
THE PICTURE OF THE TAOIST GENII PRINTED ON THE COVER 
of this book is part of a painted temple scroll, recent but traditional, given to 
Mr Brian Harland in Szechuan province (1946). Concerning these four divinities, 
of respectable rank in the Taoist bureaucracy, the following particulars have been 
handed down. The title of the first of the four signifies 'Heavenly Prince', that 
of the other thzee ' Mysterious Commander'. 

At the top, on the left, is Liu Thien ChUn, Comptroller-General of Crops and 
Weather. Before his deification (so it was said) he was a rain-making magician 
and weather forecaster named Liu Chiin, born in the Chin dynasty about + 340. 
Among his attributes may be seen the sun and moon, and a measuring-rod or 
carpenter's square. The two great luminaries imply the making of the calendar, so 
important for a primarily agricultural society, the efforts, ever renewed, to reconcile 
<;elestial periodicities. The carpenter's square is no ordinary tool, but the gnomon 
for measuring the lengths of the sun's solstitial shadows. The Comptroller-General 
also carries a bell because in ancient and medieval times there was thought to be 
a close connection between calendrical calculations and the arithmetical acoustics 
of bells and pitch-pipes. 

At the top, on the right, is Wen Yuan Shuai, Intendant of the Spiritual Officials 
of the Sacred Mountain, Thai Shan. He was taken to be an incarnation of one of 
the Hour-Presiden ts (Chia Shen), i.e. tutelary deities of the twelve cyclical characters 
(see Vol. 4, pt. 2, p. 440). During his earthly pilgrimage his name was Huan Tzu-Yii 
and he was a scholar and astronomer in the Later Han (b. + 142). He is seen 
holding an armillary ring. 

Below, on the left, is Kou Yuan Shuai, Assistant Secretary of State in the Ministry 
of Thunder. He is therefore a late emanation of a very ancient god, Lei Kung. 
Before he became deified he was Hsin Hsing, a poor woodcutter, but no doubt an 
incarnation of the spirit of the constellation Kou-Chhen (the Angular Arranger), 
part of the group of stars which we know as Urs~ Minor. He is equipped with 
hammer and chisel. 

Below, on the right, is Pi Yuan Shuai, Commander of the Lightning, with his 
flashing sword, a deity with distinct alchemical and cosmological interests. According 
to tradition, in his early life he was a countryman whose name was Thien Hua. 
Together with the colleague on his right, he controlled the Spirits of the Five 
Directions. 

Such is the legendary folklore of common men canonised by popular acclamation. 
An interesting scroll, of no great artistic merit, destined to decorate a temple wall, 
to be-looked upon by humble people, it symbolises something which this book has 
to say. Chinese art and literature have been so profuse, Chinese mythological 
imagery so fertile, that the West has often missed other aspects, perhaps more 
important, of Chinese civilisation. Here the graduated scale of Liu Chiin, at first 
sight unexpected in this setting, reminds us of the ever-present theme of quanti
tative measurement in Chinese culture; there were rain-gauges already in the Sung 
( + 12th century) and sliding calipers in the Han (+ 1st). The armillary ring of 
Huan Tzu-Yii bears witness that Naburiannu and Hipparchus, al-Naqqash and 
Tycho, had worthy counterparts in China. The tools of Hsin Hsing symbolise that 
great empirical tradition which informed the work of Chinese artisans and tech
nicians all through the ages. 





SCIENCE AND CIVILISATION 
IN CHINA 

Among the Chinese frequent examples are to be found of 
discoveries, especially in the arts, which other nations made 
independently whereas the Chinese had come upon them. 
long before. WILLEM TEN RHIJNE 

De Arthritide ( + 1683) 

And if we look so far as the Sun-rising, and hear Paulus 
Venetus what he reporteth of the uttermost Angle and Island 
thereof, wee shall finde that those Nations have sent out, 
and not received, lent knowledge, and not borrowed it 
from the West. For the farther East (to this day) the more 
civill, the farther West the more salvage. 

SIR WALTER RALEIGH 

'History of the World', + 1614 (+ 1652) 
Pt. I, Bk. I, ch~ 7, § 10, sect. 4, p. 98 

I take my own intelligence as my teacher. 
A-NI-KO, mastert..artisan of Nepal, 

addressing the emperor Shih Tsu, + 1263 
(Yuan Shih, ch. 203, p. I2a) 

I hear, and I forget. 
I see, and I remember. 
I do, and I understand. 

Ten thousand words are not worth one seeing. 
Chinese proverbs. 

I am not yet so lost in lexicography, as to forget that words 
are the daughters of earth, and that things are the sons of 
heaven. SAMUEL JOHNSON 

Preface to his 'Dictionary of the 
English Language' ( + 1755) 

By studying the organic patterns of heaven and earth a fool 
can become a sage. 

So by watching the times and seasons of natural pheno
mena we can become true philosophers. 

LI CHHUAN 

Yin Fu Ching (c. +735) 
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AUTHOR'S NOTE 

I T is now some .sixteen years since the preface for Vol. 4 of this series (Physics and 
Physical Technology) was written; since then much has been done towards the later 
volumes. We are now happy to present a further substantial part of Vol. 5 (Spagyrical 
Discovery and Invention), i.e. alchemy and early chemistry, which go together with 
the arts of peace and war, including military and textile technology, mining, metallurgy 
and ceramics. The point of this arrangement was explained in the preface of Vol. 4 
(e.g. pt. 3, p. 1). Exigences not of logic but of collaboration are making it obligatory 
that these other topics should follow rather than precede the central theme of chemistry, 
which here is printed as Vol. 5, parts 2,3,4 and 5, leaving parts I and 6 to appear at a 
later date. 

The number of physical volumes (parts) which we are now producing may give the 
impression that our work is enlarging according to some form of geometrical pro
gression or along some exponential curve, but this would be largely an illusion, because 
in response to the reactions of many friends we are now making a real effort to publish 
in books of less thickness, more convenient for reading. At the same time it is true that 
over the years the space required for handling the history of the diverse sciences in 
Chinese culture has proved singularly unpredictable. One could (and did) at the out
set arrange the sciences in a logical spectrum (mathematics-astronomy-geology 
and mineralogy-physics-chemistry-biology) leaving estimated room also for all 
the technologies associated with them; but to foresee exactly how much space each 
one would claim, that, in the words of the Jacobite blessing, was • quite another thing'. 
We ourselves are aware that the disproportionate size of some of our Sections may give 
a mis-shapen impression to minds enamoured of classical uniformity, but our material 
is not easy to • shape', perhaps not capable of it, and appropriately enough we are 
constrained to follow the Taoist natural irregularity and surprise of a romantic garden 
rather than to attempt any compression of our lush growths within the geometrical 
confines of a Cartesian parterre. The Taoists would have agreed with Richard Baxter 
that • 'tis better to go to heaven disorderly than to be damned in due order'. By some 
strange chance our spectrum meant (though I thought at the time that the mathematics 
was particularly difficult) that the 'easier' sciences were going to come first, those 
where both the basic ideas and the available source-materials were relatively clear and 
precise. As we proceeded, two phenomena manifested themselves, first the techno
logical achievements and amplifications proved far more formidable than expected (as 
was the case in Vol. 4, pts. 2 and 3), and secondly we found ourselves getting into 
ever deeper water, as the saying is, intellectually (as will fully appear in the Sections 
on medicine in Vol. 6). 

Alchemy and early chemistry, the central subjects of the present volume, exempli
fied the second of these difficulties well enough, but they have had others of their own. 



XXXll AUTHOR'S NOTE 

At one time I almost despaired of ever finding our way successfully through the. 
inchoate mass of ideas, and the facts so hard to establish, relating to alchemy, 
chemistry, metallurgy and chemical industry in ancient, medieval and traditional 
China. The facts indeed were much more difficult to ascertain, and also more per
plexing to interpret, than anything encountered in subjects such as astronomy or civil 
engineering. And in the end, one must say, we did not get through without cutting 
great swathes of briars and bracken, as it were, through the muddled thinking and 
confused terminology of the traditional history of alchemy and early chemistry in the 
West. Here it was indispensable to distinguish alchemy from proto-chemistry and to 
introduce words of art such as aurifiction, aurifaction and macrobiotics. It is also fair 
to say that the present subject has been far less well studied and understood either by 
Westerners or Chinese scholars themselves than fields like astronomy and mathe
matics, where already in the eighteenth century a Gaubil could do outstanding work, 
and nearer our own time a Chhen Tsun-Kuei, a de Saussure, and a Mikami Yoshio 
could set them largely in order. If the study of alchemy and early chemistry had 
advanced anything like so far, it would be much easier today than it actually is to 
differentiate with clarity between the many divergent schools of alchemists at the many 
periods, from the - 3rd century to the + 17th, with which we have to deal. More 
adequate understanding would also have been achieved with regard to that crucial 
Chinese distinction between inorganic laboratory alchemy and physiological alchemy, 
the former concerned with elixir preparations of mineral origin, the latter rather with 
operations within the adept's own body; a distinction hardly realised to the fun in the 
West before the just passed decade. As we shall show in these volumes, there was a 
synthesis of these two age-old trends when in iatro-chemistry from the Sung onwards 
laboratory methods were applied to physiological substances, producing what we can 
only call a proto-biochemistry. But this will be read in its place. 

Now a few words on our group of collaborators. Dr Ho Ping-Yli,l since 1972 
Professor of Chinese and Dean of the Faculty of Asian Studies at Griffith University, 
Brisbane, in Queensland, was introduced to readers in Vol. 4 pt. 3, p. Iv; here he has 
been responsible for drafting the major part of the sub-section (e) on the history of 
alchemy in China. Dr Lu Gwei· DjenZ, my oldest collaborator, dating (in historian's 
terms) from 1937, has been involved at all stages of the present volumes, especially 
in that seemingly endless mental toil of ours which resulted in the introductory sub
sections on concepts, definitions and terminology (b), with all that that implies for 
theories of alchemy, ideas of immortality, and the physiological pathology of the 
elixir complex. But her particular domain has been that of physiological alchemy, and 
it was her discoveries, just at the right moment, of what was meant by the three 
primary vitalities, mutationist inversion, counter-current flow, and such abstruse 
matters, which alone permitted the unravelling, at least in the provisional form here 
presented (in the relevant sub-section) of that strange and unfamiliar system, quasi
Yogistic perhaps, but full of interest for the pre-history of biochemical thought. a 

a Some of her findings have appeared separately (Lu Gwei-Djen, 2). 

'foJrHi~ • ~fif§'; 



AUTHOR'S NOTE XXXlll 

A third collaborator is now to be welcomed for the first time, Dr Nathan Sivin, 
Professor of Chinese in the University of Pennsylvania at Philadelphia, who has 
contributed the sub-section on the general theory of elixir alchemy (h). 

Although Prof. Sivin has helped the whole group much by reading over and 
suggesting emendations for all the rest, it is needful to make at this point a proviso 
which has not been required in previous volumes. This is that my collaborators cannot 
take a collective responsibility for statements, translations or even general nuances, 
occurring in parts of the book other than that or those in which they each themselves 
directly collaborated. All incoherences and contradictions which remain after our long 
discussions must be laid at my door, in answer to which I can only say that the state 
of the art is as yet very imperfect, that it will certainly be improved by later scholars, 
and that in the meantime we have done the best we can. If fate had granted to the 
four of us the possibility of all working together in one place for half-a-dozen years, 
things could have been rather different, but in fact Prof. Ho and Prof. Sivin were 
never even in Cambridge at one and the same time. Thus these volumes have come 
into existence the hard way, drafted by different hands at fairly long intervals of time, 
and still no doubt containing traces of various levels of sophistication and under
standing.a Indeed it would have been reasonable to mark the elixir theory sub-section 
'by Nathan Sivin', rather than 'with Nathan Sivin', if it had not been for the fact 
that some minor embroideries were offered by me, and that a certain part of it, not 
perhaps the least interesting, is a revised version of a memoir by Ho Ping-Y ii and 
myself first published in 1959. Lacking the unities of time and place, complete credal 
unity, . as it were, has been unattainable, but that does not mean that we are not 
broadly at one over the main facts and problems of the field as a whole; so that 
rightly we may be called co-workers. 

Besides this I am eager to make certain further acknowledgements. During the 
second world war I was instrumental in securing for Cambridge copies of the Tao 
Tsang and the Tao Tsang Chi Yao. At a somewhat later time (1951-5) Dr Tshao 
Thien-Chhin,1 then a Fellow of Caius, made a valuable pioneer study of the alchemical 
books in the Taoist Patrology, using a microfilm set in our working collection (now the 
East Asian History of Science Library, an educational charity). After his return to the 
Biochemical Institute of Academia Sinica, Shanghai, of which he has been in recent 
years Vice-Director, these notes were of great help to Dr Ho and myself, forming the 
ultimate basis for another sub-section (g), on aqueous reactions. Secondly, before he 
left Cambridge in 1958, Dr Wang LingZ accomplished a good work by making an 
analytical index of the names and synonyms of substances mentioned in the Shih Yao 
Erh Ya. Third, when we were faced with the fascinating but difficult study of the 
evolution of chemical apparatus in East and West, Dr Dorothy Needham put in a 

a No less than eight years have now elapsed since Prof. Sivin first drafted the theoretical sub-section 
in this volume, and it could hardly be expected that during such a period insights and understanding 
would not mature and grow. Consequently this material should be supplemented by reference to Sivin 
(14), which gives a concise summary of his present views. 
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considerable amount of work, including some drafting, in what happened to be 
a convenient interval in work on her own book on the history of muscle biochemistry, 
Machina Carnis. She has also read all our pages-perhaps the only person in the world 
who ever does so! 

While readers of sub-sections in typescript and proof have not been as numerous, 
perhaps, as for previous volumes, a special debt of gratitude is due to Mr J. A. Charles 
of St John's College, chemist, metallurgist and archaeologist, whose advice to Prof. Ho 
and myself from the earliest days was extremely precious. Valuable consultations also 
took place with Mr H. J. Sheppard of Warwick, especially during his time in 
Cambridge as a Schoolmaster-Fellow of Churchill College. The late Dr Ladislao Red 
was prodigal in his helpful advice on all aspects of the history of distillation, based on 
a lifetime's experience in chemical industry. Dr F. R. Al1chin later communicated to 
us valuable unpublished information on the Gandharan stills of Taxila and Push
kaHivatL Subsequently we were able to benefit by an extensive correspondence on 
spirit production with l\Ir H. G. Thurm of the Asbach Distillery at Rl1desheim-am
Rhein; while Prof. E. J. Wiesenberg of London guided us with great expertise through 
the labyrinths of possible Semitic connections with the origin of the root' chem-'. Few 
chemists in Cambridge, by some chance, happen to be interested at the present time in 
the history of their subject, but if Dr A. J. Berry and Prof. J. R. Partington had lived 
we could have profited greatly from their help. With the latter, indeed, we did have 
fruitful and most friendly contact, but it was in connection mainly with the gun
powder epic, Prof. Wang Ling and I endeavouring, not unsuccessfuIIy, to convince 
him of the real and major contribution of China in that field; those were days however 
before any word of the present volumes had been written. In 1968, wen after it had 
been started, there was convened the First Conference of Taoist Studies at the Villa 
SerbeUoni at BeIlagio on Lake Coma; Ho Ping-Y 11, N athan Sivin and myself were an 
of the party, and here much stimulus was obtained from that remarkable Tao shin 
Kristofer Schipper-hence the unexpected sub-section on liturgiology and alchemical 
origins in our introductory material (b). In addition to the invaluable advice of many 
other colleag"ues in particular areas, we record especially the kindness of Professor 
Cyril Stanley Smith in commenting upon the sub-sections on metallurgy (c) and on 
the theory of elixir alchemy (h). Dr N. Sivin also expresses gratitude to Prof. A. F. P. 
Hulsewe and his staff for the open-hearted hospitality which they gave him during the 
gestation of the latter study, carried out almost entirely at the Sinologisch Instituut, 
Leiden. 

It is right to record that certain parts of these volumes have been given as lectures 
to bodies honouring us by such invitations. Thus various excerpts from the intro
ductory sub-sections on concepts, terminology and definitions, were given for the 
Rapkine Lecture at the Pasteur Institute in Paris (1970) and the BernaI Lecture at 
Birkbeck College in London in the following year. Portions of the historical sub
sections, especially that on the coming of modern chemistry, were used for the Ballard 
Matthews Lectures of the University of Wales at Bangor. A considerable part of the 
physiological alchemy material formed the basis of the Fremantle Lectures at Bailiol 
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College, Oxford, a and had been given more briefly as the Harvey Lecture to the 
Harveian Society of London the year before. Four lectures covering the four present 
parts of this volume were given at the College de France in Paris at Easter, 1973, in 
fulfilment of my duties as Professeur Etranger of that noble institution. Lastly, the 
contrasts between Hellenistic proto-chemistry and Chinese alchemy, with the spread 
of the elixir concept from China throughout the Old World, were expounded at the 
Universities of Hongkong and at the University of British Columbia at Vancouver, 
in 1975; while further aspects of the chemical relationships of the civilisations, east 
and west, formed the subject of the Bowra Lecture at Wad ham College, Oxford, in 

1976. 
If there is one question more than any other raised by this present Section 33 on 

alchemy and early chemistry, now offered to the republic of learning in these volumes, 
it is that of human unity and continuity. In the light of what is here set forth, can we 
allow ourselves to visualise that some day before long we shall be able to write the 
history of man's enquiry into chemical phenomena as one single development 
throughout the Old World cultures? Granted that there were several different foci of 
ancient metallurgy and primitive chemical industry, how far was the gradual flowering 
of alchemy and chemistry a single endeavour, running contagiously from one civilisa
tion to another? 

It is a commonplace of thought that some forms of human experience seem to have 
progressed in a more obvious and palpable way than others. It might be difficult to 
say how Michael Angelo could be considered an improvement on Pheidias, or Dante 
on Homer, but it can hardly be questioned that Newton and Pasteur and Einstein did 
really know a great deal more about the natural univers e than Aristotle or Chan g Heng. 
This must tell us something about the differences between art and religion on one 
side and science on the other, though no one seems able to explain quite what, but in 
any case within the field of natural knowledge we cannot but recognise an evolutionary 
development, a real progress, over the ages. The cultures might be many, the languages 
diverse, but they all partook of the same quest. 

Throughout this series of volumes it has been assumed all along that there is only 
one unitary science of Nature, approached more or less closely, built up more or less 
successfully and continuously, by various groups of mankind from time to time. This 
means that one can expect to trace an absolute continuity between the first beginnings 
of astronomy and medicine in Ancient Babylonia, through the advancing natural 
knowledge of medieval China, India, Islam and the classical Western world, to the 
break-through of late Renaissance Europe when, as has been said, the most effective 
method of discovery was itself discovered. Many people probably share this point of 
view, but there is another one which I may associate with the name of Oswald 
Spengler, the German world-historian of the thirties whose works, especially The 
Decline of the West, achieved much popularity for a time. According to him, the 
sciences produced by different civilisations were like separate and irreconcilable works 

a The relevant volume is therefore offered to the Trustees of the late Sir Francis Fremantle's 
benefaction in discharge of the duty of publication of his Lectures. 
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of art, valid only within their own frames of reference, and not subsumable into a 
single history and a single ever-growing structure. 

Anyone who has felt the influence of Spengler retains, I think, some respect for the 
picture he drew of the rise and fall of particular civilisations and cultures, resembling 
the birth, flourishing and decay of individual biological organisms, in human or animal 
life-cycles. Certainly I could not refuse all sympathy for a point of view so like that of 
the Taoist philosophers, who always emphasised the cycles of life and death in Nature, 
a point of view that Chuang Chou himself might weH have shared. Yet while one can 
easily see that artistic styles and expressions, religious ceremonies and doctrines, or 
different kinds of music, have tended to be incommensurable; for mathematics, 
science and technology the case is altered-man has always lived in an environment 
essentially constant in its properties, and his knowledge of it, if true, must therefore 
tend towards a constant structure. 

This point would not perhaps need emphasis if certain scholars, in their anxiety to 
do justice to the differences between the ancient Egyptian or the medieval Chinese, 
Arabic or Indian world-views and our own, were not sometimes tempted to foUow 
lines of thought which might lead to Spenglerian pessimism.a Pessimism I say, 
because of course he did prophesy the decline and fall of modern scientific civilisation. 
For example, our own collaborator, Nathan Sivin, has often pointed out, quite rightly, 
that for medieval and traditional China • biology' was not a separated and defined 
science. One gets its ideas and facts from philosophical writings, books on· pharma
ceutical natural history, treatises on agriculture and horticulture, monographs on 
groups of natural objects, miscellaneous memoranda and so on. He urged that to 
speak without reservations of ' Chinese biology' would be to imply a structure which 
historically did not exist, disregarding mental patterns which did exist. Taking such 
artificial rubrics too seriously would also imply the natural but perhaps erroneous 
assumption that medieval Chinese scientists were asking the same questions about the 
living world as their modern counterparts in the West, and merely chanced, through 
some quirk of national character, language, economics, scientific method or social 
structure, to find different answers. On this approach it would not occur to one to 
investigate what questions the ancient and medieval Chinese scientists themselves 
were under the impression that they were asking. A fruitful comparative history of 
science would have to be founded not on the counting up of isolated discoveries, 

a Just recently a relevant polemical discussion has been going on among geologists. Harrington (I, 2), 
who had traced interesting geological insights in Herodotus and Isaiah, was taken to task by Could (1), 
maintaining that 'science is no march to truth, but a series of conceptual schemes each adaJ>ted to a 
prevailing culture', and that progress consists in the mutation of these schemes, new coneepts of 
creative thinkers resolving anomalies of old theories into new systems of belief. This was evidently a 
Kuhnian approach, but no such formulation will adequately account for the gradual percolatton of true 
knowledge through the successive civilisations, and its general accumulation. Harrington himself, in 
his reply (3), maintained that 'there is a singular state of Nature towards which all estimatC$ of reality 
converge', and therefore that we can and should judge the insights of the ancients on the basis of our 
own knowledge of Nature, while at the same time making every effort to understand their intellectual 
framework. In illustration he took the medieval Chinese appreciation of the meaning of fos$il remains 
(cf. Vol. 3, pp. 6Ilff.). We are indebted to Prof. Claude Albritton of Texas for bringing this discussion 
to our notice. 
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insights or skills meaningful for us now, but upon' the confrontation of integral com
plexes of ideas with their interrelations and articulations intact'. These complexes 
could be kept in one piece only if the problems which they were meant to solve were 
understood. Chinese science must, in other words, be seen as developing out of one 
state of theoretical understanding into another, rather than as any kind of abortive 
development towards modern science. 

All this was well put; of course one must not see in traditional Chinese science 
simply a 'failed prototype' of modern science, but the formulation here has surely to 
be extremely careful. There is a danger to be guarded against, the danger of falling 
into the other extreme, and of denying the fundamental continuity and universality of 
all science. This could be to resurrect the Spenglerian conception of the natural 
sciences of the various dead (or even worse, the living) non-European civilisations as 
totally separate, immiscible thought-patterns, more like distinct works of art than 
anything else, a series of different views of the natural world irreconcilable and un
connected. Such a view might be used as the cloak of some historical racialist doctrine, 
the sciences of pre-modern times and the non-European cultures being thought of as 
wholly conditioned ethnically, and rigidly confined to their own spheres, not part of 
humanity's broad onward march. However, it would leave little room for those actions 
and reactions that we are constantly encountering, those subtle communicated 
influences which every civilisation accepted from time to time. 

In another place Nathan Sivin has written: 'The question of why China never 
spontaneously experienced the equivalent of our scientific revolution lies of course 
very close to the core of a comparative history of science. My point is that it is an 
utter waste of time, and distracting as well, to expect any answer until the Chinese 
tradition has been adequately comprehended from the inside.' The matter could not 
be better put; we must of course learn to see instinctively through the eyes of those 
who thought in terms of the Yin and Yang, the Five Elements, the symbolic corre
lations, and the trigrams and hexagrams of the Book of Changes. But here again this 
formulation might suggest a purely intemalist or ideological explanation for the 
failure of modern natural science to arise in Chinese culture. I don't think that in the 
last resort we shall be able to appeal primarily to inhibiting factors inherent in the 
Chinese thought-world considered as an isolated Spenglerian cell. One must always 
expect that some of these intellectual limiting factors will be identifiable, but for my 
part I remain sceptical that there are many factors of this kind which could not have 
been overcome if the social and economic conditions had been favourable for the 
development of modern science in China. It may indeed be true that the modern forms 
of science which would then have developed would have been rather different from 
those which actually did develop in the West, or in a different order, that one cannot 
know. There was, for example, the lack of Euclidean geometry and Ptolemaic planetary 
astronomy in China, but China had done all the ground-work in the study of magnetic 
phenomena, an essential precursor of later electrical science;a and Chinese culture 
was permeated by conceptions much more organic, less mechanistic, than that of the 

a See our discussions in Vols. 3 and 4, pt. I. 
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West.a Moreover Chinese culture alone, as we shall see, perhaps, provided that 
materialist conception of the elixir of life which, passing to Europe through the 
Arabs, led to the macrobiotic optimism of Roger Bacon and the iatro-chemical 
revolution of Paracelsus, hardly less important in the origins of modern science 
than the work of Galileo and Newton. Whatever the ideological inhibiting factors 
in the Chinese thought-world may turn out to have been, the certainty always 
remains that the specific social and economic features of traditional China were 
connected with them. They were clearly part of that particular pattern, and in 
these matters one always has to think in terms of a 'package-deal'. In just the 
same way, of course, it is impossible to separate the scientific achievements of the 
ancient Greeks from the fact that they developed in mercantile, maritime, city-state 
democracies. 

To sum it up, the failure of China to give rise to distinctively modern science while 
having been in many ways ahead of Europe for some fourteen previous centuries is 
going to take some explaining.b Internalist historiography is likely to encounter grave 
difficulties here, in my opinion, because the intellectual, philosophical, theological 
and cultural systems of ideas of the Asian civilisations are not going to be able to take 
the causal stress and strain required. Some of these idea-systems, in fact, such as 
Taoism and Neo-Confucianism, would seem to have been much more congruent with 
modern science than any of the European ones were, including Christian theology. 
Very likely the ultimate explanations will turn out to be highly paradoxical-aristo
cratic military feudalism seeming to be much stronger than bureaucratic feudalism 
but actually weaker because less rational-the monotheism of a personal creator God 
being able to generate modern scientific thought (as the San Chiao could never do) 
but not to give it an inspiration enduring into modern times-and so on. We do not 
yet know. 

A similar problem has of late been worrying Said Husain Nasr, the Persian scholar 
who is making valuable contributions to the history of science in Islam .. He, for his 
part, faces the failure of Arabic civilisation to produce modern science. But far from 
regretting this he makes a positive virtue of it, rejecting belief in any integral, social~ 
evolutionary development of science. Opening one of his recent books. we read as 
follows: c 

The history of science is often regarded today as the progressive accumulation of techniques 
and the refinement of quantitative methods in the study of Nature. Such 1I. point of view 
considers the present conception of science to be the only valid one; it therefore judges the 
sciences of other civilisations in the light of modern science, and evaluates them primarily 
with respect to their 'development' with the passage of time. Our aim in this work however, 
is not to examine the Islamic sciences from the point of view of modem science and of this 
'evolutionist' conception of history; it is on the contrary to present certain aspects of the 
Islamic sciences as seen from the Islamic point of view. 

a This was emphasised in Vo!. 2, passim. 
b \Ve set forth in a preliminary way what is at issue here in Vo!. 3. pp. 150ff. Some' thinking aloud' 

done at various times has also been assembled in Needham (65). 
C (I), p. 2I. 



AUTHOR'S NOTE XXXIX 

Now Nasr considers that the Sufis and the universal philosophers of medieval Islam 
sought and found a kind of mystical gnosis, or cosmic sapientia, in which all the sciences 
'knew their place', as it were (like servitors in some great house of old), and ministered 
to mystical theology as the highest form of human experience. In Islam, then, the 
philosophy of divinity was indeed the regina scientiarum. Anyone with some apprecia
tion of theology as well as science cannot help sympathising to some extent with this 
point of view, but it does have two fatal drawbacks: it denies the equality of the forms 
of human experience, and it divorces Islamic natural science from the grand onward
going movement of the natural science of all humanity. Nasr objects to judging 
medieval science by its outward' usefulness' alone. He writes: a 'However important 
its uses may have been in calendrical computation, in irrigation or in architecture, its 
ultimate aim always was to relate the corporeal world to its basic spiritual principle 
through the knowledge of those symbols which unite the various orders of reality. 
It can only be understood, and should only be judged, in terms of its own aims and its 
own perspectives.' I would demur. It was part, I should want to maintain, of all 
human scientific enterprise, in which there is neither Greek nor Jew, neither Hindu 
nor Han. 'Parthians, Medes and Elamites, and the dwellers in Mesopotamia, and in 
J udaea and Cappadocia, in Pontus and Asia ... and the parts of Libya about Cyrene ... 
we do hear them speak in our tongues the marvellous works of God.'b 

The denial of the equality of the forms of human experience comes out clearly in 
another work of Said Husain Nasr (2). Perhaps rather under-estimating the traditional 
high valuation placed within Christendom upon Nature-' that universal and publick 
manuscript', as Sir Thomas Browne said, c 'which lies expans'd unto the eyes of all'
he sees in the scientific revolution at the Renaissance a fundamental desacralisation of 
Nature, and urges that only by re-consecrating it, as it were, in the interests of an 
essentially religious world-view, will mankind be enabled to save itself from otherwise 
inevitable doom. If the rise of modern science within the bosom of Christendom 
alone had any causal connections with Christian thought that would give it a bad 
mark in his view. 'The main reason why modern science never arose in China or 
Islam', he says, d 

is precisely because of the presence of a metaphysical doctrine and a traditional religious 
structure which refused to make a profane thing of Nature .... Neither in Islam, nor India 
nor the Far East, was the substance and the stuff of Nature so depleted of a sacramental and 
spiritual character, nor was the intellecrnal dimension of these traditions so enfeebled, as to 
enable a purely secular science of Nature and a secular philosophy to develop outside the 
matrix of the traditional intellectual orthodoxy .... The fact that modern science did not 
develop in Islam is not a sign of decadence [or incapacity] as some have claimed, but of the 
refusal of Islam to consider any form of knowledge as purely secular, and divorced from what 
it conceived to be the ultimate goal of human existence. 

a (I), pp. 39-40. 
b Acts, 2. I. 

e Religio Medici I, xvi. 'Thus there are two Books from whence I collect my Divinity; besides that 
written one of God, another of his servant Nature ... : 

d (2), p. 97. 
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These are striking words,a but are they not tantamount to saying that only in Europe 
did the clear differentiation of the forms of experience arise? In other terms, Nasr 
looks for the synthesis of the forms of experience in the re-creation of a medieval 
world-view, dominated by rcligion,b not in the existential activity of individual human 
beings dominated by ethics. That would be going back, and there is no going back. 
The scientist must work as if Nature was' profane '. As Giorgio di Santillana has said: c 

Copernicus and Kepler believed in cosmic vision as much as any Muslim ever did, but 
when they had to face the' moment of truth' they chose a road which was apparently not 
that of sapientia; they fclt they had to state what appeared to be the case, and that on the 
whole it would be more respectful of divine wisdom to act thus. 

And perhaps it is a sign of the weakness of what can only be called so conservative a 
conception that Nasr is driven to reject the whole of evolutionary fact and theory, 
both cosmic, biological and sociological. 

In contemplating the estimate of modern physical science as a 'desacralisation of 
Nature' many ideas and possibilities come to mind,d but one very obvious cause for 
surprise is that it occurred in Christendom, the home of a religion in which an incar
nation had sanctified the material world, while it did not occur in Islam, a culture 
which had never developed a soteriological doctrine. e This circumstance might offer 
an argument in favour of the primacy of social and economic factors in the break
through of the scientific revolution. It may be that while ideological, philosophical and 
theological differences are never to be undervalued, what mattered most of all were 
the facilitating pressures of the transition from feudalism to mercantile and then 
industrial capitalism, pressures which did not effectively operate in any culture other 
than that of Western, Frankish, Europe. 

In another place Nasr wonders what Ibn al-Haitham or al-Biriini or al-Khazini 
would have thought about modern science. He concludes that they would be amazed 
at the position which exact quantitative knowledge has come to occupy today. They 
would not understand it because for them all scientia was subordinated to stlpientia. 
Their quantitative science was only one interpretation of a segment of Nature, not 
the means of understanding all of it. '" Progressive" science', he says,! 'which in the 
Islamic world always remained secondary, has now in the West become nearly every
thing, while the immutable and" non-progressive" science or wisdom which was then 
primary, has now been reduced to almost nothing.' It happened that I read these words 

• Views such as this are by no means restricted to eastern Muslim scholars. From within the bosom 
of the West a very similar attitude is to be found in the book on alchemy by Titus Burckhlll:dt (1), 
cL esp. pp. 66, 203. 

b It seems very strange to us that he should regard Chinese culture as having been dominated by 
religion at any time. 

C In his preface to Said Husain Nasr (I), p. xii. 
d This, for example, is one ot the outstanding Questions in the attack on the uncontrolled manifesta

tions of modern science and technology led by today's 'counter-culture'. There is much food for 
thought in the books of Ros2ak (I, 2) and Leiss (I); while Pirsig's famous meditation (1) inspired the 
defence of science (though not of misapplied technology) in Waddington's Bernal Lecture (5). 

e This point was made by the Rev. D. Cupitt ia discussion following a lecture for the Cambridge 
Divinity Faculty (1970) in which some of these paragraphs were used. It was afterv ... ards published in 
part (Needham, 68). The contrast may be to some extent a matter of degree, since Islamic philosophy 
tended to recognise the material world as an emanation of the divine. f (I), p. 145. 
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at a terrible moment in history. If there were any weight in the criticism of the modern 
scientific world-view from the standpoint of Nasr's perennial Muslim sapientia it would 
surely be that modern science and the technology which it has generated have far 
outstripped morality in the Western and modern world, and we shudder to think that 
man may not be able to control it. Probably none of the human societies of the past 
ever were able to control technology, but they were not faced by the devastating 
possibilities of today, and the moment I read Nasr's words was just after the Jordanian 
civil war of September, 1970, that dreadful fratricidal catastrophe within the bosom of 
Islam itself. Since then we have had the further shocking example of Bengali Muslims 
being massacred by their brothers in religion from the Indus Valley. Sapientia did not 
prevent these things, nor would it seem, from the historical point of view, that wars 
and cruelties of all kinds have been much less within the realms of Islam or of East 
Asia than that of Christendom. Modern science, at all events, is not guilty as such of 
worsening men's lot, on the contrary it has immensely ameliorated it, and everything 
depends on what use humanity will make of these unimaginable powers for good or 
evil. Something new is needed to make the world safe for mankind; and I believe that 
it can and will be found. 

In later discussions Nathan Sivin has made it clear that he is just as committed to a 
universal comparative history of science as any of the rest of us. That would be the 
ultimate justification of all our work. His point is not that the Chinese (or Indian, or 
Arabic) tradition should be evaluated only in the light of its own world-view, then 
being left as a kind of museum set-piece, but that it must be understood as fully as 
possible in the light of this as a prelude to the making of wide-ranging comparisons. 
The really informative contrasts, he suggests, are not those between isolated dis
coveries, but between those whole systems of thought which have served as the matrices 
of discovery. a One might therefore agree that not only particular individual antici
pations of modern scientific discoveries are of interest as showing the slow develop
ment of human natural knowledge, but also that we need to work out exactly how the 
world-views and scientific philosophies of medieval China, Islam or India, differed 
from those of modern science, and from each other. Each traditional system is clearly 
of great interest not only in itself but in relation to our present-day patterns of ideas. 
In this way we would not only salute the Chinese recording of sun-spots from the 
- 1st century,b or the earliest mention of the flame test for potassium salts by Thao 
Hung-Ching in the + 5th century, C or the first correct explanation of the optics of the 
rainbow by Qutb aI-Din al-Shirazi in + I300,d as distinct steps on the way to modern 
science, but also take care to examine the integral systems of thought and practice 
which generated these innovations. Modern science was their common end, but their 
evolution can only be explained (that is to say, causally accounted for) in the context 
of the various possibilities opened and closed by the totality of ideas, values and 
social attitudes of their time. 

Section 33(h), on the theoretical background of proto-chemical alchemy, may be 

a Cf. Sivin (10). b Cf. Vol. 3. p. 435. C Cf. Vol. 5. pt. 3. p. 139. 
d Cf. Vol. 3. p. 474. 
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taken as an exemplification and a test of this way of looking at early science. a Nathan 
Sivin's contribution deals with an abstract approach to Nature which h~s little to do 
with post-Galilean physical thought. Looking at the aims of the theoretically-minded 
alchemists as expressed in their own words, they turn out to be concerned with the 
design and construction of elaborate chemical models of the cyclic Tao of the cosmos 
which governs all natural change. A multitude of correspondences and resOnsnces 
inspire the design of these models. One can distinguish as elements in their rationale 
the archaic belief in the maturation of minerals within the earth, the complex role of 
time, and the subtle interplay of quantity and numerology in ensuring that the 
elaboratory would be a microcosmos. Once we have reached at least a rough compre
hension of the system which unites these elements, we can apprehend the remarkable 
culmination envisaged by the Chinese alchemists: to telescope time by reducing the 
grand overriding cycles of the universe to a compass which would a.How of their 
contemplation by the adept-leading, as we have phrased it, to perfect freedom in 
perfect fusion with the cosmic order. But in the course of our reconnaissance we 
gather a rich harvest of ideas worth exploring and comparing with those of other 
cultures, including those of the modern world-for instance, the notion of alchemy as 
a quintessentially temporal science, springing from a unique concept of material 
immortality, a sublime conviction of the possibility of the control of change and decay. 
And we make a beginning towards understanding how the alchemist's concepts 
determined the details-the symmetries and innovations of materials, apparatus, and 
exquisitely phased combustions-of his Work, and how new results were reflected in 
new theoretical refinements as the centuries passed. 

It is no less important to be aware that every anticipatory feature of a.pre-modern 
system of science had its Yin as well as its Yang. side, disadvantages as well as advan
tages. Thus the polar-equatorial system of Chinese astronomy delayed Yii Hsi's 
recognition of the precession of the equinoxes by six centuries after Hipparchus. but 
on the other hand it gave to Su Sung an equal priority of time over Robert Hooke in 
the first application of a clock-drive to an observational instrument; and the mechani
sation of a demonstrational one by I-Hsing and Liang Ling-Tsan was no less than a 
thousand years ahead of George Graham and Thomas Tompion with their orrery of 
1706.b In a similar way, perhaps, the conviction of the existence of material life
elixirs cost the lives of untold numbers of royal personages and high officials no less 
than of Taoist adepts, but it did lead to the accumulation of a great fund of knowledge 
about metals and their salts, in the pursuit of which such earth-shaking discoveries as 
that of gunpowder were incidentally made. So also the ancient idea of urine and other 
secretions as drugs might easily be written off as 'primitive superstition' if we did not 
know that it led, by rational if quasi-empirical trains of thought, combined with the 
use of chemical techniques originally developed for quite different purposes, to the 
preparation of steroid and protein hormones many centuries before the time of 
experimental endocrinology and biochemistry. 

a Another attempt at this approach, applied to mathematical astronomy, will be found in Sivin (9). 
b On all these subjects see Vo!. J and Vo!. 4, pt. 2. 
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The only danger in the conception of human continuity and solidarity, as I have 
outlined it, is that it is very easy to take modern science as the last word, and to judge 
everything in the past solely in the light of it. This has been justly castigated by 
Joseph Agassi, who in his lively monograph on the historiography of science (I) 
satirises the mere 're-arranging of up-to-date science textbooks in chronological 
order', and the awarding of black and white marks to the scientific men of the past in 
accordance with the extent to which their discoveries still form part of the corpus of 
modern knowledge. Of course this Baconian or inductivist way of writing the history 
of science never did justice to the 'dark side' of Harvey and Newton, let alone 
Paracelsus, that realm of Hermetic inspirations and idea-sources which can only be 
regained by us with great difficulty, yet is so important for the history of thought, as 
the life-work of WaIter Pagel has triumphantly shown. One can see immediately that 
this difficulty is even greater in the case of non-European civilisations, since their 
thought-world has been even more unfamiliar. Not only so, but the corpus of 
modern knowledge is changing and increasing every day, and we cannot foresee at all 
what its aspect will be a century from now. Fellows of the Royal Society like to speak 
of the' true knowledge of natural phenomena', but no one knows better than they do 
how provisional this knowledge is. It is neither independent of the accidents of 
Western European history, nor is it a final court of appeal for the eschatological 
judgment of the value of past scientific discoveries, either in West or East. It is a 
reliable measuring-stick so long as we never forget its transitory nature. 

My collaborators and I have long been accustomed to use the image of the ancient 
and medieval sciences of all the peoples and cultures as rivers flowing into the ocean 
of modern science. In the words of the old Chinese saying: 'the Rivers pay court to 
the Sea'. a In the main this is indubitably right. But there is room for a great deal of 
difference of opinion on how the process has happened and how it will proceed. One 
might think of the Chinese and Western traditions travelling substantially the same 
path towards the science of today, that science against which, on the inductivist view, 
all ancient systems can be measured. But on the other hand, as Nathan Sivin main
tains, they might have followed, and be following, rather separate paths, the true 
merging of which lies well in the future. Undoubtedly among the sciences the point 
of fusion varies, the bar where the river unites at last with the sea. In astronomy and 
mathematics it took but a short time, in the seventeenth century; in botany and 
chemistry the process was much slower, not being complete until now, and in medicine 
it has not happened yet. b Modern science is not standing still, and who can say how 
far the molecular biology, the chemistry or the physics of the future will have to adopt 
conceptions much more organicist than the atomic and the mechanistic which have 
so far prevailed? Who knows what further developments of the psycho-somatic con
ception in medicine future advances may necessitate? In all such ways the thought
complex of traditional Chinese science may yet have a much greater part to play in 

a Chhao tsung yu hai.' Cf. Vol. 3, p. 484. 
b This picture has been elaborated elsewhere; Needham (59), reprinted in (64), pp. 396ff. 
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the final state of all science than might be admitted if science today was all that 
science will ever be. Always we must remember that things are more complex 
than they seem, and that wisdom was not born with us. To write the history of 
science we have to take modern science as our yardstick-that is the only thing 
we can do-but modern science wiII change, and the end is not yet. Here as it turns 
out is yet another reason for viewing the whole march of humanity in the study of 
Nature as one single enterprise. But we must return to the volume now being 
introduced. 

Although the other parts of Vol. 5 are not yet ready for press we should like to make 
mention of those who are collaborating with us in them. Much of the Section on 
martial technology for Vol. 5, pt. I has been in draft for many years now,a but it has 
been held up by delays in the preparation of the extremely important sub-section on 
the invention of the first chemical explosive known to man, gunpowder, even though 
all the notes and books and papers necessary for this have long been collected.b At 
last we can salute the advent of a relevant draft of substantial size from Dr Ho Ping-Yu 
at Brisbane, recently Visiting Professor at Keio University in Tokyo, aided by Dr 
Wang Ling (Wang Ching-Ningl) of the Institute of Advanced Studies at Canberra. 
Meanwhile Prof. Lo Jung-Pang,2 of the University of California at Davis, spent the 
winter of 1969-70 in Cambridge, accomplishing not only the sub-section on the history 
of armour and caparison in China, but also the draft of the whole of Section 37 on the 
salt industry, including the epic development of deep borehole drilling (Vol. 5. pt. 6). 
Other military sub-sections, such as those on poliorcetics, cavalry practice and 
signalling, we have been able to place in the capable hands of Dr Korinna Hana of 
Munchen. About the same time we persuaded Dr Tsien Tsuen-Hsuin (Chhien 
Tshun-Hsun3), the Regenstein Librarian at the University of Chicago, to undertake 
the writing of Section 32 on the great inventions of paper and printing and their 
development in China; this is now more than half done. For ceramic technology 
(Section 35) we have obtained the collaboration of Mr James Watt (Chhii Chih-Jen4), 
Curator of the Art Gallery at the Institute of Chinese Studies in the Chinese Uni
versity of Hongkong. The story of these marvellous applications of science will be 
anticipated by many with great interest. Finally non-ferrous metallurgy and textile 
technology, for which abundant notes and documentation have been collected, found 
their organising genii in two other widely separated places. For the former we have 
Prof. Ursula Martius Franklin and Dr Hsu Chin-HsiungS at Toronto; for the latter 
Dr Ohta Eiz66 of Kyoto and Dr Dieter Kiihn. 'Vhen their work becomes available, 
Volume 5 will be substantially complete. This by no means exhausts the list of our 

• Including an introduction on the literature, a study of close-combat weapons, the sub-sections on 
archery and ballistic machines, and a full account of iron and steel technology as the background of 
armament. The first draft of this last has been published as a Newcomen Society monograph; Needham 
(32), (60). 

b A preliminary treatment of the subject, still, we think, correct in outline, was given in an article in 
the Legacy of China thirteen years ago; Needham (47). This has recently been re-issued in paper-back 
form. 
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invaluable collaborators, for several others are concerned with Volumes 6 and 7; but 
they will be introduced to readers in due time. 

As has so long been customary, we offer our grateful thanks to those who try to 
keep us • on the rails' in territory which is not our own: Prof. D. M. Dunlop for 
Arabic, Dr Sebastian Brock for Syriac, Dr Charles Sheldon for Japanese, Prof. G. 
Ledyard for Korean, and Prof. Shackleton Bailey for Sanskrit and Tibetan. 

A couple of years ago it became clear that our working library and its operations 
had grown so much in size and complexity that a full-time Amanuensis (cMng chen 
shu tshao l ) or Librarian was needed. For this we first recruited a physical chemist, 
Dr Christine King (Ting Pai-FuZ), who gave us much assistance; being succeeded 
after some time by a valued former associate, the Japanologist Miss Philippa Hawking. 
Her organising abilities stood us in good stead during the moves of the library men
tioned below. The best librarians are born, not made, and she is of that company. 

Next comes our high secretariat-Miss Muriel Moyle, who continues to give us 
impeccable indexes; and Mrs Liang Chung Lien-Chu3 (wife of another Fellow of 
Caius, the physicist Dr Liang Wei-Ya04), who has inserted many a page of well
written characters and made out many a biographical reference-card, as well as 
editing the typescripts of collaborators to conform with project conventions. We also 
offer appreciative thanks for skilled and accurate typewriting by Mrs Diana Brodie 
and Mrs Evelyn Beebe; and for editorial work by Mrs Janin Hua Chhang-MingS, 

Mrs Margaret Whetham Anderson and Major Frank Townson. 
All that has been said in previous volumes (e.g. Vol. 4, pt. 3, p.lvi) about the Uni

versity Press, our treasured medium of communication with the world, and Gonville and 
Caius College, that milieu in which we used to live and move and have our being, has 
become only truer as the years go by-their service and their encouragement continues 
unabated and so does our heartfelt gratitude. If it were not for the devotion of the typo
graphical-and typocritical-masters, and if one could not count on the understanding, 
kindness and appreciation of one's academic colleagues, nothing of what these volumes 
represent could ever have come into existence. We have taken pleasure on previous 
occasions of paying a tribute to our friend Mr Peter Burbidge of the University Press, 
and as we do so again we would like to associate with his name all those in that unique 
organisation who deal so faithfully, accurately and elegantly with our very difficult work. 

Down to the summer of 1976 the library which constitutes the engine-room of the 
project was housed in Caius, but upon my retirement from the Mastership it was 
moved to a temporary building in Shaftesbury Road just outside the • compound' (as 
one would say in Asia) of the University Printing House. Later we were installed in a 
spacious house in Brooklands Avenue. This building belongs to the Press, and is 
lent by the Syndics to the Trustees of the East Asian History of Science Library, 
pro tem. We acknowledge with warmest thanks a generous installation grant from 
the British Museum Library Ancillary Libraries Fund, and a special grant from 
the Sloane Foundation in America. Particular continuing gratitude is due to the 
Wellcome Trust of London, whose generous support has upheld us throughout the 
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period of preparation of these chemical volumes. Since the history of medicine is 
touched upon at so many points in them we feel some sense of justification in accepting 
their unfailing aid. It can hardly be too much emphasised that in China proto
chemistry was elixir alchemy from the very beginning (as it was not in other civilisa
tions of comparable antiquity), and by the same token alchemists there were very often 
physicians too (much more so than they tended to be in other cultures). For the basic 
elixir notion was a pharmaceutical and therapeutic one, even though its optimism 
regarding the conquest of death reached a height which modern medical science dare 
not as yet contemplate. All this will be clarified in what follows. 

More recently our project received a notable benefaction from the Coca-Cola 
Company of Atlanta, Georgia, through the kind intermediation of Dr C. A. ShiUing
law, and for this also our grateful thanks are due. The support of their benevolent 
fund is being continued for the expenses of Dr Li Li-SMngl, who has spent some 
months in Cambridge completing Section 34 on the chemical industries, a first draft 
for which was made some years ago by Prof. Ho Ping-YD. To Thames Television we 
acknowledge a useful grant for the support of our amanuensis, and to the Lee Founda
tion of Singapore (founded in memory of the late Dato Lee Kong-Chianz) several most 
welcome grants for general project expenses. Help on a lesser scale has also been forth
coming from the American Philosophical Society. Certain private persons, too, have sent 
us truly notable donations from time to time; and here we cannot forbear from offering 
our warmestthanks to Mrs Carol Bernstein Ferry and Mr W. H. Ferry of Scarsdale, N. Y., 
as also to Mr and Mrs P. L. Lamb of Hongkong. Lastly Dr N. Sivin wishes to acknow
ledge financial assistance from the National Science Foundation in Washington, D.C., 
and the Department of Humanities at the Massachusetts Institute of Technology. 

Let us end with a few words of help to the prospective reader, as on previous 
occasions, offering some kind of waywiser to guide him through those pages of type 
not always possible to lighten by some memorable illustration. This is not intended as 
a substitute for the contents-table, the mu lu, or as any enlargement of it; but rather as 
some useful tips of ' inside information' to tell where the really important paragraphs 
are, and to distinguish them from the supporting detail secondary in significance 
though often fascinating in itself. 

First, then, we would recommend a reader to study very carefully our introduction 
(Sect. 33b, in Vol. 5, pt. 2) on concepts, terminology and definitions, especially pp. 
9-12; because once one has obtained a clear idea of the distinctions between aurific
tion, aurifaction and macrobiotics (already referred to, p. xxxii above), everything that 
one encounters in the proto-chemistry and alchemy of all the Old World civilisations 
falls into place. There is a parallel here with the history of time-keeping, for the radical 
gap between the clepsydra and the mechanical clock was only filled by half-a-dozen 
centuries of Chinese hydro-mechanical clockwork. So in the same way the radical gap 
between Hellenistic aurifictive and aurifactive proto-chemistry at one end, and late 
Latin alchemy and iatro-chemistry at the other, could only be explained by a know
ledge of Chinese chemical macrobiotics. 

I $Rb1=. 2 $i::fIl! 
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After that the argument develops in several directions, among which the reader can 
take his choice. How could belief in aurifaction ever have arisen when the cup ell at ion 
test had been known almost since the dawn of the ancient empires? Look at 33 b, 1-2, 
and especially p. 44 of pt. 2. What was the position of China in this respect, and what 
were the ancient Chinese alchemists probably doing experimentally? Read 33 b, 3-5; 
and c, 1-8. Why were they so much more occupied with the perpetuation of life on 
earth, even in ethereal forms, than with the faking or making of gold? We try to 
explain it in 33 b, 6. Such an induction of material immortality was indeed the specific 
characteristic of Chinese alchemy, and our conclusion is that the world-view of 
ancient China was the only milieu capable of crystallising belief in an elixir (tan I), 
good against death, as the supreme achievement of the chemist (see esp. pt. 2, pp. 71, 
82, 114.-15). 

This is the nub of the argument, and in the present part (pt. 4, Sect. 33 i, 2-3) we 
follow the progress of that great creative dream through Arabic culture and Byzantium 
into the Latin Baconian and Paracelsian West. Differences of religion, theology and 
cosmology did not stop its course, but there can be no doubt that it was born within 
the bosom of the Taoist religion, and hence the reader is invited to participate in a 
speculation that the alchemist's furnace derived from the liturgical incense-burner no 
less than from the metallurgical hearth (pt. 2, Sect. 33b, 7, see esp. pp. 127, 154). 
Finally something is said on the physiological background of the ingestion of elixirs 
(33 d, I, see esp. p. 29 I); why were they so attractive to the consumer initially and why 
so lethal later ? Here belongs also the conservation of the body of the adept after death, 
important in the Taoist mind in connection with material immortality (pt. 2, Sect. 
33d, 2, see esp. pp. 106, 207-8). 

In the sub-section giving the straight historical account of Chinese alchemy from 
beginning to end, chi shih pen mo,2 as the phrase was (pt. 3, Sect. 33 e, 1-8), no part is 
really more significant than any other. Yet special interest does attach to the oldest 
firm records of aurifiction and macrobiotics expounded in (I), and to the study of the 
oldest alchemical books in (2) and (6, i). Now and then the narrative is interrupted by 
passages of detail, especially in (I), (2), (3, iii) and (6, vii) which readers not avid for 
minutiae may like to pass over (esp. pt. 3, pp. 42-4, 52-6, 76-8, 111-13, 201-5); 
such is the wealth of information not previously available in the West. The following 
sub-sections in the present part on laboratory apparatus, distillation, aqueous reactions, 
and alchemical theory (pt. 4, sects. 33/, g, h) explain themselves from the contents 
table, and again no passage stands out as particularly crucial; unless it were the relation 
of the Chinese alchemist to time (33 h, 3-4). His was indeed the science (or proto
science) of the Change and Decay Control Department, as one might say, for he 
could (as he believed) accelerate enormously the natural change whereby gold was 
formed from other substances in the earth, and conversely he could decelerate 
asymptotically the rate of decay and dissolution that human bodies, each with their 
ten • souls' (hun 3 and pho"), were normally subject to (cf. Fig. 1306). Thus in the words 
of the ancient Chinese slogan (33 e, I) • gold can be made, and salvation can be 
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attained'. And the macrobiogens were thus essentially time- and rate-controlling 
substances-a nobly optimistic concept for a nascent science of two thousand years 
ago. 

Lastly, in part 5, we pass from the' outer elixir' (wai tan l ) to the' inner elixir' (nd 
tan~), from proto-chemistry to proto-biochemistry, from reliance on mineral and 
inorganic remedies to a faith in the possibility of making a macrobiogen from the 
juices and substances of the living body. For this new concept we coin a fourth new 
word, the enchymoma; its synthesis was in practice the training of mortality itself to 
put on immortality. This' physiological alchemy' will be explained in the next part of 
Volume 5 (Sect. 33j, 1-8), and the basic ideas will be found in two places, (2) especially 
(i, ii), and (4). It was not primarily psychological, like the' mystical alchemy' of the 
West, though it made much use of meditational techniques, as did the Indianyogacdra 
with which it certainly had connections. Our conclusion is, at the end of (4) and in (8), 
that most of its procedures were highly conducive to health, both mental and physical, 
even though its theories embodied much pseudo-science as well as proto-science. 

In the end, the iatro-chemistry of the late Middle Ages in China began to apply 
wai tan laboratory techniques to nei tan materials, bodily secretions, excretions and 
tissues. Hence arose some extraordinary successes and anticipations (33 k, 1-7), but 
we must not enlarge on them now. And this may suffice for a reader's guide, hoping 
only that he may fully share with us the excitement and satisfaction of many new 
insights and discoveries. 

17l-ft 



33. ALCHEMY AND CHEMISTRY 

(I) LABORATORY APPARATUS AND EQUIPMENT 

It will readily be allowed that the history of chemical apparatus and equipment must 
constitute a sector of cardinal importance in any history of alchemy and early chemistry. 
Was it not after all the foundation of the techniques of modern chemical science? We 
have already quoted the words of Francis Bacon (pt. 2, p. 32) on the husbandman and 
his buried gold in Aesop, and l~ter on (in pt. 5) we shall give those of Hermann 
Boerhaave and Albrecht von Haller, all tecognising the immeasurable debt which true 
chemists owe to their alchemical, iatro-chemical and artisanal ancestors. How far we 
shall have to accept a special indebtedness to those of them who were Chinese will 
appear as the following pages pass. The full appreciation of the facts will be assisted by 
a reference to the contents of Sect. 26g, 5 on the history of glass in China (Vol. 4, pt. I, 

pp. 101 ff.), and when the Sections on ceramics (35) and metallurgy (36) become 
available, further light will be thrown on what possibilities were open; for all these 
practical arts were necessarily laid under contribution by the Taoist alchemists of the 
Middle Ages in fitting out their elaboratories. 

TshaoYuan-Yii (1) was the first to make a study (1933) of Chinese alchemical 
apparatus. His remarkable paper on the 'Apparatus and Methods of the Ancient 
Chinese Alchemists' aroused such interest that English abridgements were made by 
Barnes (I) and Wilson (2b, c) in the following years. Li Chhiao-Phing (1, I) also 
devoted a few pages to alchemical apparatus in his book. Further short descriptions in 
German and Chinese were later given by Huang Tzu-Chhing (I) and Yuan Han
Chhing (1) respectively, and then in 1959 the subject of laboratory equipment was 
extensively reviewed by Ho Ping-Yii & Needham (3). Since then there has been little 
save the book of Sivin (I) which has touched illuminatingly on certain special aspects 
of the subject. a In the present sub-section we have drawn materials more exhaustively 
both from the Taoist patrology and from ethnographical data, designing to treat the 
matter more thoroughly, and more comparatively, than anyone has so far done. Some 
of our interpretations, such as that of the East Asian types of still, were already 
essentially different from previous suggestions, and some techniques, like the method 
of destillatio per descensum using a bamboo tube, had not been mentioned before our 
first review. 

Our main sources here include more than twenty different alchemical texts, all from 
the Tao Tsang, and many of them illustrated. Since they must be referred to very often 
it will be convenient to tabulate them in a list with the names of their writers (if 
possible), their approximate dates of composition, and their numbers in the standard 
catalogues (Table 114). 

a There are also interesting discussions in Yoshida Mitsukuni (7), pp. 223ff., 249ff., 252ff. His 
interpretations differ but little from ours, -though we cannot quite follow him in his generalisations 
about the development of early chemical equipment in East and West. 



Table 1I4-. Names and details of' Tao Tsang' texts useful in the study of chemical apparatus 
=---------- _.- ------- ----- , .. ---------

Catalogue numbers 

Wieger(6) Ong Tu- Approx. date Author 
TT/ Chien(I) 

229 232 Hllan Tan Pi Chaeh Yang Chhih-Tzu Shen Fang Sung, late + 12th Hsti Ming-Tao iff !Pi lli 
i~ fT t£, ~ J{ 'iJi; =f .tiJIl 17 (The Wondrous Art of 
Nourishing the (Divine) Embryo (lit. the Naked 
Babe) by the use of the secret Formula of the 
Regenerative Enchymoma) 

874 880 Thai-Chhing Shih Pi Chi :*: i'R 1:i III liP. (The Records Liang, early + 6th, but including material as ed. Chhu Tsi! ~ ~ 
in the Rock Chamber (lit. Wall); a Thai-Chhing old as the late + 3rd (Chin) orig. writer; 
Scripture )a Su Yuan-Ming ~:Jt:;1j)j 

(Chhing Hsia Tzu) 
W§=f 

878 884 Humlg Ti Chiu Ting Shen Tan Ching ChiJeh Thang or Sung, but incorporating some unknown 
j{ m: :!t.lfU ~ fT mr ~ (The Yellow Emperor's material as old as the + 2nd (H/Han) 
Canon of the Nine-Vessel Spiritual Elixir, with 
Explanations) 

884 890 Ta-Tung Lien Chen Pao Ching, Chiu Huan Chin Tan Thang, perhaps c. + 71'2. Chhen Shao-Wei 
Miao Chiieh ::kifii!.iI!t~iIl!7Li\t~fT~~ ~:pm 
(Mysterious Teachings on the Ninefold Cyclically 
Transformed Gold Elixir, supplementary to the 
Manual of the Making of the Perfected Treasure; 
a Ta-Tung Scripture)!> 

885 89 1 Thai-Shang We; LingShen Hua Chiu Chuan Huan Tan uncertain, probably Sung unknown 
Sha Fa:*: 1: fli IUHt. :!t. ~ ill :f't Ii!P 1* 
(Methods of the Guardian of the Mysteries for the 
Marvellous Thaumaturgical Tran$ffiutation of 
Ninefold Cyclically Transformed Cinnabar; a 
Thai-Shang Scripture)C 

886 892 Chill Chuan Ling Sha Ta Tan :Jt."IIIi!P::kfT unknown unknown 
(The Great Ninefold Cyclically Transformed 
Numinous Cinnabar Elixir) 

889 893 Ya Tung Ta Sllen Tan Sha Chen YaQ ChiJeh Thang, early + 8th Chang Kuo ll&:W: 
:F. ifii! *- jTft fT fl;. ~ ~ (True and Essential 
Teachings about t.he Great Magical Cinnabar of the 
Jade HeaveD) 

893 899 Tan F011IJ Hm Chih :f't mm7ill (Indispensable SUng, +II63 WU Wu ~tl! 
Knowledge f~ theChymical ElabOratory) 

Thang, +806 Mei Piao :tft JJIj r 894 900 Shih Yao Erh Ya:G IlllUt (The Literary 
Expositor .of Chemical Physic; or, Synonymic I I Dictionary of Minerals and Drugs) 



895 901 I Chih-Chhuan Chen·:Jen Chiao CMng Shu Ascr. Chin, c. + 320, but most of it probably I Attrib. Ko Hung 1t ~ 
m )11. A ~ ill ~ (Technical Methods of the a good deal later 
Adept (Ko) Chih-Chhuan (i.e. Ko Hung), with 
Critical Annotations) 

902 908 I Lung Hu Huan Tan Chiieh lfli ve ifit ft ~ probably Sung Chin Ling Tzu ~ ~ =f 
(Explanation of the Dragon-and-Tiger Cyclically (ps.) 
Transformed Elixir) 

904 910 I Kan Chhi Shih-liu Chuan Chin Tan A!; • -t * .. ~:Pt Sung unknown 
(The Sixteen-fold Cyclically Transformed Gold 

. Elixir preapred by the • Responding to the Chhi' 
Method) 

905 911 I Hsiu Lien Ta Tan Yao Chih ~Ii*ft~ ~ Sung 1 unknown 
(Essential Instructions for the Preparation of the 
Great Elixir) 

907 9 13 I Chin Hua Chhung Pi Tan Ching Pi Chih Sung, + 1225 PhI!ng Ssu ~ m 
~ ¥ l1jt ~:Pt ~ ,1, ~ (Confidential Instructions & MengHsU~~ 
on the Manual of the Heaven-piercing Golden 
Flower Elixir) 

908 914 I Huan Tan Chou Hou Chiieh i.~:Pt Jlt ~ ~ (Oral Ascr. Chin, c. + 320, but actually by a Thang Attrib. Ko Hung 1t ~ 
Instructions on Handy Formulae for Cyclically writer between + 874 and + 879 
Transformed Elixirs) 

911 917 I Chu Chia Shen Phin Tan Fa ill liS< jI\I .r.. :Pt '/JJ. Sung Meng Yao-Fu ';&~m 
(Methods of the Various Schools for Magical Elixir (HsUan Chen Tzu) et al. 
Preparations) :f?:iI!=f 

91Z 9 18 I Chhien Hung Chia King Chih Pao Chi Chhing Thang, +808 Chao Nai-An ~ iilit ~ 
f.i '}R I'j3 I1t ~!ji m liX: (Complete Compendium on 
the Perfected Treasure of Lead, Mercury, Wood 
and Metal) 

935 941 I Thung Hsiian Pi Shu Wi :f?: ~ 1JIIi (The Secret Art of Thang, + 864 I Shen Chih-Y en i't ~ ~ 
Penetrating the Mystery) 

939 945 I Thai-Chi Chen-:Jen Tsa Tan Yao Fang 7.\: ~ ill A .. :Pt unknown, but probably Sung on account of the unknown 
~ 1i (Tractate of the Supreme-Pole Adept on philosophical pseudonym in the title 
Miscellaneous Elixir Recipes) 

946 95z I King Tao Chi I1t m m (Collection of Procedures on Sung or Yuan, date unknown but after + 1144 1 unknown 
the Golden Art) 

1)1)0 996 Chou I Tshan Thung Chhi Chu }1i) 11 ~ raJ ~ ~ tradit. date of orig. text, H/Han, + 142; this Attrib. ed. & comm. Yin 
(The Kinship of the Three and the Book of Changes, comm. aser. H/Han, c. + 160, but more Chhang-Sheng ~ :lit ~ 
with Commentary) probably Sung. 

1020 loz6 Yiin Chi Chhi Chhien (itself a collection) ~ ~ -I::: it Sung, c. + 10ZZ ed. Chang ChUn-Fang 
(The Seven Bamboo Tablets of the Cloudy Satchel) !IlU:r OJ 

1054 1060 I Chin Tan Ta Yao Thu ~ft*~1/IQl (Illustrations Yuan, +1333 Chhen Chih-HsU ~ 1ft: 

Z 11 
for the Main Essential5 of the Metallous Enchymoma: !iI (Shang Yang Tzu) 
the true Gold Elixir)d J:.1\Jl=f 

but based on drawings and tables of the Sung, ChanlS Po-Tuan Y! fa ~ 
+ loth century, onwards by Lin Shen-Feng et al. 

**j1\IllI. 

a Tr. Ho Ping-YU (8). b Tr. Sivin (4). C Tr. Spooner & Wang (1); Sivin (3). d Tr. Ho Ping-YU & Needham (z). 
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To describe their experiments the medieval Chinese alchemists and proto-chemists 
employed a host of technical terms.a Unfortunately, in contrast with those used in 
astronomy, definitions of such terms, so far as we know, have not been found in the 
literature.b A study of some of them has been made in recent times by Yuan Han
Chhing (l)C and Ho Ping-Yu (15, 18). Their results are further elaborated in the 
following list: 

Table Il5. Technical terms of operations 

an I (lit. to place) 
cheng2 (lit. steaming) 

cM-ng3 (lit. steaming) 
chiao4 (lit. to water) 

chiehS (lit. to tie up, to form an 
alliance) 

chien6 (lit. to fry) 
chien /ien7 (lit. to fry and refine) 
chihs (lit. to control) 

chih9 (lit. to broil, stew, or toast; 
also to cauterise)f 

ching,1O ching hua 11 

ChUIZ (lit. to boil) 
chuan l3 (lit. turn) 

chhou 14 (lit. to draw out or pull up) 
fei '5 (lit. to fly) 

to set up, to place in position. 
to steam grain, food, ferment or any other 
material in a steamer. 

distillation. d 

to pour out a hot liquid and allow it to cool 
down or solidify slowly. 

to congeal, or solidify, generally by evapora
tion. Also used to refer to the formation of 
crystals. 

to heat while stirring, either dry or with oil. 
to recrystaIlise. 
to prevent or delay the process of volatilisa

tion, sublimation or distillation (i.e. fixation) ; 
to produce a change (cf. fu and sha). e 

to apply heat locally; to make an aqueous 
extract by heating; to dry by heating. 

crystal; to crystallise or make to crystallise. 
to heat a substance in water, to simmer. 
a cycle of changes, usually several times 
repeated. Cf. huan. 

to distil, especially of mercury.g 
sublimation; distillation (especially in the 

case of mercury); h vaporisation in generaL 

a Hopkins gave a striking example of the incomprehensibility of technical terms to laymen, (I), p. 91. 
He took as his text a sample of instructions to a seamstress in 1934: • Cross-cut bands are the medium 
turned in even to face and tacked at the edges; boles are used instead of eyes, made with a stiletto, and 
fan-stitch is used to fix the bones.' He added that not everyone, even at that time, would kn()W the 
meaning of ()ther terms such as herring-b()ning. fag()tting, shirring, easing, piping, basting, overcasting, 
coarse-running and tacking out. Furthermore, he said, a foreigner would find the words hard to trllnlllate, 
especially if contemporary literature had disappeared, a thousand years hence. The same applies, of 
course, t() all the arts and trades, so one cannot be surprised that there arc still problems in the tedinical 
terms of alchemy and chemistry in the different cultures. 

b There is similar need for a gl()ssary of technical terms in pharmacology and this we propose to 
provide in Sect. 45 (Vol. 6). 

c Pp. 207ff. d Mod. cheng liu.!6 
e For example, heating sal ammoniac with tin so as to produce stannous chloride. 
f By confusion with chiu," the correct medical term for moxibustion and other forms of cautery. 
g Cf. e.g. TT893, p. 7a, b. h Cf. again TT893. p. 7a, b. 
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33. CHEMICAL TECHNIQUE 

Table 115 (contt"nued) 

fu ' (lit. rotten, corrupt) 

fU 2 (lit. to subdue, to make to lie 
prostrate) 

fu chiJ (lit. cover and bed) 

fu huo4 (lit. to subdue in the fire) 

hua5 (lit. to change) 

hua chhih6 (lit. radiant or flowery 
pool) 

hua khai7 (lit. to change so as to 
separate) 

huan8 (lit. return) 

hui chhih 9 

hsia10 (lit. down) 

hsiao," hsiao hua12 (lit. to disperse, 
dissipate) . 

putrefaction; but also certain special 
fermentations. 

to extract; to separate out from; to purify; 
esp. to prevent or delay the process of 
volatilisation, sublimation or distillation 
(i.e. fixation); to inhibit the potency of 
some other substance; cf. chih and sha. 

a layer of mineral substance placed below 
and above the reactants in the vessel. 

to heat until the substance is subdued (i.e. 
fixed). 

to undergo, or make to undergo, chemical 
change; to melt or to solidify. 

a bath of strong acetic acid (vinegar, with 
additions), in which is immersed a substance 
or substances, sometimes contained within 
a pared and sealed bamboo tube.a 

fusion; melting; thawing; digestion. 

a cyclical operation several times repeated. 
Cf. chuan. 

ash-bath (sand-bath) 
to put an ingredient in a vessel; to drive 

down; precipitation; descensory distillation. 
to dissolve; to digest. 

to soften; to macerate; ceration. 

5 

jou13 (lit. weak, to weaken) 
jung H • 15• 16 (lit. to melt) 
kang 17 (lit. hard) 

to smelt; to melt; to fuse; to blend; to dissolve. 
to harden. 

Khan kua l8 (Khan trigram)b 
kOU l9 (lit. to hook) 
ku chilo (lit. firmly enclosed) 

to boil in water; to heat over a water-bath. 
to extract (e.g. a metallic chhi from its ore). 
sealing the parts of a vessel together, with 
the aid of a lute, to make it as gas-tight (or 
water-tight) as possible, so that processes of 
change, especially those involving ascent 
and descent (as in sublimation and distil
lation), can go on in the interior, isolated 
thus as far as possible from its surroundings. C 

a One must be on the watch for very different meanings of this term, partly in pharmacy and 
medicine where various drugs might be combined with salts and vinegar, but especially in physiological 
alchemy, where (as with other wa; tan terms) the significance is entirely different (cf. pt. 5 below). 

b Cf. Vo!. S, pt. 5 below, in our discussion of physiological alchemy. 
C This expression is an obscure one, and has given rise to some misunderstandings. Its second 

character evokes the hexagrams Chi Chi and Wei Chi (cf. pp. 68, 70-1); and here implies a perfecting 
ofYin-Yang relationships in compensation and equilibrium. That this could be done by moving things 
up and down was mirrored in the origin of these two kua themselves from the trigrams· Khan and Li by 

I I/ili 2 ~ 3 Ui *i 4 ~ *- 5 f~ 6 ~ ill! 7 f~ M 
8 i;\t 9 ~ ill! 10 r 11 ffl 12 ffl f~ 13 ~ 14 m 

15 ill 16 III 17 M 18 ~ ~~ 19 :Z;] 20 !i!iI lI!f 



6 33. ALCHEMY AND CHEMISTRY 

Table I I 5 (continued) 

kuan I (lit. portal) 

Li kuaz (Li trigram)a 
lienJ (lit. to refine) 

lin4 (lit. to soak) 

liu5 (lit. steamed food) 
106 (lit. gauze) 
lu7, 8 or liP (to strain) 
mu yii9 (lit. to bathe) 

niangIO (ferment) 
ningII (lit. to congeal) 
0 12 

phu l3 (to spread) 
san I4 (lit. to scatter) 

shal5 (lit. to kill) 

shai 16 (lit. to sift) 
shang l7 (lit. up, above) 
shengl8 ,19 (lit. to rise or raise) 

shbtg hua20 (lit. rising flower, 
ascending floreate essence) 

shih21 

to bury in a container under the ground and 
allow slow chemical change to proceed 
without heating. 

to heat directly in the fire of a stove. 
to heat a substance (especially a metal) 
without water; more broadly, to effect any 
chemical transformation. 

to dissolve part of a substance (e.g. a mixture 
of salts) in water; to separate a solution 
from a precipitate or residue by filtration 
or deeantation. 

some preparation submitted to the action of steam. 
to sift through a sieve of cloth. 
filtration; to filter. 
to grind in the presence of water or some 

other liquid. 
to ferment; fermentation. 
to solidify; to harden; coagulation. 
see wu. 
to spread out a bed of mineral material. 
to separate; to disperse; to comminute; 

a medicinal powder. 
to change a substance so that it is no longer 
volatile (cf. chih and fu). 

to sift through a sieve of hair or rattan. 
to drive up; sublimation; distillation. 
to sublime; to distil; to evaporate and 
vaporise in general. 

sublimate; distillate; condensate. 

see wei chhi shih. 
changes in the position of their central lines (cf. p. 271). In the simplest wai tan usage. therefore, ku chi 
gave the instruction' seal and sublime' (cf. pp. 47, 79); though in some contexts the first half might 
perhaps predominate over the second (cf. Tshao Yuan-Yii (1), pp. 43,52 (78, 85); Yuan Han-Chhing(I), 
p. 209; Sh'in (I), p. ,85). 

But the phrase was also adopted in nei tan terminology, referring then to the sealing in of secretions 
normally lost from the body (cf. pt. 5), and to the ascent and descent of thhi and secretions within it; 
hence further to the ultimate retention of the enchymoma when formed. As we read in Chin Tan Ta 
ChMng (HCSS, ch. 10, p. 9b): 'Thai-I Chen Jen says: "Seal the container (lit. womb, thaiU ) firn'lly; 
then the chemical transformations (of the various materials inside) will take place with celerity". He is 
speaking of "water" and" fire" combining to form the klla Chi Chi. Close the doors oC the mysteripus 
chamber and let nothing escape.' Later on, the' hermetic' sealing idea was applied to. the sealln, out pf 
sense impressions and wandering thoughts (cf. pt. 5). 'Forgetting forms and abandoning desires and 
memories. that is called ku chi' (HeSS, ch. I. p. 3b). 

Finally. ku chi was also used in medical language, again with the nuance of ascent and descent within. 
Fang I-Chih explains the method that went by that name (Wu Li Hsiao Shih, ch. 4. p. 17b) as applying 
drugs which would drive up or down the malign Yang chhi according to the illness concerned. 

a Cf. Vol. 5. pt. 5 below, in our discussion of physiological alchemy. 
'1Nl 2M~~ 3m1 41# 5. 6lil!i 
8 itN. 9 i't 1ft 10 511 lJ • l2 Iffi 13 Iffl 
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33. CHEMICAL TECHNIQUE 

Table I IS (continued) 

7 

shui fa l (lit. water method) 

shui jeiz (lit. flying on water) 

shui hai3 (lit. water sea) 
shui kuan4 (water pipe) 
SSUS (lit. death, to die) 

tao6 (to beat) 
tt" (lit. to obtain) 

thi ching8 (to cleanse) 
thi /ien9 

tien 10. 11 (lit. a spot) 

tien hua lz 

tuan 1 3 (lit. to forge) 
wei l4 

wei chhi shih 15 

WU l6 (lit. to hate) 
yang l7 (lit. to nourish) 

yen lS (lit. to grind) 
yu yen l9 (lit. fish eyes) 

yu yen jeizo (fish-eye boiling) 

yungZI. 22. Z3 

solubilisation; bringing substances into 
aqueous solution. 

purification of a powdered mineral by flotation 
on water (cf. jei). 

a cooling-water reservoir or condenser vesse!.& 
a cooling-water tube or coi!.& 
change of a substance so that it loses its 

original form or properties; to detoxicate; 
to decompose. 
to pound (as in a mortar). 
'going well with', the synergistic action of 

substances chemically or pharmacologically; one 
thing enhancing the action of another (an ex
pression which could have covered cases of what 
we should now call catalysis). Cf. wei chhi shih. 

to purify; to separate a metal from an alloy. 
to refine. 
a pinch, a speck, a knife-point, 'a spot of'; 
and to put such a small amount into a 
larger body of something else; projection. 

projection; a small quantity of one substance 
producing change in a much larger quantity 
of another substance. 

to heat at a high temperature. 
'to have a fear of', i.e. to be capable of 

dissolving in, some solvent.b 

'acting as its envoy ( or adjutant)" c said 
when one substance enhances or activates 
the effect of another, chemically or pharma
cologically. Cf. te. 

to inhibit the potency of some other substance. 
to apply heat gently over a long period, as by 

dung fire, charcoal embers, the water-bath, 
bed of ashes, or sand-bath (athanor). 

to comminute, to powder. 
bubbles appearing on the surface of a heated 
liquid, like fish eyes. 

a particular stage in the boiling process (cf. 
Vo!. 4, pt. I, p. 69). 

seejung. 

a On these two expressions see particularly TT907, discussed on pp. 35ff. 
b Said, for example, of gold with respect to mercury, because of the formation of amalgams. 
C Cf. our account of the most ancient Chinese pharmacological classification system in Sect. 38 

(Volume 6). 
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8 33. ALCHEMY AND CHEMISTRY 

From this it can be seen that the armamentarium of technical terms available to the 
ancient and medieval Chinese alchemists, proto-chemists and pharmacists was quite 
parallel with those used by the Greeksa and Latinsb in the West. Lists of standard 
operations are often found in the accidental texts,C and it may be worth looking at 
them for a moment by way of comparison. One can tabulate them as follows, in 
accordance with the changes of state which they implied;d 

solid~soIid 

Calcination G /4-
Fixation GI7 
Ceration G/8 

solid~Iiquid 

Fusion G/S 
Solution Gjz 
Descension 

liquid~solid 

(Crystallisation) 
Coagulation G 16 
(Precipitation) 
(Filtration) 

solid~gas 

Fermentation or Putrefaction 
solid~gas~solid 

Sublimation G/I 
liquid~gas 

(Evaporation) 
gas~liquid 

(Condensation) 
liquid~gas~Iiquid 

Distillation G/3 

In the old lists of definitions the terms occur in a variety of different orders, sometimes 
with omissions, sometimes with additions, and they do not include all of the modern 
operational ideas which one would expect. A few words of further explanation will 
suffice to assist comparisons with the Chinese terms. 

By Calcinatione was meant the reduction of any solid to a powder by chemical 
means (e.g. a metal to its oxide)-' the pulverisation of a thing by fire'.f Fixation,g 
reminiscent of chih,I was' the convenient disposing of a fugitive thing to abide and 

a See Berthelot (2). i.e. Berthelot & Ruelle (I), pp. 263-4. 
b See e.g. Holmyard (I). pp. 43 ff. 
e As also in Syriac and Arabic MSS. For such lists of operations see Berthelot & Duval (I). pp. 16S if.; 

Stapleton, Mo & Husain (I), pp. 326if., 3S6if., 366if., 385ff. 
d Terms primarily modern, though occasionally used in medieval times, are placed in brackets .. The 

numbers marked G show the order of description in the Geberian Summa Perjectionis, c. + 1290. 
e Summ. Perf.. ch. SI (like all the other chapters here quoted, in bk, 4). 
f Ibid., Russell tr., p. 101. 

g Summ, Perj., ch. 54. 

llfi1l 



33. CHEMICAL TECHNIQUE 9 

sustain the fire'. a Ceration, b softening or 'waxifying', was 'the mollification of a 
hard thing, not fusible unto liquefaction', c e.g. the formation of amalgams and 
sulphides. Fusion applied generally to all smelting and melting; it might have been 
regarded by the Geberian writer as a form of Solution,d 'the reduction of a dry thing 
into water',e as happens when a salt is dissolved. Descensionf was simply what we 
shall shortly discuss as destillatio per descensum,g the liquefying of mercury or an oil by 
heat and its descent into a receiver below. Coagulationh was defined in Geber as 'the 
reduction of a thing liquid to a solid substance by privation of the humidity', I as when 
mercury is combined with sulphur to form vermilion) Crystallisation, Precipitation 
and Filtration were processes known, of course, to all the proto-chemists from 
Hellenistic times onwards, and China also; though not often listed in the Western 
medieval categories of operations. These do generally include, however, Fermentation 
or Putrefaction, names referring to the natural changes occurring in dead organic 
materials under the action of bacteria, yeasts and moulds, often with the evolution of 
gases; as also the formation of gases from inorganic substances in certain reactions
but the terms were commonly applied as well to any chemical change brought about by 
long subjection to mild heat. Sublimation,k on the other hand, was a term always used 
in much the same way as we ourselves use it, vaporisation with condensation above in 
solid form; and this 'elevation of a dry thing by fire, with adherency to its vessel' 1 

was the process which occasioned the lengthiest descriptions in the Summa Perfectionis. 
Evaporation and Condensation are terms rather more modern, but Distillation m 
necessarily gave rise also to a long discussion.' The cause why distillation was invented' 
said the Geberian writer, 'and the general cause of the invention of every distillation, 
is the purification of liquid matter from its turbulent faeces and the conservation of it 
from putrefaction'.n The term included also a medieval process which has few remains 
in modern technique, destillatio per filtrum, where a siphon is made of a piece of cloth 
hanging across the edge of a pan to take the solvent over by capillary attraction into a 
separate receiver.o Finally, besides all these we must remember the characteristically 
alchemical processes of Projection, clearly recognisable in tien hua I (pt. 3, pp. 38, 88, 
etc.); as also Separation, Mortification, Ablution, Nigredo, Albedo, Citrinitas and 
Rubedo (pt. 2, p. 23), about which no more need be said here. Thus, all in all, an 
inspection of the two lists of technical terms will show considerable parallelism in 
the development of chemical technique in the Far East and the Far West. 

We are now in a position to make a tour of the Chinese medieval alchemical and 

a Ibid., RusselI tr., p. II6. 
C Ibid., RusselI tr., p. II9. 
e Ibid., Russell tr., p. 107. 

11 Pp. 55 fr. below. 
i Ibid., Russell tr., p. IIO. 
k Summ. Perj., chs. 39 to 48 incl. 
I Ibid., Russell tr., p. 74. 

n Ibid., Russell tr., p. 96. 

b Summ. Perj., ch. 55. 
d Summ. Per/., ch. 52. 
f Summ. Per!., ch. 49. 
h Summ. Per!., ch. 53. 
j Cf. pp. 262-3 below, and pt. 3, pp. 126, 198. 

m Summ. Perj., ch. 50. 

o Whether or not this practice was also current in medieval Chinese alchemy we are at present 
unable to say. 

I m'i ft. 



10 33. ALCHEMY AND CHEMISTRY 

iatro-chemicallaboratory,a and to examine systematically the pieces of apparatus that 
were used there.b 

(I) THE LABORATORY BENCH 

The Chinese alchemist's version of the modern laboratory bench was the than! (lit. 
platform or altar). No specific rules were laid down with regard to its dimensions and 
constructions. TT904, a Sung book, gives an illustration of it {Fig. 1374)C together 
with the following explanatory notes: 

Observer 
faces north 

Ingredients --H-

Hl!lght lft.:zm. 

\1(',dth sft.sin. ~ 
Width of 
openmg 

'" sin. 

Fig. 1374. Stove platform from Kan Chhi Shih-liu Chuan Chin Tan (a Sung text). 

The tsao2 (furnace) is the yao lu3 (chemical stove). The ting4 (vessel) is called the sha /WS 
(cinnabar enclosure). The shen shih6 (magical reaction-chamber) is the hun tun7 (world of 
chaos). 

The same text describes the diagram, saying:d 

Build a than (platform) of three stages, with a (total) height of 3 ft. 6 in. The platform is 
square with a perimeter of 10 ft. 

One notes that this description does not coincide with the dimensions given in the 
diagram itself. 

• Here we are concerned primarily with the 'hardware', but later more will be saJd about the 
liturgical and magical aspects of the matter (cf. pp. 289ff. below, and Fig. 1521). The sword,the mirror, 
the jars of pure water, the peach-wood talismans, all have to be borne in mind along with the aludels, 
matrasses and stills; cf. Yoshida Mitsukuni (7), pp. 250, 257. 

b We may be excused from offering any complete guide to the lists of apparatus and instruments 
used in other culture-areas. For the Hellenistic apparatus Berthelot (I, 2) and Sherwood Taylor (3, 5) 
are of course indispensable. Arabic apparatus (tadiiblr) is listed and described, inter alia, in Bel'thelot & 
Duval (I), pp. 150ff. (Syriac MSS); and in Stapleton, Azo & Husain (I), pp. 3Z4ff., 353if., 36zff., 
378ff.; Stapleton & Azo (I), pp. 60ff. Wiedemann (22) consecrated a special paper to the apparatus of 
the Arabic chemists such as al-Rlizi (c. + 900); and names of the parts of apparatus can be·found in the 
dictionary of Siggel (2). Holmyard (18) covers clearly and succinctly the whole tl\nge from the Hellenistic 
proto-chemists through the Arabic writers and the Latin West to the 17th century in Europe. 

c P. 8a. d P. 7b. 

I~ 'm 3.. .~ 5~ft 6~~ 7£~ 



33. CHEMICAL TECHNIQUE II 

Fig. 1375 Fig. 1376 

Fig. 1375. Stove platforms from Tan Fang Hsii Chih (+ II63). 

Fig. 1376. Stove platform from Yun Chi CMi Chhien (+ 1022). 

In TT893 , also a Sung book, we find two illustrations of the lung hu tan thai l 

(Dragon-and-Tiger platform), (Fig. 1375) and also the following description:a 

The Tshan Thung Lul (Records of the Kinship of the Three)b states: 'below the lu 3 

(stove) is the than (platform), which consists of three stages put one over the other. Each 
stage faces the eight directions and has eight openings'. 

The construction of the than was by no means standardised in the Sung as can be 
seen from another example in Fig. 1376 taken from TTI020. The text says, 'The than 
can be so constructed as to suit one's convenience'.c This implies that there were no 
fixed rules in the construction of the than, but that it could be made to fit the 
circumstances, such as the size of the stove and the size of the laboratory. 

It is curious to see a stepped stove platform looking very like these in the Syriac 
alchemical texts of the + loth or + 11th century (though the MSS we have were not 
written till the + 16th).d It would not be at all unreasonable to take this as suggestive 
of Chinese influence. 

(2) THE STOVES LVl AND TSA04 

Although the word tsao generally refers to the kitchen stove,e the two words lu and 
tsao both mean the heating apparatus of the alchemists which took many different 
forms. As the texts do not employ consistent terminology, in certain cases the heating 
apparatus may be taken to mean a stove or furnace, while in other cases it must mean 
an oven or combustion-chamber. 

a P. 5b. 
b Presumably a reference to the Tshan Thung CMi or some commentary on it. 
c Ch. 72, p. I2b. In these drawings note one on the usual axonometric projection (left) and two in 

optical perspective (right). Cf. Vol. 4, pt. 3, pp. II3 If. and Figs. 758, 776, 778. 
d BertheJot & Duval (I), p. 113. 
e Pottery tomb-models of stoves with as many as nine or ten openings carrying vessels of various 

kinds are extremely common in Chinese museums. Some particularly good ones are in the Archaeological 
and Historical Museum at Canton. 

J ~iI 



12 33. ALCHEMY AND CHEMISTRY 

TTI020, a Sung text, describes one form of stove, saying:a 

The lu (stove) forms the walls of defence for the tingl (reaction-vessel). Without the walls 
there would be evil influences (coming from outside). From top to bottom it rese,mbles the 
pMng huz pot and from side to side it symbolizes the Five Sacred Mountains (Wit Y03). 
The platform consists of three stages, while the combustion-chamber has eight ope~ings. The 
twelve cyclical signs and the months follow the (Pei-) Tou4 (the Great Bear) .... The hua 
chhih Ius (stove for digestion in vinegar) is 4 ft. high, 6 in. thick and has an internal circum
ference of 3 ft. 5 in. The openings measure 2 in. and they are eight in number. 

The same text also tells us about the thai i lu6 stove. It says:b 
The tha; i lu is placed over the platform. It is 2 ft. high, 6 in. thick and has a~ internal 

circumference of 3 ft. 5 in. Each opening is 2 in. high and half an inch wide. The 12 pro
jections (chih') are one inch wide all round. The platform can be made to suit one's con
venience. Again, the hua chhih lu is 4 ft. high, 6 in. thick and has eight openings. It also has 
a two-inch rim .... 

Here is another description from TT904:c 

On the platform is the tsaoS (stove), on which is placed the ting (reaction-vessen. Within 
the ting is placed the shen-shih9 (magical reaction-chamber). 

A text of the Liang period, TT874. gives an account of the construction of the tan lu10 

(elixir stove) saying:d 

Iron rods are fixed at the bottom of the stove. There should be, say, twelve or ~hirteen of 
them, each being I ft. in length and with a cross-section of 0'4 in. square. They are put in 
position (so as to form a grate) over the hollow space (chhien ll ) at a distance of 0'2 in. from 
one another. There is an empty space beneath the rods, which are placed two inches above 
ground (or rather above the base of the stove). The tan lu has an opening four and a half 
inches wide at the centre. The openings in front of and behind (the stove) enable air to pass 
in and out. The fire is lit above the rods and is fanned by the air current .... 

Figure 1377 shows the yen yiieh lu l2 (inverted-moon stove), taken from'TT1054, 
a Yuan work.e The stove has a flat top, at the centre of which is an opening for the 
container or crucible and for the emission of flame. The text says: 

The (upper) surface of the lu (stove) has a circumference (perhaps it should mean diameter ) 
of approximately I ft. 2 in. It has a central opening measuring I ft. across. The rim all round 
is 2 in. wide and 2 in. thick. The opening faces upwards (to hold) the kUQ fUI~ (pot and 
crucible) resembling an upturned moon. Hence the name yen yiieh lu (inverted-moon stove). 
In Chang Sui'sl4 annotations it is also known by the name wei kuang ting'S (reactioa·vesseI of 
intense brightness).r 

It seems likely that the yen yiieh lu was the stove referred to by Wei Po-Yangl6 in the 
mid + 2nd century in TT990.g 

• Ch. 72, p. 11 a. b P. II b. C P. 7b. d P. 14a. 
e P. 9b. This term had also a special significance in physiological alchemy quite different from the 

plain meaning here (cf. Vol. 5, pt. 5 below). 
f We have no furthe r information about this adept. The same description first occurs in the pTe· 

liminary material of the Wu Chen Phien of + 1075, but only in the version ofthis contained id Hsiu Chen 
Shih Shu (TT260), ch. 26, p. 7a. 

g Ch. I, p. 32b. 
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TT878 explains how the crucible was placed over a tripod inside the tsao (com
bustion-chamber; oven). It says:a 

... Within the tsao (combustion-chamber) is placed an iron tripod, which is best made of 
cast iron (sMng thieh'). Theyaofu2 (closed vessel) is placed over the tripod and adjusted until 
it is in the centre of the chamber. Care should be taken so that it does not incline to one side. 
The four sides should be about three and a half inches away from the wall of the chamber. 
The chamber should be two inches higher than the vessel. Rice-husk (fuel) should be 
regularly placed around the four sides of the crucible and more must be added as heating 
progresses. This is necessary for fear of uneven heating due to the varying intensity of the fire. 

For ordinary heating the containing vessel was simply placed over the stove and 
fire was applied below. This is shown in Fig. 1378, taken from the Sung text TTI020.b 

Fig. 1377 Fig. 1378 

Fig. 1377. The 'inverted-moon stove' (yen yiieh lu) from Chin Tan Ta Yao Thu (+ 1333). 

Fig. 1378. Stove depicted in Yiin Chi Chhi Chhien (+ IO:U). 

Crucible 

Stove 

Fig. 1379. Stoves drawn in Thai-Chi Chen-Jen Tsa Tan Yao Fang (a text probably of the Sung). 

Another example is given in TT939.c It shows yang /u3 stoves (Fig. 1379), which 
employed a strong fire (wu hU04). 

Curious stoves which may well have had alchemical use are to be seen in Chinese 
museums. For example the Archaeological Institute of Academia Sinica in Peking 
has a flat conical pottery object shaped rather like a hollow mountain having holes for 
escape of fumes from burning charcoal or other fuel, and four cupped holders to take 

a Ch. 7, p. 4a. b Ch. 72, p. 2ob. C P. sa. 
I~m 'liS£ 
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Fig. 1380a. Pottery stove designed to heat four containers at one time, in an excavated tomb of the 
Thang period, c. + 760 (ehhen Kung-Jou, 3). 

Fig. 1380b. As it was found on the floor of the tomb chamber. 

lidded pots, surrounding a chimney at the top of the stove. This apparatus, which was 
exacavated from a Thang tomba near Yii-hsien I in Central Honan,b could have served 
well for continuous slow heating (Figs. 138oa, b). A very different stove for gentle 
charcoal heating is the - I I th-century 'hot-plate' comprised in the Tuan-Fang altar set 
(Fig.I38oc). 

Over and over again, not only in alchemical texts, but in descriptions of industrial 
fermentations, tea-making, etc., emphasis is laid on the indispensability of careful 
temperature regulation-without which everything will fail. c Sivin (2) has drawn 

a Dated by coins ill the neighbourhood of + 760, not earlier. 
b It has been figured and described by Chhen Kung-Jou (1,3). 
c Cf., for instance, the explanatio~ of the term wen huo2 in Wei Lueh, ch. I I, p. 5 b. 
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Fig. 138oc. A bronze 'hot-plate' of the - 11th century, for warming sacrificial wine in liturgical vessels 
(photo. Metropolitan Museum of Art). This is the Tuan-Fang altar set, so named after the enlightened 
Governor of Shensi in whose time (1899 to 1901) it came to light at Tou-chi-thai in that province. 
Besides its own vents, the stove platform has a cubical chimney at one side also fitted with slits. The 
vessels are probably not all of the same date, but were assembled by some early Chou ruler; cf. Li 
Chi (5). 

attention to the concern shown in many of the alchemical writings for the precise 
control of the intensity and duration of the heat. A quotation from the Chu Chia Shen 
Phin Tan Fa runs as follows: a 

The amounts of fuel to be weighed out are increased and decreased in cyclical progression 
according to the phases of Yin and Yang. They must conform to the (order of the) symbols of 
the Book of Changes, b to the threefold concordance, C to the (correspondences of the) four, 
eight, twenty-four and seventy-two seasonal divisions of the year, and to the implicit con
figuration and proper activity of the year, month, day and hour, without one jot or tittle of 
divergence. 

This quantitative aspect is also seen, as Sivin points out, in the monograph of Chhen 
Shao-Wei on the careful assessment of the amount of cinnabar to be obtained from 
cinnabars of different quality. The yield recorded from' lustrous cinnabar' (I ·40~s. 

from one I lb.) comes very close to the theoretical yield from pure cinnabar-I 3.8 ozs. 
We shall return to this subject on p. 300.d 

About the means used to ensure a good draught for the furnace not much is known. · 
The expression feng fu I occurs frequently enough, as in the writings of Sun Ssu-Mo, e 

and this is explained in the Thang Yu Lin as meaning a stove or brazier pierced with 

a TT9 1 I, ch. 4, p. I b; a Sung work by Meng Yao-Fu and others. Tr. Sivin (2), p. 14a. 
b I.e. the trigrams and the hexagrams. See Sect. 13 in Vol. 2. 
C Heaven, earth and man? More probably, whatever was implied in the title of the Tshan Thung 

Chhi. 
d The great importance attached to weights in chemical operations by the Arabs is well known 

(cf. pp. 393-4). Stapleton & Azo (I), in their study of the treatise of Ibn 'Abdal-Malik al-Kati (+ 1034) 
empha')ise this point. 

e E.g. Tan Chin/{ Yao Chueh, pp. 18a, h. See Sivin (I), pp. 206-7, and also pt. 3, pp. 132 ff. above. 

1 Jifi\~ 
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numerous holes like an iron beacon basket so as to catch the wind from whatever 
quarter it might be blowing. a Some processes needing strong and continuous heat 
called, no doubt, for the use of the cylindrical box-bellows (feng hsiangI),b and this 
would have been available throughout the medieval period. Feng lu could also be of 
this kind, for Sun was able to melt cast-iron in such (blast' -furnaces. 

(3) THE REACTION-VESSELS TING (TRIPOD, CONTAINER, CAULDRON) 

AND KUEI (BOX, CASING, CONTAINER, ALUDEL) 

The word ting2 normally refers to the tripod cauldron, so familiar among the bronzes 
in Chinese archaeology, but the alchemists' apparatus known by this name included 
not only pots of this kind but also various other forms of reaction-vessel to which fire 
was applied externally. Perhaps the best distinction between the lu3 (stove; combustion
chamber) and the ting is that the former had fire within it whereas the latter was 
surrounded by fire. The ting itself might contain an inner reaction-chamber in which 
the ingredients were placed. 

The earliest accountC of the reaction-vessel is found in the + 2nd century Tshan 
Thung Chhi of Wei Po-Yang. 4 It says:d 

The Song of the Ting (reaction-vessel): Its circumference is three-five (i.e. 1 ft. 5 in.) (and 
its thickness is) one inch and a tenth (i.e. 1'1 in.). The circumference of the mouth is four 
and eight (i.e. 12 in.). Its lips are 2 in. thick. The total body height is 12 in. (i.e. 1ft 2 in.), 
with an even thickness throughout. With its belly set erect it is to be warmed gently (over the 
stove). (The chhi of) Yin (i.e. the reaction-vessel) stays above, while (that of) Yang (i.e, the 
fire) runs below. Use a strong fire during the end and the beginning of each (lunar) month, 
but a gentle fire during the middle of it. Begin heating for 70 days, and after the end of 
another 30 days the contents are to be properly mixed and heated for a further 260 days 
(making a total of 360 days, i.e. twelve lunar months) .... e 

TT889 mentions five types of ting:f 

One is called chin ting S (gold vessel), the second is called yin ting" (silver vessel), the third is 
called thung ting' (copper vessel), thc fourth is called thieh tingS (iron vessel) and the fifth is 
called thu ting9 (pottery vessel). 

Figure 1381, taken from a Thang or Sung text in TTI020, shows a chinting(" gold" 
vessel).g The text gives the following description: 

According to rule the ting measures I ft. 2 in. in height and weights 72 oz. The number is 
nine (alternative translation: 'there are nine of them '). The inner circumference is I ft. 5 in. 
The ting is supported by legs so that it stands two and a half inches above ground. The base 
has a thickness of 2 in., while the body is one and a half inches thick. It has a capacity of 

a Ch. 8, p. 22a. b Cf. Vol. 4, pt. 2, pp. 135ft'. c TT990, ch. 3. p. I rbft'. 
d We depart here from the translation made formerly by Wu Lu-Chhiang & Da\'is (I), p. 260. 
e In interpreting the above measurements it must be remembered that the Chinese foot was one of 

10 inches, not 12. f P. zb. 
g YCCC, ch. 72, p. loa, b. Sep. ed. p. lIa, b. 
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Fig. 1381 Fig.138z 

Fig. 1381. Gold reaction-vessel, a drawing from Yun Chi Chhi Chhien (+ 10ZZ). 

Fig. 138z. Covered reaction-vessel, a drawing from the same work. 
Fig. 1383. 'Suspended-womb' reaction-vessel, also with three legs (hsuan thai ling), from Chin Tan Ta 
Yao Thu (+ 1333). 

three and a half sMng l (approx. 100 cu. in.) when filled to a depth of 6 in. The cover is 
I in. thick and the ears are one and a half inches high. 

In the same chapter of this text we find another picture of the ting (Fig. 1382).a It has 
a lid and the decorations are more elaborate.b 

The Yuan text TT1054 gives an illustration (Fig. 1383) of the hsuan thai ting2 
(suspended-womb vessel) with the following description:c 

The ting has a circumference of I ft. 5 in. and is hollow inside for 5 in. It is I ft. 2 in. high 
like a pheng hu3 pot .... It also symbolizes the human body. It consists of three layers corre
sponding to the Three Powers (san tshai4-Heaven, Earth and Man). The upper and the 
middle section of the ting are connected by the same vertical passage. The upper, middle and 
lower sections must be evenly set. (The ting) is put into a Ius (stove) to a depth of 8 in. or is 
suspended inside a tsao6 (combustion-chamber) so that it does not touch the base. Hence the 
name hsiian thai (ting) (suspended-womb vessel). It is also called the cinnabar vessel (chu sha 
ting).7 In Chang Sui's8 annotations it also receives the name Thai I shen lu9 (magical vessel of 
the Great Unity).d 

From the above quotations we can see that sometimes it is difficult to distinguish 
between a ting (reaction-vessel) and a lu (stove) as the two terms may refer to the same 
apparatus. 

a P. 24b. Sep. ed. p. Z5b. 
b The title of the tractate is Ta Huan Tan Chhi Pi Thu ;'0 we discuss it in other contexts elsewhere 

(pt. 5). One should be warned here that some of these works may really be talking about physiological 
alchemy (nei tan,n cf. pt. 5 below); nevertheless their illustrations draw on the equipment of the labora
tory alchemists and pro to-chemists. 

c P. 8b. The same text first occurs in the preliminary material of the Wu Chen Phien of + 1075, but 
only in the version of this contained in Hsiu Chen Shih Shu (TTz60), ch. z6, p. 6b. 

d Tshao Yuan-Yii (1) confused the hsilan thai ting' with the yen yueh lu" by calling the former wei 
kuang lU'l and the latter Thai I shen lu.9 

I 7t • Ili M; lfIl l :lJ; fi 4 ::=:::t qrJ ,*_. 8m~ 9~_~. 10 *iI ft ~ m I/li1l 
IZ fiI 11 • 13 Jt}. JY: ill 
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In all the examples so far mentioned the ling has been represented by cauldron-like 
forms with three legs, i.e. tripods. However, the legs were often omitted, for one may 
see in Chinese museums (e.g. at Sian and at Chengchow) large cast-iron cauldrons 
about I ft diameter at the mouth dating from the Han period and almost certainly 
used for alchemical or technological preparations. Moreover, as we have pointed out, 
the word ting has a wider meaning. For example, no legs are attached to the hun tun 
tingl (chaos vessel). taken from the Sung book TT904 and shown in Fig. 1384.1'1 In 
fact, it has now become plainly a reaction-chamber. 

\ Fire i 
. I 
\ I \ Fifeo Fire I \ I 

\ I 
\ ! 
\ f 
\ / 
\ / 

\ I 

"', Fire /.< 
<'lsL --- ('.1.> 

"(:8 all r0\l< 

Fig. 1385 

Fig. 1384. Aludel from the Kan Chhi Shih-liu Chuan Chin Tan (a Sung text). 
Fig. 138S. Furnace and reaction-vessel, from Chhien Hung Chia Keng . .. (+ 808 or later). 

In one method of yang huo2 (conserving the glowing fire) we shall see (p. 57) that 
fire was applied above and around the reaction-chamber, below which was placed a 
receiver containing water, and that the space inside the combustion-chamber was 
packed with ashes. In another method described in TT912, a Thang text,b we find that 
fire was applied all round the reaction-vessel. Fig. I385 shows the lu (stove) with a 
ting (vessel) and how the glowing fire was conserved with a lagging of ashes.c The fuel 
used in this case was charcoal. 

Next we have what was known as the kuei3 (box, casing, container) the function of 
which was rather similar to that of the ting (reaction-vessel), because within the huei 
was placed the reaction-chamber. Sometimes the kuei itself formed the reaction-chamber. 
Broadly speaking, kuei had lids while ting were open at the top, though the terms were 
not consistently used. Several types of kuei are illustrated in TT939 (Fig. 1386).d Some 
of them appear to have been containers pure and simple. The same text also mentions 
the following types:e 

" See above, p. 17 note d. 
b This is the book supposedly of + 808 by Chao Nai-An (see pt. 3, pp. 158-9), but most of which 

may date rather from Wu Tai or early Sung. 
e From ch. I, p. 9 b of this text. 
d In Fig. 1386(a) is taken from p. 4b, (b) from p. Sb, (c) from p. 8b and (d) from p. lob. 
e Pp. 14b and Isa. 
!m.~1fU 2~y<' 31ft 
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huang ya kuei I (yellow sprout casing) 
pai hu kuei2 (white tiger casing) 
hei hu kuei3 (black tiger casing) 
huang kuei4 (yellow casing) 
hsiian chen kueis (suspended needle casing) a 
li chih kuei6 (immediate fixing casing) 
san chih kuet: (rice cake casing) 
yung chhiian kuei8 (bubbling spring casing) 
thien-sMng huang ya kuei9 (natural yellow sprout casing). 

8 tj 
(a) (b) 

e 8 e CJ 
(d) 

(c) 

Fig. 1386 Fig. 1387 

Fig. 1386. Types of aludels and reaction-vessels from Thai-Chi Chen-Jen . .. (probably Sung). (a) P. 4b, 
(b) p. Sb, (c) p. 8b, (d) p. lob. 

Fig. 1387. Reaction-chamber from the King Tao Chi (+ II44 or later). 

Further accounts of other types of kuei are given in TT946. Fig. 1387 is an example 
taken from this text.b In the same work we also find a description of a phi kuei lO 

(arsenical lead casing):c 

Make tzu ho chhe II (lead) into powder. For every ounce of phi mo IZ (arsenic powder) use 
one and a half oz. of ho chheI3 (lead) powder. Mter stirring and mixing they are put into a 
kan kuo 14 (crucible).d Begin with a gentle fire and gradually increase its intensity. When 
calcination is over use the residue to make a kuei (casing). This is most useful for subliming 
(yang)15 calomel (fen shuang 16).e 

a This' suspended needle aludel' we have encountered before, in Vol. 4, pt. I, p. 275, where its 
name provided evidence of value from the mid + I I th century for the history of the magnetic compass. 
Presumably the significance of its figurative appellation here was that it was intended to stand bolt 
upright in the furnace. 

b Ch. I, p. 3a. c Ch. 2, p. Isa. 
d Also called khan kuO. 17 

e Lead and arsenic alloy readily, hardening the metal yet increasing its fluidity when molten. Hence 
the use of arsenic in spher:icallead shot. Cf. Gowland (9), p. 133. 
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In another example mentioned in the same treatisea a kuei was made from chhing yen! 
(blue salt; rock salt), pai yen2 (white salt) and the juice extracted from arrowroot. 
This recipe must originally have included a refractory clay. It is interesting in this 
connection that accounts of blast-furnaces in late medieval China generally mention 
'salt' as well as clay, lime and sand. The suggestion is elsewhere made that gypsum 
( calcium sulphate) was really meant in these cases, for among its traditional names are 

(a) 

J---- Lid 

(b) 

Openwork 
surround 

- \---+--- Firing hole 

Fig. 1388. 'Precious vase' (pao phing), probably of Thang date, in the Provincial Historical Museum, 
Thaiyuan, Shansi (orig. photo. 1964). Recovered from a tomb excavation at Lin-fei-chhang to the west of 
the city. As the cross-section line drawing (b) shows, it was probably used as a digester with gentle heat. 

yen chen3 (' salt's pillow') and yen ken4 (' salt's root '), both probably derived from 
stratigraphic relationships.b Gypsum is still used in the making of mortar and cement. 
Unless certain characters have dropped out of the text, the bald statement we have 
here may have been meant to deceive the uninitiated while being perfectly compre
hensible to those with alchemical training. Other examples of kuei are given in TT9IZ, 
an important Thang text. 

A very different type of reaction-vessel, if that is what it was, is constituted by the 
pao phing5 or 'precious vases', one example of which, cons~ed in the Provincial 

a Ch. 7, p. IIa. b Cf. Needham (30), and Vol. 3, pp. 673 ff. 
Iw!l 2S!I 3!1tt 4!i:tR 5~mr: 
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Fig. 1389. Bronze reaction-vessel (ling) with clamp handle mechanism to permit tight sealing (Anon. 
(106), plo 7). From the tomb of Liu Sheng (d. - I 13) at Man-chheng. Ht. 17·8 cms., diameter at 
opening 17·2 cms. Two of these vessels were found in the tomb. 

Historical Museum at Thaiyuan in Shansi, is illustrated in Fig. 1388. Of green and 
brown glazed pottery, it is considered Thang in date. As ·can be understood from the 
cross-section appended, the bottom part is a charcoal stove with firing openings and 
a solid ceiling, then above that a separable inverted hemisphere bears an egg-shaped 
reaction-vessel stoppered at the top by a bung in the form of a miniature pagoda. It 
seems unlikely that Taoist apparatus of this kind could have been employed for 
operations requiring any great degree of heat, but one could imagine it in use for the 
slow oxidation of mercury, or still better for the hua chhih I bath of strong vinegar 
(perhaps distilled or otherwise concentrated acetic acid) and saltpetre, in which various 
rather insoluble minerals could be dissolved by the dilute nitric acid (and perhaps also 
hydrochloric, if salt were present) formed. a 

Yet another type of bronze vessel was like a ting with legs, but provided with a fla~ 
cover which could be held down tight with clamp handle~. These pieces are rare, but 
two were found in the tomb of Liu Sheng,2 Prince Ching of Chung-shan3 (d. - 113), 
the same that provided the two complete jade-plate body-cases shown in Fig. 1332 

(Vo!. 5, pt. 2, PI. CDLII). We reproduce a photograph of one of these pressure 
vessels here (Fig. 1389).b 

a Cf. pp. 167ff. below. 
b Anon. (106), plo 7; Hsia Nai, Ku Yen-Wen et al. (I), pp. 8ff., 13ff. 
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(4) THE SEALED REACTION-VESSELS SHEN SHIH (ALUDEL, LIT. 

MAGICAL REACTION-CHAMBER) AND YAO FU (CHEMICAL PYX) 

Besides the more open crucible or bowl.like forms of reaction-vessel, whether with 
lids or not, many kinds of sealed containers (shen shih l ) were employed. These 
corresponded also in some degree, no doubt, to the aludels of Arabic-Western 
alchemy. In some forms, especially when they were made of metal, pressures con
siderably higher than atmospheric could be generated in them;a in other forms they 
were used for sublimation. Fig. 1390 taken from TT907 illustrates one of these 
reaction-chambers, as used in the Sung.b 

8in. 

3in. 

I 

Fig. 1390 Fig. 1391 

Fig. 1390. Reaction-chamber from the Chin Hua Chhung Pi Tan ehing Pi Chih (+ 1225). 

Fig. 1391. Reconstruction of the yao-fu 'bomb' from the Thai-Chhing Shih Pi Chi (Liang, + 6th 
century, or earlier). 

Another important closed vessel was the pyx or 'bomb', yao juZ (a vessel composed 
of two more or less hemispherical crucible-like bowls with flanges placed mouth to 
mouth). The following is an account of its construction taken from TT8i4, a text 
written probably in the Liang period ( + 6th century):c 

Method of making a yao ju: 
The'lower iron bowl (thieh jUJ) has a capacity of one peck (tou4), a diameter of 9 in. and a 

height of 3 in. At the base, which comes in contact with the fire, the thickness is 0·8 in., 
but around the four sides the thickness is 0'3 in. The upper and lower bowls are of equal 
thicknesses. The base is flattened. The flange all round is one and a half inches wide and 
0'3 in. thick; it is also flattened. The two handles at the side are three inches long and three 
and a half inches wide; they are situated above the flange. The upper bowl (i.e. the cover) is 
made of pottery (shao waS). It has a diameter of 0'4 in., a height of 8 in. and a thickness of 
0'3 in. The cover thus has a greater curvature (than the lower bowl). Its flange is also made 
flat. The yao ju is used for the preliminary treatment of the ingredients and hence its size. 
After the ingredients have become refined they should be transferred to a hsiao ju6 (small 
vessel), which measures zt inches across at the mouth and 6 inches in height. Apart from 

• This is certain because of the directions which often occur ill the texts to bind the parts of the 
apparatus together with iron wire. Examples of such directions are given on p. 40. 

b Ch. 2, p. 2a. c P. 14a, b. 
Ij1\I~ 2~~ J.~ 44 s~li: 6t],~ 
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this the shape and other dimensions (of the lower bowl) are the same as (those for theyaofu). 
For the cover the diameter is 6'2 inches and the height 6 inches. Apart from this the shape 
and other dimensions do not differ from those of the bigger vessel. 

A conjectural diagram of the yao tu is given in Fig. 1391. 
The dimensions of the yao tu were by no means standardised. For example different 

~lues are given in descriptions of the yao tu in the Yun Chi Chhi Chhien. a Another 
specification is to be found in Sun Ssu-Mo's Tan Ching Yao Chuehb of c. + 640, 
studied and reconstructed by Sivin.c In general the design is the same, but Sun's 
has thicker walls, a narrower lip, and a taller upper compartment. Its material is cast 
iron, as was probably most usual. 

Fig. 1392. A bronze tui, possibly used as a reaction-vessel, Chou period, c. - 6th century, from Chia
ko-chuang, near Thangshan in Hopei (National Institute of Archaeology, Peking, cf. Watson & 
~illetts (l), p. 8). Ht. 21'9 ems. 

The description of the yao tu suggests the use of close-fitting surfaces by the 
Chinese alchemists. Iron bowls with smooth lapped e8ges were produced early in 
China. Li Kao,1 a Thang prince (+ 752 to + 820), experimented with bowls and 

a E.g. ch. 68, p. 27a. TTI020. 
C (I), pp. 166-7. 

I~~ 

b P. 8a, b (only in the Tao Tsang version). 
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Fig. 1393. Bronze tui, usable as a reaction-vessel, Chou period, between -493 and -447, from the 
tomb of a Marquis of Tshai, near Shou-hsien in Anhui (National Institute of Archaeology, Peking, cf. 
Watson & Willetts (I), p. 8). Ht. 33 cms. 

plates fitting so well that no air could enter and displace liquids contained within them. 
Li Yuan1 used iron bowls ground very smooth at the edges. Similar experiments were 
carried out by J en Shih-Chun2 about + 780. The context of this was the search for 
accuracy in tuning musical instruments by filling sets of precisely fashioned vessels 
with different amounts of water. a But in due course a much more sinister development 
occurred when the first gunpowder bombs were made from these opposed hemispheres 
or 'coquilles' in the + 12th and + 13th centuries. The story is told elsewhere in this 
work.b 

These close-fitting bipartite vessels go back very much further than the yao fu of the 
medieval alchemists. Spherical or nearly spherical tripod pyxes of bronze from the 

a Vol. 4, pt. I, pp. 38, 192, 194. b Sect. 30 in Vol. 5, pt.!. 
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Fig. 1394. Stoppered aludel of silver, from the hoard of the son of Li Shou-Li, buried at Sian in + 756 
(Anon. (106), pI. 63 c). 

Chou and Han periods with removable enantiomorphic lids are quite common in -
museums (Figs. 1392, 1393).a Apart from other projecting ornaments or feet , they 
generally have ring handles on both parts, perhaps for lifting off the lid with chains, 
perhaps for binding the two halves tightly together. The ancient name for these 
vessels is tui I • They have mostly been dubbed' food vessels' by the archaeologists, 
but they seem curiously armoured for such a purpose. Imitations in pottery for 
tomb-goods are also common. 

Still another type of vessel which may belong to the category of yao fu are the little 
ovoid silver bottles with well-fitting stoppers standing about 4 or 5 ins. high (Fig. 1394).b 
At least three of these were found in the hoard excavated at Hsing-hua Fang2 in Sian 
which gave us the named and labelled specimens of chemicals already described in 
Vol. 5, pt. 2, p. 161, so they must date from the near neighbourhood of + 750. These 
metal bottles would withstand considerable pressure, especially if the stoppers were 
wired down, and Chinese archaeologists regard them as alchemical in purpose. 

a See, e.g. Anon. (11), pp. 27, 3 1,39,40, pIs. 9, 12,63; Anon. (17), p. 7, pt 6; O. Fischer (I), p. 3°3; 
Willetts (3), pp. 86, 89 and pt 18. 

b Anon. (106), pt 63c; Hsia Nai, Ku Yen-Wen et al. (I), pp. 3ff. 
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(5) STEAMING ApPARATUS, WATER-BATHS, COOLING JACKETS, 

CONDENSER TUBES AND TEMPERATURE STABILISERS 

At this point our exposition must commence in prehistoric times when alchemy and 
chemistry had not yet developed from the techniques of cooking. During neolithic 
times (before - 1500) the Chinese people invented a peculiar type of vessel, the lir, a 

in shape like a substantially built pottery jug, with or without handles but always 
having the bottom running smoothly into three hollow, bulbous legs, often strikingly 
resembling breasts. The purpose of this cooking-pot was presumably to bring the 
food into closer contact with the heat of the fire rather than to be able to cook three 

(b 

Fig. 1395 Fig. 1396 

Fig. 1395. Neolithic pottery vessels connected with the origins of chemical apparatus, all from the 
- 3rd millennium. 

a On the left, two types of li (from de Tizac, I). The form of the li gave it a large effective heating 
surface, and of course permitted the cooking of more than one foodstuff at a time, but it must have 
required great skill on the part of the potter. Moulds for the bulbous legs have survived. The shape was 
perpetuated in the later bronze tripod cauldrons or reaction-vessels (ting) , but their legs are usually 
solid, and as transitional types show, these arose by the collapse of the hollow ones. 

b On the right, a li surmounted by a pot with perforations in the bottom, as shown in the middle 
above (from Andersson, 6) . The combination of the two vessels was called a tseng, though the term 
could also be applied to the upper one alone, if separate. Later o~, the t\VO vessels were combined into 
one, having a grating between the two parts, generally removable . Vessels of this type were called hsien, 
and became much more preponderant when bronze replaced pottery. As we shall see later on (p. 97), the 
tseng, or perhaps rather the hsien, generated the characteristically Chinese types of distillation apparatus. 

Fig. 1396. Three-lobed spouted jug (li) of red pottery, from a neolithic site at Shih-chia-ho in Thien
men Hsien, Hupei, c. - 2000 (National Institute of Archaeology, Peking, cf. Watson & Willetts (I), 

p. 3) . Ht. 18·4 cms. 

a K855. The ancient pictograph has already been given in Vol. I, p. 81. 

I~ 
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Fig. 1397. A li vessel of grey pottery, in the style of the Hsiao-thun culture, excavated from neolithic 
levels at Erh-li-kang, near Chengchow in Honan, dating from the - 23rd to the - 20th century 
(National Institute of Archaeology, Peking, cf. Watson & Willetts (I), p. 5). An early stage in the 
solidification of the legs to give the ting form. Ht. 23 ems. 

different foods separately at the same time. Fig. 1'395a shows two characteristic li of 
pottery (after de Tizac, I); abundant specimens are preserved in museums all over the 
world. The shape continued into the Shang and Chou periods made in bronze instead 
of pottery. Sometimes the ves~el may have a fixed cover with a hole for filling and a 
spout for pouring out (Fig. 1396). There is reason for believing that the tripod 
cauldron' (ting) originated by the collapsing of the bulbous legs of the li (Figs. 1397, 
1398). ' 

As is well known, the typically Chinese method of making bread from cereals 
throughout the ages was steaming, not baking. And so the li generated a form of 
double ve~sel in which it was surmounted by a simple pot having holes in the botto~ 
through which the steam could mount to cook the dough. While we must not here go 
too far into the typology of these vessels, it should be said that they are distinguished 
by whether the top vessel is separable from the bottom one or not. a Steamers of the 
former type are known as tseng,! those of the latter type as hsienz or yen3 •b Again the 
early crude pottery forms were perpetuated in much more elegant bronze, and with 

a See e,g. Tzu Chhi (1) and Willetts (I), vo1. I, pp. 125ff., (3), pp. 85-6, 87-8. 
b K252. The ancient pictograph has already been given in Vol. I, p. 81. Hopkins (25), p. 475, gives 

other forms, with an ingenious explanation of the ancient scribal mistake by which the' tiger' radical 
came to be incorporated in the left-hand component of the character. 

I tm 2, J 'JtJi 
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free ring handles, during the Shang and Chou periods. In the pottery stage the tseng 
are much more common than the hsien; Andersson (6) in 1947 found upper vessels 
with perforated bottoms obviously intended for placing over li with flanged mouths 
(see Fig. 139Sb). Examples of these are to be seen today in Chinese museums; one for 
instance is in the Archaeological Laboratory of Academia Sinica at Sian. 

A Shang example of a bronze hsien from about - 1300 is seen in Fig. 1399, and an 
early Chou type in Fig. 14oo.a By the Warring States period the ornamentation 

Fig. 1398 Fig. 1399 

Fig. 1398. Tripod vessel (ting) of coarse dark grey pottery, from a neolithic site at Shih-chia-ho in 
Thien-men Hsien, Hupei (National Institute of Archaeology, Peking, cf. Watson & Willetts (I), p. 3). 
Its date may be as early as - 2000. Ht. 28 ·5 ems. 

Fig. 1399. Bronze hsien of the Shang period, c. - 1300 (Bushell (2), val. I, p . 67; cf. Cheng Te
Khun (9), vol. 2, plo 44a). 

becomes less florid and the vessel looks more and more like a piece of apparatus 
(cf. Fig. 1401). Whether the bottom of the upper vessel is perforated (like a colander) 
or whether there is a removable plate (when the whole vessel is in one piece) the 
grating takes a wide variety of forms, with round holes, slits, crosses, etc. in multi
farious patterns.b 

a The former from Bushell (2), vol. I, fig. 45; the latter from White (3), plo 65, following Mizuno 
Seiichi (J), plo 11, fig. 5. 

b A very good Warring States bronze example with radiating slots was on view in the Chhengtu 
Archaeological and H istorical Museum in the summer of 1972. 
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Fig. 1400 Fig. 1401 

Fig. 1400. Early Chou bronze hsien, c. - 1100, photographed to show the grating. Now in the Royal 
Ontario Museum, Toronto. Mizuno Seiichi (J), pI. 11, no. 5; White (3), p. 131, pI. 65. 

Fig. 1401. Bronze tseng, i.e. an apparatus of two separate vessels with a grating between them, and 
fitting well together. From a tomb of the - 4th or - 3rd century at Chao-ku near Hui-hsien in Honan 
(National Institute of Archaeology, Peking, cf. Watson& Willetts (I), p. 8). Ht. f)Q ems. 

One example of a bronze ting which might have been the bottom of a tseng, from 
about - 500 (in the Shantung Provincial Museum at Chinan), has a very well moulded 
water-seal rim round the top of the lower bulbous-legged vessel (Fig. 1402). This was 
probably an ancestral form of one that is still common in Chinese kitchens today, the 
chi tshai kuan l (colloquially phao tshai kuan2 ). A ~imple round vessel of red pottery is 
provided with an annular rim round its mouth which acts as a water-seal, supporting 
an outer domical cover under which there is an inner flat stopper which just covers the 
hole (Fig. 1403). This is used for making pickled vegetables. Chinese cabbage, carrots, 
celery, cucumber, turnips, peppers, etc. are first sun-dried, then cut up and allowed to 
turn pleasantly sour by natural fermentation in half-saturated salt solution. The 
quasi-anerob.ic conditions prevent the growth of moulds which otherwise give the 
mass a white frothy scum and a disagreeable taste and smell. a These annular troughs 

a We shall discuss traditional fermentation techniques at length in Sect. 40 (Vol. 6). 
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are of much cultural and evolutionary interest in connection with what we shall have 
to say presently about the ancient history of distillation, though that technique in 
China developed quite different apparatus. Indeed we shall show (p. 97) that the 
characteristic Chinese still form was derived from the tsing and the hsz'en surmounted 
by a bowl of cooling water and with a smaller receiver bowl placed on the grating. 
Though the annular trough went no further in China it generated on the other hand 
the characteristic Hellenistic still form at the Western end of the Old World. As for the 

Fig, 1402 Fig. 1403 

Fig. 1402. Bronze ting with well moulded water-seal rim, c. - 500, from Huang-hsien (in the Chinan 
Provincial Museum, Shantung; orig. drawing). 
Fig. 1403. Characteristic pickling pot in common use in China, usually in red pottery, with annular 
water-seal for maintaining almost anaerobic conditions (phao tshai kuan or chi tshai kuan; orig. drawing). 

developed phao tshai pot, it cannot be later than the + 3rd century, for the Nanking 
Museum has one taken from a tomb of the Western Chin dynasty (+265 to + 316). 

By the Chhin and Han there are plenty of literary references to the steamer vessels. 
For example, in the Chou LiI (Record of Institutions of the Chou Dynasty), a text of 
perhaps the - 4th, certainly of the - 2nd century, the tseng is mentioned together with 
its close relation the hsien steamer. a Many of these bronze vessels dating back to the 
Shang, Chou and Han periods still exist today in museums and private collections. 

Han funerary stoves of pottery or bronze frequently have a special hole in the top 
designed to take the lower vessel of a hsien or tseng resting upon a flange around its 
middle. One of these in the Archaeological Institute of Academia Sinica at Sian has a 
set of three top vessels, one with coarse holes for steaming, another with fine holes, and 

a Ch. 12, p. 7a; Biot's translation vo!. 2, p. 537. 

I }lij it. 
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)©(!) 
Top view End view 

... --- Removable 

Cross section 

Fig. 14°4. Tomb-model of stove and steamer from Chhangsha; Earlier Han period, - 2nd or - 1St 
century. These are very common in Han tombs, and usually of rough pottery or terra cotta . 

. -
Fig. 1405. Tomb-model of stove, and chimney with roof, from a Later Han grave at Chhangchow. The 
pot, which could be the lower part of a tsCng, is a miniatwe in bronze (Chiangsu Provincial Museum, 
Nanking; orig. drawing). 



32 33. ALCHEMY AND CHEMISTRY 

a third with no holes at all for water-bath heating. a Since these date from between the 
- 2nd and the + 2nd century they parallel the literary references of early times to the 
water-bath (the' bain-marie ') in the Mediterranean region.b Another example, in the 
Kansu Provincial Museum at Lanchow, has a slit-perforated steaming basin on three 
legs to fit into a larger basin on a stove, and above that again a smaller basin on three 
legs with a solid bottom for pure steam heating. The close connection between all 
these cooking utensils and the equipment of the alchemists' laboratory is obvious. 

Fig. 1406. Elaborately ornamented water-bath, with grate underneath, in bronze, of middle or late 
Chou date (c. - 6th century). No inscription. Supplement to the Catalogue of the Sumitomo Collection 
at Kyoto; Umehara Sueji (]), no. 245, pI. 6 and fig. 5, descr. pp. 5-6. 

a Other examples from the .- 1st century are illustrated in Anon. (11), pp. 100, 101, pI. 53. We give 
one as Fig. 1404. Cf. also the photograph in Graham (4) . In others again (Fig. 1405), a roofed chimney is 
prominent, as in a model of Han date exhibited in the Chiangsu Provincial Museum at Nanking. 

b This topic was the subject of a special paper by von Lippmann (19). In spite of the common name 
of the water-bath there are unfortunately no grounds for attributing the invention to the Alexandrian 
proto-chemist Mary the Jewess, who belongs to the + 1st century. As von Lippmann pointed out, the 
earliest Western mentions occur in the Hippocratic Corpus (De Morbis, III), c. - 350, and in the 
fragmentary book of Theophrastus on perfumes (v, 22), c. - 300; then in Cato (De Re Rustica, ch. 81), 
c. - 170, and many other writers. Oil-baths are mentioned by Galen (De Sanitate Tuenda, IV, 8), 
c. + 170. Ash-baths and sand-baths as well as water-baths were of course used by the Alexandrians . But 
drawings in MS. Marc. 299 which Berthelot (2), pp . 146-7 labelled as forms of the' bain-marie' seem 
much more like perforated stoves under the kerotakis. On the other hand, an enigmatic diagram (op. cit., 
p. 141) also from this MS., with no accompanying explanation in the text, has a cup on the right 
labelled pontos (7TOVTOS') , 'the sea', but it seems rather to be the receiver of a still, possibly? basin 
supported in a bath of cold water. Nevertheless this gave von Lippmann the clue for his alternative 
explanation that the name' bain-marie' derives from mare, the sea, and its Graeco-Egyptian goddess 
Isis-Cypris or Pelagia-Marina, the Aphrodite of the sailors. Subsequent confusions between this 
Marina, Miriam the sister of Moses, and the B.V.M., need not detain us. 
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A rather unusual but striking water-bath in bronze from the Chou period, some 
five hundred years before the Alexandrians, is illustrated in Fig. 1406. In the Sumitomo 
Collection at Kyoto,a it is rectangular in shape, with an elaborate fire-grate under
neath, and large enough to take quite a number of pots, flasks or other containers. 

There can be no doubt that the tsing and the hsien were of cardinal importance for 
the invention of distillation in its East Asian form. But the tsing found a fiercer use in 
metallurgy (especially non-ferrous) when it took the form of two superimposed 
crucibles, the upper one having a perforated bottom.b From the ingredients placed 
above, the molten metals descended below when the heating was sufficient, leaving the 
less fusible oxide scoriae and slag in the upper vessel.c The whole was known in 
Syriac as the bot-bar-bot (' the crucible and the son of the crucible ') a term which got 
into Latin as the unintelligible botus barbatus.d It was used for preparing alloys of 
copper, lead, iron, tin, arsenic, etc., some of which closely resembled silver.e More than 
a hint as to the origin of this apparatus is contained in the untitled + 9th to + 1 1 th
century Arabic-Syriac alchemical treatise translated by Berthelot & Duval, which says, 
'it will come down to form an ingot like Chinese iron '. This khiir·~iniwas probably not 
metallic zinc but rather the famous alloy paktong (pai thungl ), a mixture of copper, 
zinc and nickel which had been made in China for many centuries before it became 
known in the West.f What is probably one of the earliest references to it is in the 
Kuang Ya 2 dictionary by Chang 13 c. +230. Its appearance in the Arabic Jabirian 
corpus of the + 9th and + loth centuries is one of the pieces of evidence pointing to 
Chinese influence at that time. But this may have been exerted still earlier, as another, 
purely Syriac, treatise, also translated by Berthelot & Duval, dating from the + 7th to 
+ 9th centuries and closely related to the earlier Greek texts, speaks of taking 'two 
amphorae, one being pierced with holes'. 

The texts classify ting into two types-huo ting4 (heating reaction-vessel) and shui 
tings (cooling vessel). For huo ting heat was applied externally, sometimes all round, 
sometimes only underneath. This is in effect the ting already described. But the shui 
ting vessel was a condenser full of cold water for use in conjunction with a huo ting. 
According to its position, it brought about local cooling within or above the huo ting 
to facilitate sublimation and condensation; or it prevented the rise of the temperature 
of the reactants above boiling water and st!!am level. Fig. 1407, taken from TT908, 
a work perhaps of the Chin period (+256 to +420) but more probably of the late 
+ 9th century ,g indicates diagrammatically the position of the shui ting as a condenser 

a Supplementary Catalogue, Umehara (3), no. 245, pI. VI. 
b Thus the ancestor of the Gooch crucible. 
C The process was obviously a special case of destillatio per descensum, on which we shall have more 

to say presently (p. 55). 
d Berthelot & Duval (I), pp. 58, 149-50; Wiedemann (IS). 
e On aurifictive and argentifictive metallurgy in ancient and medieval China cf. our extended 

discussion, pt. 2, pp. 188ff. 
t On the history of cupro-nickel see pt. 2, pp. 225 ff. and on khiiTtfnl pp. 428 ff. below. 

III Ch. I, p. 25a. . 
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Condenser 

Fire 

Fig. 1407 Fig. 1408 

Fig. 1407. Diagram of furnace with condenser, from the Huml Tan Chau Hau ChiJ.eh, a Thang text of 
the + 9th century. The shui ting above, the fire (huo men) below, and the reaction-chamber in the 
middle, marked chin hung (gold and mercury). 
Fig. 1408. Stove and steamer-support, from Chin Hua Chhung Pi Tan Ching· ... , a Sungtext j .+ 1225. 
The picture shows only the bowl for the fuel, and the chimney, on tjJ.e top of which there are rings 
giving openings of different sizes to accommodate vessels, steamers or water-baths large or small. 

in one of the alchemical processes. The adjacent text gives no explanation. This 
arrangement brings us very near to the beginnings of distillation in its Chinese form. a 

TT907 describes the water-bath as used by Sung alchemists under the name 
huo phbzl (fire bowl), though this was simply a basin with a three-legged support 
containing charcoal or other fuel. Fig. 1408, copied from this text,b purports to show 
a fire-bowl together with what is called a tseng, though actually the stove and chimney 
only are shown, and the water-bath or steamer is left to the imagination. The text 
describes the apparatus as follows: 

Below (the steamer-chimney) is placed a huo phen (fire-bowl). Bricks are laid untiUevel as 
a support. On top (of the fire-bowl) is built a tseng (steamer-chimney) I ft. 5 in. high and 
I ft. 2 in. in diameter. Four openings are made in the middle facing north, south, east and 
west (tzu,2 WU,3 mao,4 YUS) and in communication with the mouth of the steamer-chimney 
at the top. These five openings enable fire to be emitted. (The walls) should be quite thick. 
The mouth for the steamer is circular, 5 inches in diameter. A piece oftile is cut into two and 

a In fact if it was a bowl of water continually renewed with cold supplies, the apparatus was indeed 
engaged in reflux distillation. It might even suggest the presence of a central catch~bowl or a catch-bowl 
with side-tube already at the early Chin date. This piece of evidence should be remembered when con
sidering the antiquity of the Chinese stilI type. 

b Ch. I, p. 4a. The picture shows at the top of the chimney a couple of rings giving optnings of 
different sizes so as to accommodate water-baths large or small-just the same de\'ice as we find in all 
chernicallaboratories today. 

':kit ,:::;- 3lf -gO s·~ 
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placed squarely on the heater, while a second piece with side measuring 1 ft. 2 in. is put over 
the top. (The apparatus) uses both water and fire. The tan tingl (reaction-vessel) is suspended 
at the centre (presumably in the steam). 

In the alchemical books of the Sung period very peculiar and complicated combi
nations of condensers and water-jackets are described. How the different parts of the 
apparatus were assembled for these more complicated experiments can be seen most 

conveniently from TT907. Here Pheng Ssu wrote:8 

Method of constructing the shen shih1. (magical reaction-chamber): 

Eight ounces of pure gold (lit. full-coloured gold) are cast into a hun-tun thai-yuan ho-tzu3 

(chaos womb-shaped closed vessel; reaction-chambet), which is shaped like an egg or a round 
ball. Then take another ounce of pure gold to make a tube (chhi kuan4) with a bore the size of 
the hole in a coin. The length of the tube should project beyond the reaction-chamber by 
about half an inch. (The capacity of) the reaction-chamber should be just sufficient for holding 
the tan phis (elixir embryo, i.e. the ingredients), b and should be neither too big nor too small. 
After the ingredients have been introduced the joints are sealed by means of chhih shih chih6 

(red bole clay) mixed with chin thu7 (earth) and vinegar and left to dry. 
Eight ounces of silver (pai chinS) are used to make a shui hai9 (funnel-shaped reservoir). 

The lower end is set on the opening of the ting (reaction-vessel) and goes down to a depth of 
about 2 in. When the two are found to fit, the lower end of the shui hai reservoir is connected 
to the gold tube (chhi kuan) so that water can flow (down into the latter). The joint is firmly 
sealed by means of chhih nilO (a lute or sealing mixture, possibly of red bole clay and mud) 
and left to dry before water is poured in. 
The wai tingll (outer vessel): 
This is made of pottery. Its capacity should be just sufficient for inserting the reaction
chamber and 2 lb. of silvel (pai chin12) and must be neither too spacious nor too narrow. If it 
is too large the space can be filled in, using yellow earth mixed with vinegar and left to dry. 
Then half a handful of silver is put in and adjusted until it is packed and level before the gold 
reaction-chamber is inserted. Silver is again put over the top until (the reaction-chamber) is 
covered up. A paper ring is put over the reaction-chamber to mark the position for the shui 
hai reservoir. After filling up (the ting) with silver, the silver shui hai reservoir is put in 
position through the hole as marked by the ring. (The ting) is then shaken up until every
thing is properly packed. The outside has to be tightly sealed before (the vessel) is suspended 
inside the combustion chamber. 

Fig. 1409, taken from this text,C illustrates the reaction-chamber (b) and the shui hai 
reservoir (a), and also how they were assembled inside the huo tint! (heating vessel, c). 
The description of the diagrams is rather similar to what we have just read. It says: 

Eight ounces of pure gold are cast into a hun-tun chi-tzu shen shih l4 (magical chaos egg
shaped reaction-chamber). Again one ounce of gold is used to make a water-tube (shui kuan 
tzu 15), the lower end of which is closed and does not allow water to pass through.d It is about 

a Ch. I, p. la. 

b On this very ancient appellation, which goes back, perhaps, to Babylonian antecedents, cf. pp. 293, 
296. 

c Ch. 2, p. 2a. 
d This is curiously evocative of the • cold-finger , still types in modem organic chemistry which we 

shall mention in connection with the principle of the Chinese still, pp. 100 ff. below. 
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Weighs 
j catty 

Silver 
shu£-hai reservoi r 

Reaction chamber 
made of gold 

Weighs either 
I catty or l catty 

Smeared evenlv 
with "six-and: 

onc" mud 

Sealed with a lute 

Reaction vessel 
made either of 
pottery or clay 

When fully 
assembled 

Fig. 1409. Water-cooled reaction-vessel from the Chin Hua Chhung Pi Tan Ching"" + 1225. The 
upper reservoir is prolonged into a blind finger below, so that the cold water can moderate the tern· 
perature of the reaction proceeding in the chamber. 

4- inches long and is inserted down to the base of the hun-tun ka l (closed chaos-vessel; 
reaction-chamber). The top end is attached to the shui kai reservoir, which is made of eight 
ounces of silver. The joints are all tightly sealed with (cMih skih) chih2 (red bole clay) and 
fan (-sMh)3 (alum) and allowed to dry. The portion (of the tube) inside the reaction~chamber 
is filled with water.a 

The text then describes the process that followed after the ingredients were 
introduced: 

The joints (of the reaction-chamber) are tightly sealed. It is then put into a pottery \'cssel 
(thu ting4) and the space inside filled with silver beads (yin chus) so that no gap is left. After 
the silver shui hai reservoir is set on top the outside is smeared (with a lute) to a thickness of 
a finger's width. After drying for half a day (the vessel) is suspended inside the combustion 
chamber. Fire is applied below and round all sides (of the vessel). At first 51bs of charcoal 
are used, and when more than half that amount is burnt another 51bs of charcoal are 
needed. These are to be added twice or thrice within the period of one day and night ... 

a P. 2.b. Some of these statements can be seen in the original captions of Fig. 1409. 

I~.~ '$ED 3~E 4±n 5~a 
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• (a) 
(c) 

(b) 
(d) 

Fig. 1410. Water-cooled reaction-vessel, from the same work (+ 1225). The central tube descending 
from the cooling reservoir is enlarged into a single bulb. (a) Cooling reservoir, (b) blind finger with bulb, 
(c) reaction-chamber, (d) full assembly. 

Another device of closely similar character is illustrated in the same text, a but while 
the former is called a chi-chi I apparatus (cf. p. 68), the latter is not. What is particularly 
noteworthy about these pieces of apparatus is the large vessel of water at the top of the 
system, for it corresponds closely with the position of the main condenser basin in 
the characteristic East Asian type of still.b 

The purpose of the reservoir (shui hai2) and the attached tubes (shui kutin3.4) must 
have been to exert a thermostatic control by ensuring the presence of water at boiling 
temperature isolated from the reactants. The insertion of a blind tube into the centre 
of the reaction-chamber meant that the reactants would be cooled centrally. We find 
many other approximations to constant-temperature technique in the same text. The 
first elaboration was to introduce a bulb in the central cooling columns, as in Fig. I4IO.c 

The next thing was to introduce two bulbs as shown in Fig. 141 I.d Still more compli
cated is the system given in the same chapter where the central tube connects the 
upper reservoir or condenser with a water space below built in to the side-walls of the 
reaction-chamber (Fig. I4IZ).e 

a Ch. 2, p. 18a. b Cf. p. 63 below. C Ch. 2, p. 16b. d Ch. 2, p. loa. 
e Pp. 5 band 6a. It is not quite clear from this and some of the following illustrations whether cross

sectional elevations are intended, so one cannot always be sure whether the coolers were tubes in the 
plane of the paper or all-round water-jackets with concentric walls. 

le!tiJlf 27kUq, 37kW 47k~ 
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• (a) 

Cb) (d) 

Fig. 14II. Water-cooled reaction-vessel, from the same work (+ 1225). The central tube has two 
bulbs flattened like radiator fins. (a) Cooling reservoir, (b) blind finger with two flattened bulbs, 
(c) reaction-vessel, (d) full assembly. 

(a) 

(c) 

Cb) 

Fig. 1412. Water-cooled reaction-vessel, from the same work (+ 122$). The central tube connects the 
cooling reservoir with a peripheral water-jacket in the wall of the reaction-chamber. (a) Cooling reservoir, 
(b) tube connecting with jacket, (c) reaction vessel, (d) full assembly. 
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Fig. 1413. Water-cooled reaction-vessel, from the same work (+ 1225). Here the peripheral water
jacket is provided with a filling tube at one side as well as the connection with the cooling reservoir 
through the central tube. The assembly can be understood in the light of the preceding drawings. 

Several other types of cooling system related to those already described and taking 
the form of veritable water-jackets are given in the same text and are shown in 
Figs. 1413 to 1417. One sees how the aim of Meng Hsii and his friends was to increase 
the cooling surface. It was evidently a prime concern of the + 13th-century alchemists 
to control the temperature of their reactants and prevent it from rising too high. By 
varying the extent of the water-jacketing they could choose a wide variety of tempera
tures for their reactions. Fig. 1413 shows a water-jacket with an upper filling tube at 
one side. a Fig. 1414 shows another version of the external water-jacket.b A double 
water-jacketed hood is seen in Fig. 1415 forming a more complicated type of con
denser.c Fig. 1416 shows a complete water-jacket.d Finally, in the san shui-kuan ' 
(triple water-tube) reaction vessel, water-cooling was applied externally by means of 
three meridional tubes.e This is shown in Fig. 1417. 

In this account we have followed an ascending order of apparent complexity natural 
a Ch. 2, pp. Bb, 9a. b Ch. 2, p. 7a. 
c Ch. 2, pp. llb, 12a. 
d Ch. 2, p. 13b. Or possibly two tubes connected at the bottom as well as the top. 
e Ch. 2, pp. 3 b, 4a. 

l=*~ 
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Fig. I4I4. Water-cooled reaction-vessel, from the same work (+ 1225). There is no central tube, and 
the cooling reservoir connects directly with the peripheral water-jacket at one point on its circumference 
above. 

to us with our hindsight knowledge of modern chemical apparatus. But in Meng Hsu's 
time ( + 1220) there was no thought of any such order. The pieces of apparatus just 
described were all used at appropriate stages in a long gold-elixir preparation consisting 
of nine' turns' (chuan l ) or chemical transformations, plus two preliminary processes, 
most of which employed each a different system of reservoir cooling with its tubes or 
jackets. The order of use of the apparatus is shown in the accompanying Table 116. a 

Exactly what was happening at each stage and what the end-product was will only be 
elucidated in the course of further research, which could be quite rewarding; all we 
can say at present is that gold and silver, lead, cinnabar, sulphur, mercury, vinegar, 
alums and the arsenic sulphides were all involved at one phase or another. It may also 
be relevant to add that there are numerous mentions of binding the parts of the 
apparatus together with iron wire (thieh hsien2), just as one used to do with modern 
pressure-tubing connections;b this must mean that considerable pressures were liable 
to be generated during the reactions. c 

The exact place of these extraordinary developments in the history of chemical 
apparatus technology as a whole, whether in relation to water-tube and fire-tube 
boilers,d or to heating and refrigerating and condensing coils in chemical industry, 

a A similar analysis of the text has been made by Yoshida Mitsukuni (7), pp. 252ff. 
b E.g. ch. 2, pp. 6b, Isb, 17a. III other books the same is found, as, for example, in TT9T2, ch. I, 

pp. 5b, 7b. 
e This is not without significance in connection with the earliest proto-gunpowder mixtures. on 

which see pt. 3, p. 159 above. d Cf. Needham (48), and (64), p. 153-

'pj •• ~ 
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Fig. 1415. Water-cooled reaction-vessel, from the same work (+ 1225). Cooling reservoir, central tube, 
and two water-jackets in the form of hoods, but no peripheral cold-water walls. 

remains to be determined in f}lture historical studies, but it would seem highly 
unlikely that they constituted a unique phenomenon without antecedents or later 
repercussions in the history of techniques. There is much room for thought in con
sidering what may have derived from these strange circulatory systems. 

One fairly clear descendant could be descried in the Japanese dakil temperature 
stabiliser used in the fermentation industry. As Shinoda Osamu (1) has shown, this 
takes the form of containers, now of pottery, formerly of wood, which are suspended 
in the saccharification vats and filled with water of a temperature appropriate to the 
season, cold in summer and hot in winter. Such a temperature stabilisation helps the 
moulds to break down the polysaccharides, and discourages the yeasts at this stage. a 

Again, later on (pp. 124, 127), when studying the limiting factors for the discovery of 

a At a visit to the Okura Sake Brewery in Kyoto in 1964 this technique was seen by us in operation. 
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Fig. 1416. Water-cooled reaction-vessel, from the same work (+ 1225). Cooling reservoir with complete 
water-jacket horseshoe-shaped in cross-section but continuing under the floor of the chamber. 

o 
Fig. 1417. Water-cooled reaction-vessel, from the same work (+ 1225). Cooling reservoir prolonged 

below into three meridional tubes passing around the chamber and meeting at the bottom. 
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Table I 16. Order of operations in the elixir preparation of the 
'Chin Hua Chhung Pi Tan Ching Pi Chih', ch. 2 (TT907) 

Ho Ping-
Yii & 

43 

Turn Needham(3), 
(chuan) Ch./page Apparatus used Fig. fig. 

- 1/4a stove, steamer-chimney and rings 1408 19 
for giving openings of different 
sizes. 

prelim. 2/1b,2a chi-chi I app. (cf. p. 68); cooling 1409 20 
process (a) reservoir and central tube. 

prelim. 2/3 b,4a ting chhi2 app. (a term also applied 1417 29 
process (b) to all the rest); cooling reservoir 

and three meridional tubes below 
meeting at the bottom. 

1 2/5b,6a cooling reservoir, central tube and 1412 24 
peripheral jacket below. 

2 2/7a cooling reservoir and peripheral 1414 26 
jacket below. 

3 2/8b,9a cooling reservoir, central tube and 1413 25 
jacket with additional filling tube 
at one side. 

4 2/10a cooling reservoir and central tube 14II 23 
with two bulbs shaped like radiator 
fins. 

5 2/IIb, I2a cooling reservoir and double water- 1415 27 
jacketed hood. 

6 2/13 b cooling reservoir and complete 1416 28 
water-jacket horseshoe-shaped in 
cross-section. 

7 2/14b,15 a cooling reservoir and central tube in 1448 49 
connection with some kind of sub-
limation or distillation apparatus 

8 2/16b 
(cf. p. 72). 

cooling reservoir and central tube 1410 
with one bulb. 22 

9 2/18a cooling reservoir and central tube; 140 9 21 
similar to prelim. process (a). 

ancillary 2/4a, b ambix and lop(lj for the descensory 1433 37 
process distillation of mercury 

alcohol in the West, we shall find that adequate cooling by water was probably the 
essential thing, and since there seem no antecedents for this among the chemists of 
Islam the Chinese still with its water-cooled head may have been influential. The 
oldest cooler in the West, however, seems to have been a serpentine side-tube rising 
through a barrel of cold water, and the question may therefore be posed whether this 
could have been stimulated (even as a matter of hearsay) by the tubes, bulbs, and 
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layers which had developed in China. The time when Meng Hsii was working was 
just half a century before that of Taddeo Alderotti (cf. pp. 92, 122) and the first 
indubitable condenser coil in the West. Figs. 1414, 1416, and eiipecially 1417. show 
apparatus which could conceivably have exerted some influence. Meng, to be sure, was 
active half a century later than the Salernitan Masters and the writer of the recipe in 
the Mappae Clavicula (cL p. 123), but what apparatus they used is not known, and the 
complexity of the devices described by Meng points to a longish previous develop
ment, going back to the Northern Sung (+ 11th century) if not indeed to the Thang. 
Moreover, the + 13th century was a time of intensified intercourse between East and 
West, marked not only by Marco Polo and other merchants, but also by the Franctscan 
friars in Mongolia and China;a nor do we lack outstanding examples of other west
ward transmissions in the + 12th century (cf. p. 403). 

These speculations are strengthened perhaps by the fact that the daki temperature 
stabiliser is described already in the text of the Fei Shan Chiu Chingl (Northern 
Mountain Wine Manual), written by Chu I-Chung2 in + III7, where it has the name 
of chui hun,3 or 'recovering the soul' (which otherwise was chilled and lost, or driven 
away by over-heating).b This was a whole century before Meng Hsii's descriptions, 
and half a century before the Masters of Salerno. 

Lastly, it is obvious that the principle of increase of surface which these devices 
embodied is constantly used in modern scientific apparatus. Fractionation-columns 
and scrubbing-towers come at once to mind.c As another instance Ratledge (1) 
recently described flasks with deep finger-like indentations designed to cool bacterial 
suspensions more effectively during the ultrasonic disruption of the cells, when 
immersed in brine at - 20 °C. 

(6) SUBLIMATION ApPARATUS 

The simplest form of vessel for this purpose was nothing but a pot inverted and 
suspended over a glowing fire. Substances were cast in small quantities on to the red 
charcoal or hot ashes, and the sublimate caught in the receiver above. This procedure 
is little mentioned in histories of chemical technology, but it was used a great deal 1 

even in the + 17th century by J. R. Glauber, though by then there was much refine
ment of superimposed receivers.d With this system he could make many things com
mercially including not only flowers of antimony but hydrochloric acid. If simplicity 
is an adequate criterion of age, the inverted pot must be considered very old, and it 
would be surprising if the alchemists in ancient China made no use of it. The next 
simplest thing was a pot with a removable lid placed on the first mouth up\\'ard, 
heating being applied locally at the bottom so as to allow for the condensation of the 
volatile substance on the under surface of the lid, whence it could be easily removed. 

The first Western description of the process of obtaining metallic mercury from 

a Cf. Vol. I, pp. 188 fr. and Needham (64), pp. 61, 201, 300. 

e Cf. Morton (1), pp. 7Sff., 91 fr. 

t :11: tl! llJ rm z * X !p 3 ll1l ~ 

b Ch. 2, p. nb. 
d See Greenaway (5). 
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cinnabar by the method of sublimation is generally attributed to Dioscorides (c. + 50), 
who said that cinnabar was heated on an iron saucer contained in a pot and covered by 
another pot. a Throughout history mercuric sulphide in the form of natural cinnabar 
was perhaps the single most important raw material used by the Chinese alchemists, 
its name (tan l ) being identical indeed with the very word for elixir itself. Although we 
do not know exactly when they first began converting cinnabar to mercury,b it must 
have been at least as early as the Warring States period, and the first textual mentions 
come from the beginning of the Former Han ( - 2nd century). The Shtn Nung Pen 

Fig. 1418 Fig. I4I9 

Fig. I418. A sublimatory vessel in the shape of a narrow-mouthed ting, from the Hsiu Lien Ta Tan 
Yao Chih (Sung). 

Fig. 1419. Traditional Thaiwanese sublimatories for camphor (Davidson). A, fireboxes; B, pans of 
water for the steam; C, containers for the wood chips piled on a grating; D, inverted jars to collect the 
sublimed crystals. 

1'shao Ching2 (Pharmacopoeia of the Heavenly Husbandman) states clearly that cinna
bar can be converted into mercury, taking it indeed as a matter of course,c Then the 
same statement is found in the Huai Nan Wan Pi ShuJ (Ten Thousand Infallible Arts 
of the Prince of Huai-Nan), first compiled about - 120 or very little later.d A variety of 
vessels, made of pottery or metal, and having removable lids, are illustrated in Chinese 
alchemical books. Fig. 1418 shows what is called a 'mercury vessel '-hung ting4- in 
1'1'905, a Sung book.e It was certainly used for sublimation.! The sublimate adhering 

a Mat. }\!led. v, 110; Gunther tr. p. 638. See Sherwood Taylor (4), p. 52; Forbes (9), p. 17. The 
method was mentioned by Agricola in + 1556 (Hoover & Hoover tr. p. 427). 

b We give a discussion of the history of mercury in China elsewhere (pt. 3, pp. 4 If.). 
C Mori Tateyuki's cd. (1845), p. 22; Miu Hsi-Yung's (+ 1625), ch. 3, p. I b. The text is also quoted 

by Liu Wen-Thai in Pen Tshao Phin Hui Ching Yao 5 (Essentials of the Pharmacopoeia classified 
according to Nature and Efficacity), + 1505, ch. I, p. I a, and by nearly all the other writers of pharma
ceutical natural histories. 

d TPYL, ch. 988, p. 6a; Yeh Te-Hui's reconstruction, no. 83. e Ch. 2, p. 3b. 
f Vermilion from mercury and sulphur (pt. 3, p. 74) is almost as old; cf. Gettens, Feller & Chase (I). 

1ft 
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Fig. 1420. Camphor sublimation with steam as carried out in Japan, from the Nihon Sankai Meibutsu 
Zue (+ li54). 

F'g 1421. Camphor still of Japanese type as used in Thaiwan (Davidson). The wood chips are steam
distilled, and the vapours pass o\'er into long shallow boxes fitted with partitions and co\'ered by a long 
trotlgh-like lid within which the cooling water is made to flow. The oil and the camphor both condense 
in the box recei\'er, but the oil floats below on the water from the steam while the camphor crystals 
gather on the sides and under-surface of the cooling trough. A, firebox; B, pan of water; C, the chip 
. ret.1ft'; D, cooling box; E, crystallisation box. 
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·to the cover-the yin kail-was collected at the end of the process by scraping with a 
feather. It would seem that theyaofu~ types of vessel (see p. 22 above) were commonly 
used for this operation. But in descriptions one may encounter almost any term 
applicable to an aludel-like vessel capable of being hermetically sealed, e.g. kuan3 

(cf. p. 58), and the phrase ku chi4 often occurs in connection with it (cf. pp. 5, 6,79)' 
Another sublimation widely practised in China for centuries, indeed on a com

mercial scale, at least since the times of Thao Hung-Ching and Sun Ssu-Mo, was that 
of the chlorides of mercury. a We were able to illustrate this in Fig. 1357, taken from a 
rare MS. of the Pen Tshao Phin Hui Ching Yao (+ 1505) with pictures in colour,b 
which shows the age-old pharmaceutical preparation of calomel. 

One substance early obtained by sublimation was camphor, an indigenous aromatic 
of great antiquity in Chinese culture. C We have not found any drawings in traditional 
style of the apparatus used, but in 1903 Davidson (1) gave a sketch of the traditional 
Chinese sublimatory stoves then working in Thaiwan (Formosa). This is reproduced 
in Fig. 1419. The chips of camphor-tree wood were renewed twice daily, and the 
camphor was carried upwards in the steam to condense like snow in the inverted 
earthenware jars above, whence it was collected by hand every ten days. This was very 
like the procedure (Fig. 1420) which the Jesuit F. X. d'Entrecolles had describedd in 
+ 1736. Davidson also studied a composite process of sublimation and distillation 
which produced not only solid camphor crystals but also camphor oil floating on the 
condensed water. He gave an interesting drawing of a 'Japanese' still, in use on the 
island in his. time, for the preparation of both the solid and the liquid products 
(Fig. 1421).e Steam generated below a perforated plate on which the chips are piled 
extracts the aromatic substances from them and fills the space above, then passing 
out through a long bamboo tube from the top of the' retort' reaches a long shallow box 
fitted with partitions and covered by a trough-like lid within which cooling water is 
made to flow. The oil and the camphor crystals condense in the box, the oil floating on 
the aqueous phase, the camphor crystals gathering mainly on the sides and under the 
top of the box. 

Bryant (I), writing in 1925, described a similar sublimation-distillation apparatus 
used in Chiangsi, Kuangtung and Hainan (Fig. 1422).f This arrangement differs from 

a On this important chemical discovery see Vol. 5. pt. 3. pp. I23ff. above. 
b This was on sale in the market at Hongkong in 1959. and we owe our knowledge of it to Dr S. D. 

Sturton. who kindly supplied some photographs. The same illustration. from another MS. copy. has 
been reproduced by Bertuccioli (2). 

C This we discuss elsewhere (pt. 2. pp. 135 If.) in relation to liturgy and alchemy. The typical Chinese 
camphor was 'chang camphor', from Cinnamomum Camphora. Later, other camphors were imported, 
and some other camphor-producing species acclimatised. A glimpse of the camphor industry in late Ming 
times is found in Femao Mendes Pinto (I), p. 118, (ch. 30, sect. 3). He was in China about + 1543 and 
his book was first printed in + 1614. 

d (2), pp. 232 ff. The only difference was that the chips were then first submitted to extraction with 
boiling water, and the cooled aqueous mass piled in layers with earth before subliming. This purification 
process was still in use in 1867 (Julien & Champion (I). p. 229). 

e His elaborate chapter on the Thaiwan camphor industry is well worth reading. Cf. Schelenz (2), 
fig. 119. An earlier description (1895) was given by Grassmann (I). 

f A brief recent account of camphor sublimation-distillation among the Thai people of the Hsi-shuang
bana autonomous region in Yunnan has been given by Alley (9). 

'SUi: •• ~ Jam 41iSliJlf 
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Fig. 1422. Traditional sublimation-distillation apparatus for camphor used in South China (Bryant; 
photo. Brisker). 

D oor for 
removIng 
spent chips 

Fire 

Cover fo r opening 
when loadi.ng in th e 
camphor- wood chips 

. Oi l 

Fig. 1423. Diagram to illustrate the operation of this apparatus. On the left, the (retort' with grating 
separating the wood chips from the source of steam; on the right, a succession of chambers each like 
a Mongolian still (cf. p. 62) with a cooling reservoir above, acting as a receiver into which the side-tube 
delivers. The camphor oil floats on the condensed water below, the camphor itself sublimes as crystals 
round the bottoms of the coolers and on the sides of the chambers. 

that shown in the previous illustration because the condensing box and trough is 
replaced by a series of three tubs forming a continuation of the bamboo side-tube 
and each capped by a 'Mongolian 'a water-basin still-head cooler.b This description 

a The terms (Mongol' and (Chinese' as applied to stills are explained in the course of the following 
pages. 

b Sublimation technique just like this is current in modern organic chemistry, e.g. for anthracene, 
when a flask with circulating cold water is suspended above a perforated plate over a beaker (Robinson & 
Deakers (I); Morton (I), fig . 116, p. 215). See inset diagram on p. 49. The crystals accumulate on 
the lower surface of the flask. 



33. CHEMICAL TECHNIQUE 49 

will be understood from Fig. 1423 but better appreciated from p. 62 below, whence 
it will be seen that this camphor apparatus is likely to be much older than the trough
and-box system. The ingenuity of both lies in the fact that they solved the problem of 
handling vapour liable to deposit a solid which could clog 
narrow condenser tubes and develop a dangerous pres
'sure in the' still'. The train of tubs attached here to each 
side-tube is reminiscent of the trains of three to six 
mercury-condensing aludels at the famous works of 
Almaden in Spain. Since the Arabic world once stretched 
from Cadiz to Canton there might even be a genetic con
nection. Bryant also gave details of a complicated process 
for purifying the commercially valuable camphor oil 
(containing more than twenty important compounds 
such as pinene, limonene, cineol and terpineol) nd ob
taining considerable amounts of solid camphor (up to 
40 %) from what had been regarded as the waste material 

-==~ 

of the method. In this further operation, said to be of Japanese origin, the oil is placed 
in simple pot stills connected to long coiled brass condenser tubes cooled by flowing 
water. The various fractions coming out of this are carefully examined, filtered, re
distilled, etc. Such an apparatus seems to be of essentially modern type with a Western 
background (cf. p. 93 below). 

Sublimation of camphor was also carried out in India, Southeast Asia, and by the 
Arabs. The + 9th-century text of al-Kindi, translated and discussed by Garbers (I), 
though mainly devoted to distillation, contains several recipes for the purification of 
camphor by sublimation. Garbers gives redrawings of some of the original illustrll-tions. a 

If we are right in our interpretation, one of the most interesting of all ancient pieces 
of Chinese chemical apparatus was used for sublimation. During the second world war 
(in 1943) the Institute of Cultural Studies of the University of Nanking (then located 
at Chhengtu in Szechuan) exhibited a remarkable bronze self-named from its inscrip
tion as a 'rainbow vessel' (hung tengl).b We reproduce it in Fig. 1424.c Above a round 
tripod vessel in the form of a flattened sphere there is a cylindrical compartment with 
sliding walls capped by a hemispherical dome. Two tubes of ample lumen arise one 
on each side from the lower vessel and join at the top at the crown of the dome. The 
upper halves of the tubes and the dome are removable, after which the central 
cylinder, which has no direct communication with the bottom, can be lifted off by the 
side handle. The inscription says Yen Ong Chu thung hung ting i chil, 2 i.e. 'One rainbow 

a (I), pp. 11)-21, 95. 
b Normally the word for rainbow (hung3) has the 'insect' radical (KII7Z}i, and the lexicographers' 

meanings for kungt are the iron bearing of a chariot-hub or an ornament worn by women at their belts. 
But the present context is unique. Similarly tengS is the word later used for a stirrup, not a lamp or 
vessel. 

C By the kindness of Dr Li Hsiao-Yuan. It was President Hsiang Hsien-Chiao who identified it as a 
piece of chemical apparatus, thinking it might have been one of the instruments obscurely referred to 
in the Huai Nan Tzu book. 

3t;J: 'm 
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Fig. 1424. Bronze (rainbow teng' of Later Han date (+ 1St or + 2nd century) (photo. Nanking Univer
sity Museum, 1943). A tripod ling below is connected by two side-tubes of ample lumen to the top of 
a cylindrical space with sliding walls situated on top of the (boil~' below but having no connection 
with it. Probably apparatus of this type was used for subliming volatile substances such as camphor. 

f 
'Q 
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a 
Fig. 1425. Cross-section of another example of this apparatus, found at Chhangsha and dating from 

the Early Han period, c. - 1St century (Anon. (11), p. 1 15, fig. 94). 
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vessel belonging to Old Master Yen'. The object, which was found in a tomb at 
Chhangsha in Hunan, is considered to be of Hou Han date ( + 1st or + 2nd century). 

More recently, further excavations at Chhangsha have brought to light another 
example (see Fig. 14.25), in dimensions closely similar to the former (e.g. height about 
34 cm.), but in date somewhat earlier (- 1st century).a It has no inscription. The 
authors of the report regarded the object as some kind of lamp, but this is hard to 
believe since no space exists from which light could be irradiated. We much prefer the 
view that substances to be volatilised were placed in the lower part of the vessel, so 
that on heating the vapour would ascend through the tubes and condense in the upper 
compartment, perhaps with the assistance of a sponge or cold wet rags outside. The 
fact that according to the writers of the report some waxy material was found in the 
upper compartment when the vessel was excavated must surely suggest that volatile 
organic substances had been treated in it. 

Other examples were illustrated long ago in archaeological works. The Sung 
imperial collection possessed one, with an inscription saying: Wang shih thung hung 
chu tingl (Mr Wang's bronze rainbow lamp heater), but we do not know the date of 
it.b Two others were in the Chhing imperial collection, as we see in the Hsi Chhing Ku 
Chien2. (Catalogue of Ancient Mirrors (and Bronzes of the Imperial Collection in the 
Library of) Western Serenity), compiled by Liang Shih-Cheng.3 One occurs in the 
original work ( + I75I),C the other in the second supplement ( + I793).d The latter had 
lost its central cylindrical walls. The editors called the first a teng,4 but this one a 
ting,S i.e. a hot-plate. e 

There has been some argument among philologists about ting and teng; the question 
at issue being the identification of one of the pictographs on the Shang orac1e-bones
a semi-circular amphisbaema or two-headed dragon. Takada Tadasuke believed that 
it meant hung ting, the • rainbow heater' or sublimatory vessel itself (afterwards 
shortened to ting alone), but Hopkins (26) preferred to see in it the word for ~ 
rainbow as such;t and on this view he could make sense of certain bone 
inscriptions otherwise difficult to translate. While it would certainly be interesting if 
our sublimatory design were as old as the - 2nd millennium there is as yet no 
archaeological evidence in support of that, and it is more likely that the rainbow vessel 
with its over-arching side-tubes got its quite appropriate name in Warring States or 
Early Han times.g 

a Anon. (11). p. 115. 
b Hsiian-Ho Po Ku Thu Lu6 (+ I I I 1 to + 1125), ch. 18, p. 41 a. On the stormy career of the curator 

who made this catalogue, Wang Fu,' cf. Vol. 4. pt. 2, p. 500. 
c Ch. 30, p. 27a. d Ch. 13, pp. 33b, 34a. 
e This was one of the most ancient meanings of the word, which later on came to signify an ingot 

(cf. pt. 2, pp. 67-8, pt. 3, p. 102) and eventually an anchor (cf. Vol. 4, pt. 3, p. 657). 
f Cf. Vol. 3. p. 473, where we gave a cut of the ancient graph. 
, Figurines of serpent-like creatures arching their backs with a human head at each end are not 

uncommon in archaeological collections; the Royal Ontario Museum at Toronto has one dating from 
the Wei dynasty made of grey pottery and painted white, light green and red (Fig. 1426). Doubtless they 
personified the rainbow. 

4m 
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Fig. 1426. Figurine of an amphisbaena or two-headed serpent, probably personifying the rainbow 
and representing a visible rain-bringing dragon, generally beneficent (photo. Royal Ontario Museum, 
Toronto). Of grey pottery, painted white, light green and red, in stripes; date Wei. Such representations, 
not uncommon, throw light on the naming of the apparatus with its double over-arching side-tubes. t 

Fig. 1427. Rainbow teng with only one side-tube, Sung in date, but the bronze inlaid in Chhin or 
Han style (photo. British Museum, 1960). 
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Fig. I428. Modern still for the purification of mercury in high vacuum, lined with glass and porcelain 
to prevent contact with the metal (photo. Multhauf, I96I, Smithsonian Museum, Washington). Al
though the heating chamber is above and the receiver below, the design with double side-tubes per
petuates the ancient Chinese sublimatory system. 

Two further variations of vessels of this type are now known. In one, from another 
tomb at Chhangsha, described by Kao Chih-Hsi (1), the boiler below is in the form of 
an ox; the walls of the upper chamber or receiver have been lost, but there are two 
tubes rising up as continuations of the backward-curving horns.a An inscription says: 
'Made for the Imperial Temple (chhih miao I ) by the Chief Intendant of the Four 
Ceremonials', and accompanying objects were dated as from Chhangsha 'in the first 
year'. This cannot be further identified but is considered to have been some time during 
the Former Han period ( - 2nd or - 1st century). The other vessel, different in having 
only one rising tube, is in the British Museum; it is the latest of all, dating from the 
Sung period, but its bronze is inlaid in Chhin and Han style, and it has gilded feet in 
the shape of bears after the Han fashion (Fig. 1427). The general ornamentation. is 

a Kao's own interpretation does not commend itself to us; he suggested that the lost enclosing walls 
were to protect a lamp flame from draught, and that the tubes were to convey its smoke down into the 
interior, thus keeping the room clean. 
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Fig. 1429. Single-tube rainbow teng in the form of a serving-maid holding a lamp, from the tomb of 
Liu Sheng, Prince Ching of Chung-shan, d. - I 13 (photo. Hsinhua Thung-hsun Shih, 197 I). 

much more elaborate than that of the ancient examples, but like some of them it has 
lost the walls of the central chamber.a 

This last object was catalogued by the curators as a 'perfume still', b and that raises 
the interesting problem of what they were all used for. In personal correspondence 
Dr R. P. Multhauf has discussed with us the possible uses of the apparatus. First he 
brought to our attention a modern still for purifying mercury (made about 1925) 
which has a strange structural resemblance to the ancient' rainbow teng' (Fig. 1428), 
only in reverse, the electrically heated chamber being above and the receiver for the 
distillate below.c It is a vacuum still, lined with glass and porcelain, so mercury and 
metal do not come in contact. Cinnabar mixed with fue!" (and possibly with metal 
filings or lime to release the mercury better) could of course have been heated in the 
lower chamber of the rainbow vessels, but the likelihood of attack on the bronze walls 
by the mercuric vapour with the formation of amalgam, d seems to all of us to suggest 
that this was not their use. Multhauf inclined to the view that they were used in some 
distillation process, perhaps of essential oils in connection with drug and perfume 
preparations. But even more attractive is the possibility that they were sublimatories 
for some substance which would condense in crystals on the inside surface of the dome 

a We know now that the design with one rising tube only was also current in the Han, for an example 
of this, with its sliding side-walls complete was found in the tomb of Tou Wan alongside that of Liu 
SMng at Manchheng (- 113). A photograph is reproduced in Watson (5), no. 165, p. 107; Capon & 
McQuitty (I), p. 17. b Anon. (94), no. 237. 

C This morphological identity with physiological or functional inversion reminds one of the parallel 
case of the 'water-powered reciprocator' and the steam-engine (Vol. 4, pt. 2, p. 387, also Needham (64), 
p. 200). d Apart from the obvious danger of clogging the tubes in any sublimation process. 
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and upper parts of the walls kept cool by a wet sponge. It may therefore be suggested 
that the purification of camphor by sublimation is the clue to the problem.a 

Before leaving the subject of these interesting pieces of apparatus a word should be 
said about a remarkable 'lamp' of gilt bronze excavated in China in 1968 and since 
then depicted in several exhibitions.b It shows a serving-maid holding up an object 
which closely resembles the' rainbow teng' in several ways, the cylindrical central 
compartment with place for a sliding door, the hemispherical dome, and one side-tube 
of ample lumen, disguised as the maid's right arm and sleeve, entering into its crown 
(Fig. !4.29).c This object is precisely datable, for it was found in the tomb of Liu 
Sheng,I Prince Ching of Chung-shan,l who died in - II3.d The words chhang hsin,3 
inscribed on the maid's left sleeve, indicate that the apparatus was part of the dowry 
given by the Empress Dowager Tou (imperial concubine of Han Wen Ti) to her 
grand-niece Tou Wan4 (wife of Liu Sheng), and came from the Chhang-Hsin Palace, 
royal residence of empresses. Could the designation 'lamp' perhaps be wrong? Might 
it not be an ornamental one-tube rainbow ting? 

(7) DISTILLATION AND EXTRACTION ApPARATUS 

(i) Destillatio per descensum 

We have spoken above of the sublimation of mercury formed in a closed space from its 
sulphide, cinnabar. The other ancient and early medieval method of preparing it was 
known as destillatio per descensum. A number of flask-shaped pots were filled with 
cinnabar ore, plugged loosely with moss, and inverted over a second series of pots 
buried in the earth. Under the influence of strong heat from above, the mercury 
liberated by oxidation dropped down into the lower receivers while the sulphur 
dioxide escaped through the porous plugs and walls of the' retorts'. We do not know 
when this process was first used in Europe.e However, it clearly appears in TT884, 
a text of the Thang period. Writing about +690, Chhen Shao-Wei says:! 

a The inscription just given points cather clearly to a connection with temple incense. On this see 
pt. 2, pp. IJ4 ff. 

b We saw it first in Hongkong in Sept. 1971, and are much indebted to Mr Li Tsung-Ying for the 
photograph here reproduced. It was soon afterwards published in Hsia Nai (6). The tomb of Liu SMng 
and Tou Wan, at ManchMng in Hopei, contained rich finds including certain objects previously 
unknown in Chinese archaeology. Cf. Anon. (106), pI. I. 

e The 'lantern' and the head of the maid of honour holding it can be taken apart. 
d He had thus been a contemporary of Liu An, Prince of Huai-nan. 
e It must surely have some connection with the age-old winning of tar and pyroligneous acid from the 

kilns of charcoal-burners. ]n the form of the bot-bar-bot CP. 33 above) it is in al-RAzl (+9th century). 
It is seen again in the apparatus called kOllhi-yantra and adhaspatana-yantra described in the Rasaratna
samucchaya, and it figures also in Geber, both works being of + 1300 or a little before. For the former 
see Ray (I), 2nd ed., fig. Joa ii and p. 172; fig. Job ii and p. 189. For the latter see Darmstlldter tl), 
pp. SO-I, IIS and pI. IX, from Summa Perjectionis, ch. 48 and Liber Fornacum, ch. S. Conrad of 
Megenburg in the + 14th century describes the use of descensory distillation for the preparation of 
juniper oil. On the whole subject see Schelenz (2), pp. 14,29, and fig. S. Could it not be that the perfora
tion of the middle septum of Chhen Shao-Wei's bamboo was done in direct analogy from the ancient 
steamer vessels CP. 27 above)? 

f P. Ib, tr. auct. The passage is also quoted in YCCC, ch. 68, p. 9a, from a tractate with the title 
(probably abbreviated) Chiu Huan Chin Tan. S 

'm§ '*~~~ J.~ .wm s~~*ff 
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From I catty (16 ozs.) of kuang ming sha l (a high-grade cinnabar) 14 ozs. of mercury can 
be extracted.a The method is to make a tube from a stem of young bamboo so that it has 
three septa in all. Pellet-sized perforations are made (in the uppermost septum), and small 
holes about the size of the thick end of a chopstick in the middle ont, to enable the mercury 
to flow downwards. First two layers of waxed paper are placed over the middle septum. 
Then the finely ground cinnabar is introduced into the (upper sedion of the) tube.b The 
whole is next wrapped round with hempen cloth and steamed for one day before being 
plastered over with yellow clay to a thickness of about 3 ins. It is buded underground so that 
its upper end comes level with the surface. The tube must be tightly sealed all round to 
prevent leakage. Firewood is then piled on top and burnt for one day and one night until the 
heat has thoroughly penetrated the upper section (of the tube). Mercury will flow into the 
lower section without any loss. 

SllUi fill;: 

Ash 

--

Hg 

Fire 

Ash j 
Ingredients --

\Xlatcr - --

Ash --+--0-- o 

Fig. 1430 Fig. 14:P 
Fig. 1430. Bamboo tube for descensory distillation of mercury, from Ta- Tung Lien Chen Pao Cking, , . 
(Thang). 
Fig. 143 I. Stove arranged for descensory distillation; drawings from the Kan Chhi Shih-liu Chuan 
Chin Tan, a Sung work. 

A very similar method appears in TT902, most probably a Sung text.C A conjectural 

diagram of the apparatus is seen in Fig. LBo. 
This bamboo method is so evidently ancient and rustic that it invites a reconsidera

tion of the antiquity of the knowledge and applications of mercury in China,d 

a Note the quantitative figures, not at all uncommon in medieval Chin~se texts on alchemy and 
chemical technology; cf. pp. 30off. and the discussion in Sivin (z). The theoretical value is 13'8. 

b Presumably the uppermost septum was replaced as a lid, its holes permitting the entry of air and 
the escape of SO •. 

e We should like to draw particular attention to this ingenious use of the ever-helpfulbamhoo in 
technology (cf. Vol. 4, pt. 2, pp. 61 fT.). We shall refer again shortly (p. 164) to the value of bamboo 
tubing for the Chinese alchemists and chemical technologists. As.a natural tube its availability doubtless 
led to the widespread and characteristic employment of the sighting-tube in Chinese astronomY (VG}. J, 
p. 352), and it was also responsible for the first' barrel-guns' in the shape of 'fire-lances' which 
developed in the Wu Tai and Sung periods (see Sect. 30 in Vol. $, pt. I). 

d See Vol. S, pt. 3, pp. 4ff. 

1J\::!l.JJ~ 
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especially in amalgamation gilding and silvering. a All the evidence we have presented 
in previous volumes points to the beginning of this art about the - 4th century, the 
late Chou period and the time of Tsou Yen; concrete chemical-archaeological results 
now available support this. Lins & Oddy (I), applying emission spectrography to 
gilded metal objects of known date in the British Museum, have found mercury traces 
on Chinese belt-hooks and ornaments from the - 3rd century onwards, but none on 
Greek and Roman articles before the + znd.b Andersson has reported amalgamation 
gilding on a bronze as early as the Shang period in date, c but this has not yet been 
chemically confirmed. Amalgamation silvering on mirrors may be accepted fairly 
safely for the Chhin and early Han, however.d It seems that at present other culture
areas do not compete; Sassanian Persia starts only in the + 3rd. Thus the simple 
bamboo descensory still, so pure and primitive, may be a kind of relict witness of the 
capabilities of China's early chemical craftsmen.e 

In TT904, another Sung text,c we find an illustration of a luI (stove) with a three
legged support, and a second diagram to show how fire was conserved in the apparatus, 
presumably to produce a low but uniform and sustained heat. The same set of 
drawings, reproduced in Fig. 1431, also includes the diagram of a shui ting, 2 which in 
this case was probably a receiver partly filled with water. The text explains:g 

The 1u l (stove) is made of earth or baked clay, hollow inside, and measures 2 ft. 2 in. high 
and I ft. 2 in. in diameter. There are two openings near the top and three openings near the 
base. The shui ting: (water-receiver) is made of porcelain with a capacity of about 3 pints, 
and the mouth fits exactly that of the reaction-vessel. Whenever the shui ting (water-receiver) 
is used it should be filled to 6!IOth or 7!IOth of its capacity with boiling water. The ash 
inside the combustion chamber is obtained from burnt paper. 

All this is clearly another method of destillatio per descensum. Incidentally it may also 
give further evidence of the close-fitting surfaces or flanges which we referred to 
above.h 

In TT91Z, a text which may be of + 808, we find another illustration I showing the 
method ofyang huo3 (conserving the fire); cf. Fig. 1432. Here the reaction-chamber is 

a See Vol. 4, pt. I, p. 91; Vol. 5, pt. 2, pp. 62, 67, 206, 232-3, 243-4, 246-9, 274ff.; Vol. 5, pt. 3, 
pp. 123, 207. 

b They therefore throw a little doubt on the passages from Pliny and Vitruvius which we accepted in 
Vol. 5, pt. 2, p. 248. 

c (8), p. 37. 
d Here Lins & Oddy were right, but for the wrong reason. They cited the Khao Kung Chi chapter 

of the Chou Li (ch. 1 I, p. 20b, probably of the - 2nd century), which they knew from a quotation in the 
text of the Thien Kung Khai Wu (ch. 8, p. 4b, + 1637), translated by Sun & Sun, p. 165, but they did 
not notice where the quotation ended. In fact there is nothing about mercury gilding or silvering in the 
Chou Li here (cf. Biot's tr. (I), vol. 2, pp. 491 ff.). But another work of similar date, the Hooi Nan Tzu 
(c. - 120), has a passage (ch. 19, p. 7b) which has always been interpreted as referring to amalgamation 
silvering (cf. Morgan's tr. (I), p. 231). Tinning, however, cannot be excluded; cf. Vol. 5, pt. 2, pp. 232-3. 
It would be extremely interesting to apply the technique of Lins & Oddy to the numerous Chou and 
Han mirrors available in museums. 

e On the history of the winning of gold and silver by amalgamation see Teich (3). The question of 
evidence for the use of the process in the Roman Empire, or in the Hellenistic proto-chemical Corpus, 
or in ancient China, needs a good deal more study. 

f P. 2a, b. g Tr. auct. h P. 24. I Ch. I, p. lob. 

'!II 27kJrn ~31* 
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Ashes Ashes 

Fire Sealed 
with elute 

Fig. 1432 Fig. 1433 

Fig. 1432. Furnace arranged for descensory distillati()n, from the Chhien Hung Chia King . .. of + 808 
(Thang). 
Fig. 1433. 'Pomegranate' fiask (an ambix) used in descensory distiIlation, from Chin Hua Chhung Pi 
Tan Ching Pi Chih of + 1225 (Sung). 

surrounded on all sides, except the base, by fire and ashes, while the bottom is in 
contact with a buried receiver containing water. 

In TT907, the Sung text so often quoted here, we can see a further examples of 
destillatio per descensum closely similar to the classical description in Agricola.b It 
shows a diagram of a tzhu shih-liu kuan l (pomegranate-shaped porcelain vessel); see 
Fig. 1433. This was simply a porcelain flask (in fact an ambix, all-P") with a porous 
plug, used for converting cinnabar to mercury by downward distillation. The flask 
containing cinnabar was inverted over a kan kuo tzuZ (' crucible '), analogous to the 
[opas (Aoml,), which contained some vinegar. The joint was made air-tight using a lute 
(equivalent to the peios, 1M'),\6,). c Fire was then applied above. The mercury formed 
passed through the porous plug and fell into the crucible.d 

To end our discussion of destensory distillation we may give two further examples 
from the Sung period. First, in the Pen Tshao Thu Ching3 of + Io6z the. following 
passed the keen scrutiny of Su Sung's editorial eye:e 

Take a jar made at Yang-chheng4 and fill it with cinnabar mixed with small pieces of hard 
charcoal. Cover the mouth of the jar with a piece of iron sheet that has been perforated with 
small holes. Hold the iron sheet in position by fixing a length of iron wire around the jar. 

a Ch. 2, p. 4a, b. b Hoover & Hoover tr., pp. 4z6ff. 
C For the background of the Greek terms see Sherwood Taylor (5), p. 188. They were equally 

applicable to the Dioscoridean sublimation process. 
d The whole apparatus was called a wei-chi' (cf. p. 68). 
e Tr. auct., from the quotation given in Pen Tshao Phin Hili Ching Yac, ch. 3. (p. 155). This seems 

a better text than that in PTKM. ch. 9, (p. 56) or in CLPT. ch. 4. (p. 107. I), though the latter adds an 
illustration (Fig. 1434). 
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Then invert the jar and place it over another similar jar containing water in such a way that 
the two come into contact mouth to mouth. Apply a lute composed of salt, clay and pig's 
hair all over the upper jar, and especially round the rim where the two jars meet. After the 
lute has dried bury the lower jar in the ground so that the rim appears about an inch above 
the earth. Then build a stove surrounding the upper jar so that fire can be applied all about 
it to heat the contents. Let four openings be made, one on each side of the stove, to supply 
air for the burning. After heating for two hours the mercury will trickle down into the 
lower jar. 

Fig. 1434. Mercury distillation per descensum depicted in the Chhlg Lei Pin Tshao of + I:Z49 (Sung), 
ch. 4, p. 14b. The text on the right describes various uses of edible salt. 

Secondly, we have an account in Ling Wai Tai Tal (Information on What is Beyond 
the Passes), a book on the products and practices of the southern provinces and the 
South Seas by Chou Chhii-Feiz in + 1178. He says:a 

The people of Yung( -chou)3 (in Kuangsi) turn cinnabar into mercury as follows. Iron is 
used to make an upper and a lower bowl-like vessel (/u4). The upper vessel holds the cinnabar, 
which is separated (from the lower one) by an iron plate with small perforations. The lower 
vessel contains water and is buried in the ground. The two are joined mouth to mouth and 
sealed together just at ground level. A strong fire is then applied. On being heated the 
cinnabar changes into vapour, and on coming into contact with water it condenses, descending 
thus in the form of (liquid) mercury. 

• Ch. 7, p. II a, b, tr. auC't. Very likely the apposed iron bowls were fianged (cf. p. 24 above). 

'.~Ht~ zJ;1J~~~ l~ffl 4~ 



60 33. ALCHEMY AND CHEMISTRY 

Thus by this time it had become customary to make both vessels of iron. A still later 
description seems to imply the same thing, i.e. that of Hu Yen l in his Tan Yao Pi 
Chiiehz (Confidential Oral Instructions on Elixirs and Drugs), a pharmaceutical and 
chemical work ascribable to the Yuan or the early Ming.a 

(ii) The distillation of sea-water 

Perhaps the oldest thoughts of ascending distillation arose in connection with the 
question of obtaining fresh water from sea-water. This was a subject much discussed 
through many centuries.b Thales of Miletus in the - 6th century recorded his belief 
that fresh water resulted from the filtration of sea-water through the earth, and the 
same view was among those mooted by Aristotle. In the Meteoroiogica he notes that 
when the vapour from salt water condenses it does not give salt water again. c The 
idea, expressed for example by Hippocrates, that liquids including sea-water could 
be made sweet by boiling, d may have arisen from some misunderstanding of a 
primitive distillation. Aristotle also believed that a closed wax bottle left in the sea 
would be found to contain fresh water,e and this idea of the efficiency of filtration 
through wax persisted down even to the late + 18th century, though many times 
experimentally disproved. 

We are brought nearer to ideas of true distillation by the observation of Pliny in the 
+ 1st century that fleeces spread out round a ship became moist with evaporated 
water, and that fresh water might be wrung out of them.f St Basil on his travels 
in the + 4th century reported that sailors boiled sea-water in a vessel over a fire, 
suspending sponges above to catch the condensingvapour.g The method long endured, 
discussed by Abu al-Qasim al-Zahrawi (Abulcasis) in the + 10th century, and 
illustrated by Conrad Gesner in + 1555 (Fig. 1435).h 

The first description of sea-water distillation seems to be due to Alexander of 
Aphrodisias in the + 3rd century, in his commentary on Aristotle's Meteorologica.i 
He writes of' condensing and collecting the vapour in appropriate covers'. The + 10th
century Persian physician Abu Man!?ur al-Harawi indicated distillation as a method 
for water desalinisation,j and in the + 14th century John of Gaddesden wrote in his 
Rosa Anglica of four available methods: filtration of sea-water through earth, boiling 
and condensation of the vapour on linen, distillation with alembics, and filtration 

a Quoted in PTKM, ch. 9. (p. 56). One would like to know more about this work and its author. An 
account of the industrial production of mercury by descensory distillation as traditionally practis:ed at 
Ise in Japan will be found in Yoshida Mitsukuni (7), p. 251. 

b A good account is given by Nebbia & Nebbia-Menozzi (1). 
c 3S8b IS, Lee tr., p. 157. d Airs, Waters and Places, 8. 
e 358b 34, 3590, Lee tr., p. 159. f Hist. Not., XXXI, 70 . 

g Homilies, IV. This is repeated elsewhere, as by Olympiodorus, the commentator of Aristotle, in the 
+ 6th century. 

h In the Thesaurus Euonymus Philiatr;; Forbes (9), fig. 48; Underwood (I), fig. 29; Schelenz (2).fi8. 6. 
1 314a 3; Venice ed. of + 1527, p. 97. Cf. DUring (1), p. 45. 
j See Sarton (I), vo!. I, p. 678. Further references Will be found in Nebbia & Nebbia-Menozzi (I), 

P·135· 
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Fig. 1435. Condensing the distillate from sea-water in a suspended fleece, an ancient method illustrated 
by Conrad Gesner in his Thesaurus Euonymus Philiatri (+ 1555); from the English edition of + 1559. He 
had it, he says, from Aba al-Qilsim al-ZahrawI (d. c. + 1013), the great Moorish medical encyclopaedist. 

through a wax vessel. a Two hundred years later the Spanish physician Andres Laguna 
listed the same four methods.b During the + 16th, + 17th and + 18th centuries many 
descriptions of stills for the production of fresh from sea-water on board ship or in 
states of siege were written. One difficulty often remarked upon was the unpleasant 
bitter taste of the distillate. Attempts to overcome this, sometimes successful, were 
made by adding to the sea-water ingredients (perhaps of an alkaline nature) the com
position of which was often kept secret. Step hen Hales in + 1739 described a fractional 
distillation, finding that only the first fractions coming over really tasted good. He 
therefore advised drinking only a part of the water. 

So far we have not encountered any descriptions of the desalinisation of sea-water 
by distillation in the Chinese literature, but very possibly it was done during the great 
voyages of the fleets of Cheng Ho during the + 15th centuryC if not at other times. 
Paradoxically nevertheless the old technique of the fleeces and sponges may have been 
relevant to the development of the characteristically Chinese and Mongol types of still, 
as will shortly appear. 

While on the subject of distilled water, it is worth mentioning, perhaps, that this 
universal desideratum of every modern laboratory bench has appeared in most of the 
Chinese pharmaceutical natural histories since the beginning of the + 8th century. 

a Sarton (I), vol. 3, pp. 880ft'. 
c VoJ. 4. pt. ~. pp. 487ft'. 

b Dubler (I), vol. 3, p. 514. 
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First introduced in the Pen Tshao Shih I of + 725, it occupies a modest place in the 
Pen Tshao Kang Mu,a where it is recommended for use in various children's diseases. 
It hides under the name of tseng chhi shui,' water condensed in the upper parts of 
culinary steamers, but it was recognised long ago by Geerts.b Of course the chemical 
significance of using pure water in laboratory reactions and experiments was not 
understood until the period of modern chemistry. 

(iii) East Asian types of still 

The process of distillation today is unambiguously called chlng liu.1. But in traditional 
usaget here was no one word for it, since cheng3, 4 alone meant also' to steam', as in 
cooking, and the name of the apparatus, tsengS,C so often used for a still, could also 
mean any kind of' steamer' (cf. p. 26 above). The difficulties which this vagueness can 
create for the study of the history of the chemical arts will make themselves sufficiently 
apparent later on (pp. 179 ff.), but fortunately there are ways of getting round them. 

7'-:h-¥-+---NI--- Cooling vessel 

Catch bowl --t"+-------\- 1-----,.;... Hood 

Fig. J436. The' Mongolian' still (after Hommel). The condensing surface is convex and the distillate 
drops centrally into a receiver within the still body; there is no side-tube. The shelf is of course perforated. 
The appellation originated ethnologically, but the assumption is natural that this was the most primitive 
and ancient of the East Asian types. 

We must now describe the two most characteristic types of East Asian stills as 
found in traditional use down to the present day. The simplest form, known as the 

a Ch. 7 (p. 54). b (I), no. 33, p. 155. 
C The lexicographers give ching or ching as a special alternative pronunciation of this word when it 

is used for a distillation apparatus, but we have not felt sufficiently sure of the general validity of this 
usage to adopt it here. 

I~~~ .~. )~ .~ s~ 
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Fig. 1437. The' Chinese' still (after Hommel). The principle is the same as that in the previous diagram, 
but the receiver is provided with a side-tube which draws off the distillate into a cool, or cooled, vessel 
outside the still body. 

I. Pewter cooling reservoir. 
2. Pewter catch-bowl and side-tube, suspended by cords. 
3. Cast-iron bowl forming the bottom of the still and containing the mash to be distilled. 
4. Inverted funnel of pewter to guide the cold water to the bottom of the cooling reservoir. 
s. Wooden reservoir of cold water, a shallow tub. 
6. Fire and grate. 
7. Wooden frame to support the tub. 
S. Wooden barrel-work forming the side of the still. 
9. Tube-like ring of sewn cloth filled with sand and serving as a gasket. 

10. Overflow pipe for heated water. 
I I. Wooden pipe with wooden stopper for letting cold water flow down into the cooling reservoir 

or condenser at the still-head. 
Again the appellation originated ethnologically, but this type must surely be regarded as the more 
developed, and hence the later, of the two. 
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Mongol still, is seen in Fig. 1436, taken from Hommel (1). The vapours from a boiling 
liquid in a pan (fu I

) below are condensed on the under surface of a similar pan of 
cold water placed above, and caught in a bowl resting on a shelf in the middle of the 
space formed by a wooden cylindrical barrel-like wall (thung 2). Such stills are used for 
preparing the spirit distilled from fermented mare's milk. The more developed form 

Fig. 1438. Alcohol still at Tung-cheng in Anhui (photo. Hommel), showing the external appearance 
of a traditional Chinese distillation apparatus. The overflow pipe for the warmed water is on the far 
side of the still, but the bamboo gutter into which it discharges can be seen on the right. On the left 
is the pewter side-tube for the distillate, prolonged by a wooden pipe which is suspended in position 
by a cord. 

Fig. 1439. Pewter cooling reservoir or condenser vessel of a traditional Iiquor still, photographed upside 
down, at Lin-chiang in Chiangsi (Hommel). Two handles project, one on each side; that on the left is 
hollow and serves as an overflow pipe for conveying away the warmed water. 

(Fig. 1437), known throughout China and used for making vodka-like spirits from 
fermented glutinous rice, kao-liang, millet or other cereals, is essentially the same 
except that the pewter catch-bowl is provided with a side-tube (lau tau3) forming 
something like an old-fashioned' churchwarden' clay tobacco pipe, and conveying 
away the distillate through the wooden wall into a receiver. A wooden pipe (mu 
thung4) may guide the distillate into a pottery vessel standing in a small tub of cold 
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Fig. 1440. Pewter catch-bowl and side-tube of a traditional liquor still, photographed upside down, 
at Lin-chiang in Chiangsi (Hommel). 

Fig. 1441. Traditional Chinese liquor still at Chia-chia-chuang Commune, Shansi (orig. photo. 1964). 
The side-tube delivering pai- kan-erh spirits from kao-liang grain is pointing towards the camera, and 
the distillery worker is holding another catch-bowl and side-tube with one hand while stirring the 
cooling water reservoir with the other. 

water. This we shall refer to as the Chinese still. Both types are of course seated on a 
stove (tsao!). Fig. 1438 shows a Chinese still photographed near Tung-cheng in Anhui 
province; the delivery tube is seen on the left, and an overflow pipe from the water
cooler, assuring a constant level of cooling water, is seen on the right. a Fig. 1439 from 
Lin-chiang in Chiangsi province shows the condenser vessel upside down, with its 
two handles, one of which is hollow and serves as the overflow pipe. Fig. 1440 from 
the same place shows the catch-bowl and side-tube upside down. A more recent 

a On the m atter of overflow pipes to secure constant-level conditions in reservoirs, see Vol. 3, 
pp. 316ff., 324, for the great importance of this development in China with regard to water-clock 
(clepsydra) technology. 

1ft 
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photograph of a still and a spare catch-bowl held by one of the workers (Fig. 1441) 
was taken at the Chia-chia-chuang Commune near Thaiyuan in Shansi in 1964. It was 
producing pai-kan-erlz spirits (cf. p. 142) of 55% alcohol content from kao-lianggrain. 

Hepresentations of these stills in literature appear to be rare. The only Chinese-
illustration of a Chinese still which we have found is contained in the Nung 

HSlieh Tsuan Yao l (Essentials of Agricultural Technology) written as late as 1900 by 
Fu TSl:ng-Hsiang 2 but rather traditional in character. a We reproduce this in Fig. 1442. 
Here it is shown in connection with the making of the essential oil of peppermint 
(er p. 117). It is unfortunate that ch. 17 of the famous Thz'en Kung Khaz' Wu 3 (Exploita
tlOn of the Works of Nature) written by Sung Ying-Hsing4 in + 1637, which deals with 
wine-making, does not include a picture of a Chinese-type still. 

"' -
Fig. 1+42 Fig. 1+43 

hI::, 1+42. Traditional still from the .'\·ulIg Hsiich Tsuall }'ao (T901) by Fu Tscng-Hsiang; one of the 
l':llC Chinese-style illustrations of the apparatus. The dotted lines \\'hich show the side-tube within the 
"ldl \'od,' are in the original. The drawing occurs in connection \\ith the distillation of the essential oils 
of pt'npermint, klclllha arvellSis and other species. The text below describes the parts; the catch-bowl 
and ·;:de-tube being called [011-1011. 

hg. '+43. A wine, distilling sccne from the frescoes at the ca\,e-temples of \\'an-fo-hsia (Yu-lin-khu) 
m F:msll, dating from the Hsi-Hsia period (+ 1°32 to + 1227). Copy-painting by Tuan \\·cn-Chieh. If 
Ilh'C( IS no side-tube in the original, the still must bc of the lVlongolian type. 

,'h. 2, p. 31b. 
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Apart from the drawings in the alchemical books in the Tao Tsang,r which we shall 
study presently, 'we know of no other medieval Chinese literary representations of 
stills. But it is to be hoped that further studies of the frescoes depicting daily life on the 
walls of temples and cave-temples in various parts of China may bring to light some 
paintings of distilling apparatus. We can here offer but one (Fig. I443), a scene of 
wine-making from the frescoes of the cave-temples at Wan-fo-hsiaz (Yii-lin-khu3), in 
Kansu province. a This dates from the Hsi-Hsia4 period (+ I032 to + I227). We 
suspect that a closer study of the painting 'would show a side-tube leading to the 
cooling bucket on the right; if not, it is a painting of a Mongol rather than a Chinese 
still and has a catch-bowl set centrally. 

Fig. I..f44. A late + 18th-century coloured MS. drawing of a Chinese wine still (Victoria and Albert 
Museum). Side-tube on the left, filling-tube with bung on the right. 

Pictures of what are presumably Chinese stills drawn by Europeans, or in European 
style by Chinese, during the past two hundred years, are not uncommon. Usually one 
sees only the side-tube and the large bowl of cooling water at the top of the apparatus. 
Fig. 1444 shows a late + 18th-century coloured MS. drawing in the Victoria and 
Albert Museumb which was undoubtedly the original for the coloured print embodied 
in the book of G. H. Mason (1800). c The vessels on the left bear the characters 
chlzang lis d (ordinary spirits for formal occasions). e 

a From the booklet of reproductions issued by the Tunhuang Research Institute in 1957, ed. Tuan 
Wen-Chieh (1). 

l> Print Room II-2o; no. 31, D 83-1898. C (I), pI. ){.xiv. 
d This /i properly means a sacrificial vessel. 
" A small picture in exactly the same iconographic tradition, but cruder, will be found (in the English 

edition but not in either of the Chinese editions) of Li Chhiao-Phing (I), p. 1(1). Such representations, 
with varying degrees of artistry, are quite common; e.g. Gray (I), vol. 2, p. I..fO (Fig. 1445). No sources 

'illli'X 2~ffll~ '!mtnn 4G§S[ s~~ 
5-2 
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Fig. 1445. Traditional-style drawing of a Chinese liquor distillery, from Gray (r878). 

We have not made any great search to establish the customary alcohol-content of 
distilled Chinese spirits, but Deniel in Vietnam found as much as 54 %,a while Li 
Chhiao-Phing gives 65 % as a usual figure for North China kao-Hang spirit.b About 
alcohol and its history we shall have a good deal more to say later on (pp. 121 fr.). 

(iv) The stills of the Chinese alchemists 

We are now in a position to examine the distillation apparatus described and figured 
in the medieval Chinese alchemical texts. In general we have two widely-mentioned 
forms of equipment, the wei-chi lu l (imperfect accomplishment stove) and the clu~-chi 
lu2 (perfect accomplishment stove).c Fig. 1446 (a) and (b) are taken from TT893, 
a work of the + 12th century.d Unfortunately, the text, as it has come down to us, 
does not describe the function of these two complicated pieces of apparatus.· According 
to Tshao Yuan-Yii (1), Li Chhiao-Phing (1) and Huang Tzu-Chhing (I), however, in 
the wei-chi lu (a) the ingredients were contained in A, cold water was contained in B, 
and the left-hand object C served as an inlet for water and also as an outlet for steam. 
The upper section where they think fire was applied has indeed a perforated top. 
Heating would thus have occurred around A while the space surrounding B was fined 
with ashes. These interpretations were those of the three modern authors and do not 
arise directly from anything in the accompanying text, while no explanation for the 
right-hand object was forthcoming from either. The nature of an operation carried on 
in this way would thus remain extremely puzzling. On the other hand, the second 
apparatus, the chi-chi lu (b), occasions little uncertainty. In the chi-chi lu the ingredients 
were contained in B and cold water in A, while fire, they think (we believe rightly), was 
are ever stated. The fact that the side-tube generally comes off at what may seem a very low POSitiO!l is 
not inconsistent with the Chinese still pattern, as witness Fig. 1437. 

a (I), p. 86. This figure is about that for ordinary brandy, whisky and rum. The wines wbich he 
analysed gave very variable results, and it is not clear whether all of them were in fact distilled. Some 
had only about 20 % alcohol, equivalent to the' fortified' wines of Europe. . 

b (1), p. 208. This would approach vodka in alcohol-content. Useful information on the strengths of 
wines and spirits in general can be found in U re (I), voL I, p. 59, and in the book of rubereau~Gayon & 
Peynard (I). 

C We shall return in a moment to the significance of these strange names. 
d P.9a. 
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(a) Wei chi lu (b) Chi chi lu 

(c) Chinese Still (d) Mongol Still 

Fig. 1446. East Asian stills (a. b) from the Tan Fang Hsil Chih of + 116J (Sung). Below (c. d) re-drawn 
in interpreted form (see text). 

applied underneath B. All these forms of apparatus were sealed by using a lute or 
sealing-compound. 

Although it might seem strange to do a great deal of heating from above, there can 
be no doubt from a general survey of these texts that the Thang and Sung alchemists 
did practise alternate heating from above and below, thus inverting (as they believed 
they had to do) the positions of Yin and Yang in their apparatus. They might even be 
told to alternate the procedure each day for two months. a The two arrangements 
certainly derived from the ancient techniques of descensory distillation on the one 
hand, and of sublimation to a cold surface (later, distillation) on the other. It may at the 
outset be admitted that not every procedure carried out by the medieval Chinese 
alchemists will necessarily make sense in modern terms when all the results are in, 
because many of their ideas and presuppositions were not the same as those legiti
mated by modern science; but nevertheless it is our duty in the meantime to interpret 
them as reasonably as possible. By a kind of extension from WiIliam of Ockham one 

a Cf. TT907, p. ISh and pp. 74. 283 below. 
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should always assume science until proto-science is inescapably proven. We have to 
allow also for some distortion and misunderstanding in the transmission of the 
illustrations, and some corruptions in the texts. We may also be able to descry, 
through the apparatus depicted by the alchemists, techniques perhaps more practical 
used by the brewers, food industry workers, pharmacists and physicians contem
porary with them. Their designs, in a word, did not come out of the blue. 

From the explanation of Tshao, Li and Huang it is difficult to see what purpose was 
served by the vessel shown so dearly on the right-hand side of Fig. 1446 (a). Itmust surely 
have been the receiver of a still. Moreover, the unexplained slanting lines on the right 
which at first light look like a tapering tube are plausibly to be interpreted as a stream 
of water poured on to the receiver to cool it. a One of the Indian pictures referred to 
below (p. 104) has exactly this.b Our Chinese diagram may well have become distorted 
by draughtsmen who did not quite understand what they wen': drawing or copying. 
On the other hand the 'inlet' C may have been drawn projecting outwards and the 
horizontal tube shown as continuous with the body of the still not so much for the 
purpose of' deceiving the experts' (as practised by the Greek metallurgical artisans), 
but to ' discourage the layman'. To quote from the preface of TT894 (a text of + 806);C 

Whereupon I realised that the sages do not desire their subtle and efficacious methods to be 
understood by the common people who happen to come across them by chance. They have 
intentionally made their processes involved so that the wise would diligently pursue them, 
while the average person would leave them alone and indeed scorn them. 

Alternatively, again, the catch-bowl and side-tube was hung up outside and in front 
of the still when the draughtsman uncomprehendingly drew it. If our guess is correct 
then, we obtain immediately the two types of East Asian stilI, as shown in the two 
conjectural diagrams in Fig. 1446 (c) and (d). A would then be the water-condenser 
vessel in both cases and B would be the body of the still. The chi-chi tu would then be 
in effect the Mongol still, with a simple catch-bowl at the centre, while the wei-chi lu 
would be the more developed type or Chinese still in which the distillate is conducted 
away from the catch-bowl by a side-tube.d 

To understand these names better it is necessary to turn to our discussion of the 
I Chiug (Book of Changes) in Vol. 2. There it will be seen that Chi-Chi and Wei-Chi. 
are the last two of all the kua {the hexagrams),e bringing up the rear like St Sylvester 
in the calendar of the Western Church, and not without some ·of the associations that 
tend to gather round his name. Chi-Chi signifies consummation or perfect order, 

a Another possibility which has been suggested is that they represent a feather such as was used by 
the alchemists for collecting sublimates from the surfaces on which they had condensed. This seems 
much less convincing. 

b The tiryakpalalla yalltra (Ray (I), 2nd ed., fig. 30e i, and p. 190). 
c Tr. auct. 
d The only other conceivable possibility which has occurred to us for the interpretation of Fig. 1#6(0) 

is that the central part could be a two-armed dephlegmator vessel like that in Fig. 1473(a), with the still 
itself invisibly on the left and the final receiver shown on the right. But this is negatived by many thingf, 
the absence of any other reference to such a device in China, and the stated presence of fire within the 
stove-like container. 

e See Table 14 at Vol. 2, p. 320, as also, for the relations with alchemy, p. 331. 
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completion, equalisation and successful accomplishment, but in a figure full of sym
bolism it cedes the final place to Wei-Chi, the kua which signifies disorder capable of 
consummation, order, equalisation and perfection, the position, in fact, when all has 
not yet quite been successfully accomplished. Why then should the 'Mongol' still 
have been called a chi-chi lu? Perhaps because it formed a unitary and perfect whole, 
like the philosophers' egg,a the distillate condensing at the very heart of the system. 
When the catch-bowl was provided with a side-tube (as in the' Chinese' still), chemical 
efficiency was assuredly multiplied, but the pattern lost its symmetrical perfection, the 
distillate being conveyed away to a receiver outside the microcosmos. Perhaps the 
name we£-chi lu thus betrays a certain disapproval on the part of the Taoist muta
tionists and symbolists, even though their alchemical colleagues were not thereby 
deterred from accepting a radical technical improvement. But it would be premature 
to accept this interpretation, and one must leave open the possibility of some alterna
tive connection, not so far clear, with the relative positions of the heat source and the 
cooling system. Certainly in TT907 one of the systems with upper cooling, where the 
fire must clearly have been applied below, was called a chi-chi (see pp. 37, 43 and 
Fig. 1409), while the simple apparatus for descensory distillation (see p. 58 and 
Fig. 1433) was called a wei-chi.b It remains to be seen whether these terms were 
invariably used in this way or not; they certainly do not always appear where (on this 
view) they might be expected. c In any case, whatever the explanation of the names may 
be, the drawings with the long side-tubes do, we believe, betray the existence of the 
Chinese still at the time when the texts were written. 

In another book (TT895), we find a further diagram of what seems to be a wei-chi lu, 
reproduced in Fig. 1447(a).d This work is ascribed to the +4th century (Chin), the 
time of Ko Hung and Zosimus, though presumably it must be somewhat later.e The 
name we£-chi lu does not actually appear in the text, and we use it only by analogy. 
Now if we reconstruct this drawing on the assumption that the Chinese still was what 
was being depicted, we get Fig. 1447(b) showing the side-tube in place. Thus one 
might suppose (as in the case of Fig. 1446) that the churchwarden-pipe-like bowl and 
side-tube had been hung up in front of the apparatus before the artist drew it, no 
doubt in the elaboratory of some Taoist temple. Unfortunately no help whatever is 

a Cf. Cheppard (2, 7), and pp. I7 fr. above. Actual egg-shells were sometimes used as containers or 
reaction-vessels by the Chinese alchemists (cf. pp. 292 fr.). 

b Perhaps it was considered more high and philosophical to make things go up rather than per
suading them to flow down. 

C The Chi-Chi and Wei-Chi hexagrams will be encountered again in our presentation of the theory of 
physiological alchemy (Vol. 5, pt. 5 below) where they play an important part. One feels also that there 
must have been some connection between the alternation of the positions of water and fire (Yin and 
Yang), above and below, in these physical apparatuses, and the principle of inversion (tien tao) so 
fundamental in physiological alchemy (see pt. 5). 

d P. I b. On the fire-water theory the name would imply that the heating should be from above, but 
the apparatus is then quite incomprehensible. . 

e There might be philological justification for considering it of the Liu Chhao period or at least 
Thang, rather than Sung or Yuan. Further study of the text could perhaps date it more closely by 
internal evidence. The question is of much importance because of the obscurity which veils the historical 
origins of the Chinese still (cf. pp. 78--9, I55), and the strong probability arising from textual evidence 
that alcohol was being regularly distilled from the + 7th century onwards (cf. p. I62). 
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(a) :b) 

Fig. 1447. Another Chinese apparatus (a) from Chih-Chhuan Chcn-Jcn Chiao CMng Shu, ascribed to the 
Chin period (+ 3rd or + 4th century), but more probablY Thang (+ 8th or + 9th). Redrawn in (b) 
interpreted as a still of ' Chinese' type. 

forthcoming from the accompanying text, which is concerned only with generalities 
and poetical cover-names for certain substances and processes. 

Yet another example occurs in TT907, a text definitely of the Sung ( + 13th cent.), 
the very same from which we drew above so many examples of cooling-' coils' and 
water-jackets. Here we find two diagrams, reproduced in Fig. 1448(a) and (b).a They 
look like wei-chi lu and chi-chi lu respectively, though these names are not used in text 
or captions; and they represent the apparatus to be used in Turn 7 of the elixir 
preparation (cf. Table 116 above). Together they constitute perhaps the hardest nut to 
crack in the study of medieval Chinese alchemical apparatus. One could of course 
argue, in the case of (a), that it was a variant of the Chinese still in which the central 
collecting-bowl had two side-tubes (as in the reconstruction of Fig. lWC); or alter
natively that two separate catch-bowls and side-tubes had been hung up in front of the 
apparatus before the artist drew it. If the former interpretation were to be admitted 
there would be a remarkable parallel with the apparatus of the Hellenistic proto
chemists, for among them one repeatedly encounters a still having two side-tubes, the 
dibikos (OLfJLKO,).b This occurs in fact in one of the oldest texts, the Chrysopoia of 
Cleopatra, now consisting of only one page of diagrams. c The arrangement was 
presumably adopted with the object of removing distillate as quickly as possible from 
the hot atmosphere of the interior of the stilLd But since the dibikos lacked all future 

a Pp. I4b, Isa. 
b Berthelot (::), pp. 13::, 138; Sherwood Taylor (2), pp. 117. 136, 137. 
C Berthelot (I), pI I, (::), fig. 1 I. 
d Sometimes indeed three side-tubes are shown (Berthelot (2), pp. Lp, J61, 163). 
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(a) (c) 

Cb) 

Fig. 1448. East Asian stills (a, b) from Chin Hila Chhung Pi Tan Ching Pi Chih of + 1225 (Sung). The 
latter presumably depicts the 'Mongolian' type; the former is redrawn in (c) interpreted as a dibikos 
with two si.de-tubes and two receivers. 

in the West,a and since no other example of a dibikos in the Chinese style of still is 
known, either alchemical or technological, and since furthermore a dozen centuries 
separated the two devices, such an interpretation would imply a possible rapproche
ment between Hellenistic and Chinese chemical technique as fascinating as it would 
seem unlikely. 

No, there is much that we do not yet understand about this apparatus. First, the 
caption for the 'wei-chi tu' with the assumed double catch-bowls, Fig. 1448 (a), 
distinctly says that the fire is to be applied above and that there is to be water below.b 

Secondly, it is clear from the accompanying diagrams that in the 'chi-chi lu' the 
furnace contains an arrangement of upper water-reservoir (shui hail) and central 

a A badly drawn one has been illustrated from late (+ 16th), but archaic, Armenian alchemical MSS 
(see Kazanchian, I). Curiously enough, as we shall see (pp. 103, 105-6), there are echoes of it in Mongolia, 
and several in India. 

b And one can see furnace holes for the escape of fuel vapours at the top. 

'1kifi 
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(Doling-tube closely analogous (with fire below) to those already shown in Figs. I409 

and I4I3, and used for Preliminary Process (a) and Turn 9 of the elixir preparation 
(cL Table I 16). It therefore cannot be a Mongol still in the usual sense, though it could 
of (;ourse have permitted the condensation of a sublimate on the water-reservoir and 
Its tube. This is in fact mentioned in the accompanying text, which prescribes that it 
should be collected and used for subsequent stages in the whole preparation. Once 
again, unfortunately, it gives us very little other help beyond prescribing alternate 
heating in the two types of apparatus each day for two months. It also makes clear 

Fil:, 14.+9. One of the forms of the k,-rotakis (reflux distillation) apparatus of the Greek proto-chemists 
(Marc. 299, fo!' 195V). See discussion in text. 

that the starting material is the product of Turn 6, and that the end-result of the 
present stage (7) is an elixir onc ounce of which will convert by projection (tien1) five 
ounces of ordinary silver into yellow gold. One has to conclude that what exactly was 
going on here will not be elucidated until the book of Pheng Ssu & Meng Hsu has 
beell studied at leisure and translated in full. 

Our assumption that the drawings of Figs. I446(a), I447(a) and perhaps I448(a) 
represent (or were derived from) Chinese stills not assembled for operation seems in 
the context not unjustifiable. But there remains a disturbing resemblance between 
them and one of the Greek drawings of the kerotakis (KYJPOTUK[,) apparatus (Fig. 
1449).a As is well known, the primary form of this was a long cylindrical vessel having 
boiling mercury below and a palette (kel'otakis) at the top on which was placed small 
pieces of copper or copper alloys; then acting as a reflux extractor the apparatus served 
for the preparation of the golden-coloured alloy or amalgam of copper with I3 per cent 
of mercury (Fig. 145o).b Globular forms of this vessel occur in various places in the 

a :',larc. 299; Berthelot (2), p. 146; Sherwood Taylor (2), p. 134. 
1. Berthelot (2), p. 143; Sherwood Taylor (2), p. 132. The abm'c intcrpretation was one of Sherwood 

Tavlor's; in later writings (e.g. (3), pp. 46ff.) he joined with others, notably E. J. Holmyard (esp. (I), 

I If:,li 
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Fig. 1450. Sherwood TayIor's conjectural reconstruction of the long type of kerotakis apparatus. 

P, the 'palette'; M, the metal or other material to be acted upon by the vapours. 

MSSa but only in one drawing does the' palette' appear as the very elongated object 
bisecting the two round ones which we see in Fig. 1449. The legends in this drawing 
are also a little different from those on the others. The uppermost circle is labelled 
phiale (4)uIX'1), the standard term for a still-head, and the lowest palaistiaion kaminion 
(1TtlAa'O'7',a,ov Kap.tvlOv). heater' a hand's length in diameter'. Below this space a fire
holder in the lowest part of the vessel, pierced with holes for ash, may be assumed. 
Then the 'palette' bears the words pharmakon kerotakes (4)app.aKov KTJPOTaK7JS), 'the 
kerotakis of the drug', and immediately above it the small inner circle is labelled 
kumbane (KVp.{3aVTJ), the cup. The thought arises therefore that this' cup' might be the 
same thing as the rounded left-hand end of the long horizontal component itself, in 
which case the drawing of the apparatus could be considered very similar to those of 
the Chinese stills which we have been examining. That the word kerotakis could be very 
loosely used by the Greek proto-chemistsis suggested by other places, e.g. the dialogue 
of Synesius (+4th century) where he directs that the still shall be placed on a hot ash 
bath' which is a kerotakis' ib there the word c.an only mean a platform like a modern 

p. 47), in supposing that boiling sulphur rather than mercury was the substance at the bottom of the 
reflux apparatus. It is noteworthy that the analogous Indian dhilpa yantra is distinctly stated to have 
sulphur and the sulphides of arsenic as the 'solvent' (Ray (I), 2nd ed., fig. 30a ij and p. 191). 

a Berthelot (2). pp. 148, 149; Sherwood Taylor (2), p. 134 
b Berthelot (2), p. 164; Sherwood Taylor (5), p. 197. 



33. ALCHEMY AND CHEMISTRY 

sand-bath. a Thus we have the possibility at any rate that the horizontal component 
was really a catch-bowl and side-tube (or even for part of its length a side~trough), and 
that the Chinese form of the still was known to the Greek proto-chemists. If so, it did 
not develop in later Greek or Latin tradition,b and it would certainly be simpler to 
assume two quite separate lines of evolution as suggested in Fig. 1454 
below. Perhaps those who are more familiar with the Greek proto
chemical texts than we are may be able to settle this point. 

Alternatively, there is the remote possibility that the Chinese 
pictures are representations of reflux kerotakis extractors intended for 
preparing golden-coloured Cu-Hg alloys. There is no doubt that this 
amalgam was known to the Chinese alchemists from an early time (cf. 
pt. 2, p. 243). The drawing of the Chinese apparatus, however, in all 
cases so clearly tubular, and also in some, e.g. Fig. 1447(a), showing 
the catch-bowl so clearly, seems to us to make it even less likely that 
the stills in the Chinese drawings were reflux extractors than that the 
special form of the Greek kirtoakis was a Chinese still. 

Here one perceives a certain morphological similarity, however, be
tween the kerotakis and the East Asian still. Both have a boiling liquid 
below (the' Hades '), and an object held in the upper central part of the 
vapour zone. In the kerotakis the purpose of the arrangement is the 
effecting of chemical alteration in the object's substance or contents by 
the action of the vapour, as in the formation of a coloured surface-film, 
with the possibility also of gradual extraction of the product formed and its accumula
tion in the solvent at the bottom, or simply indeed the extraction of any e.xtrattable 
component. The kerotakis might therefore be considered the ancestor of the Soxhlet 
siphon and all other modern reflux extractors (see inset). The East Asian still on the 
other hand uses the central object to collect the drops that fall from the uppermost 
(' heavenly') condenser like rain in the meteorological water-cycle, and even to remove 
them from the system. It is thus the ancestor of many molecular stills of today. c But 
whether this morphological similarity of arrangement could mean anything in terms of 
intercultural borrowing (cf. Fig.1454h) it would be very hard to say. As we shall see 
(p. 331) there is a certain Chinese priority in the first beginnings of alchemy and 
chemical technology as compared with the Hellenistic world, and mutual influences 
remain possible. As a focal date we would only recall here the opening of the Old 
Silk Road in - 110 and the facilitation of cultural and intellectual interchange so 
permitted. But as yet there is no positive evidence that the Mongol or Chinese still 
was in use as early as the Chhin and Han, nor is it obvious how the kerotakis apparatus, 
with its total absence of water-cooling, could have been stimulated by it. 

Among later drawings of chemical apparatus from the Mediterranean region we 
have come across one which could conceivably be analogous to the drawings of 

a It is true that Berthelot & Ruelle (vol. 3, p. 65), translated differently, 'such as is used for a 
kerotakis', Corp. Alchem. Gr. 1I, iii, 6. 

b But cf. the surmise on p. 77. C Cf. p. 101 below. 
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Chinese stills not assembled for operation which we have been discussing. It occurs 
in the Liber Florum Geberti, that curious Arabic-Byzantine MS. in Latin, the text of 
which seems to be earlier than the + 14th century (cf. p. 94). As Fig. 1451 shows,a 
the object seems to be a still on a tripod base, and the S-shaped tube looking like the 
arms of a flag-signaller might possibly be the catch-bowl and tube of a Chinese still 
hung up in front of it. However, it would seem very unlikely that draughtsmen would 
have been confronted with just such an arrangement in Europe as well as in China, and 
besides, there is no other evidence for the appearance of the Chinese still in the 
Mediterranean culture-zone. b 

Fig. 1451 Fig. 1452 

Fig. 145 I. A drawing from the Liber Florum Geberti, a pre-Geberian Arabic-Byzantine MS. in Latin, 
probably of the + 13th century (Miinchen Staatsbib. Cod. Lat. 25, 110, from Ganzenmilller, 3). The 
apparatus could possibly be a stilI of Chinese type, on a tripod or four-footed base, with the catch-bowl 
and side-tube strung up in front of the stilI body, as suggested for the Chinese drawings in the preceding 
Figures. The cooling reservoir with its convex bottom would then be the uppermost component, and the 
short tube on the left would have been for replenishing the liquid to be distiIIed. But Ganzenmiiller 
himself could not decide the true purpose of the apparatus, and the significance of the alchemical symbol 
marked on it is obscure as this does not occur elsewhere. 
Fig. 1452. Mercury still from the Tan Fang Hsa Chih of + 1163 (Sung). The catch-bowl at the top of 
the side-tube is not seen, but the shape of the still-head indicates fairly clearly a cooling water reservoir 
or basin. Indeed, this is actually referred to in the accompanying text, which purports to be of the 
+ 3rd century (San Kuo period), but could well be of Thang date (+ 7th to + 9th century). 

The only distillation apparatus depicted in the Tao Tsang as set up ready for use 
occurs in TT893, a + 12th-century text (see Fig. 1452). The following explanation is 
given:c 

Ko the Immortal Elder (hsien ongl), (i.e. Ko Hstian,2 ft. +238 to +250, the great-uncle 
of Ko Hung) says: 'For the distillation of mercury the stove has a wooden frame (chhuang3) 

a Ganzenmiiller (1), p. 293, fig. 19, no. 9, repr. from (3). 
b Except the haunting conjecture referred to on p. 74. 
c P. 7a, b, tr. auct. 

I fJrJ~ 
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me~lsuring 4 ft. (in circumference, i.e. abase). The wooden legs supporting the stove are more 
than I Et. high so as to avoid the dampness of the ground. A hollow space is cut out (at the 
tor, for the still to sit on). The closed ycsscl (or still, fu I) has a capacity of two pecks. Fire 
lllU,t bI: kept up at a distance of not less than 8 ins. from the vessel. The stoYe on the frame 
base should be made in accordance with the size of the closed ycssel.' The commentary says: 
'The uppermost part of the vessel is well covered with clay (as a lute) and rendered leak
l'wof. A tube for the yapours (chhi kUG11 2 ) is attached to the coyer as usual. Water is filled in 
to lhe water reservoir at the top. This prevents the escape and loss of mercury' . 

• tlff 

• 
;"ig. 1453. A retort still for mercury, from Thien Kung Kiwi TVu (+ 1637) by Sung Ying-Hsing. 

These words thus imply that Ko Hsuan was familiar with the distillation of mercury 

in the + Jrd century. They could thus be extremely important for the history of the 
still in China, and their veracity is not necessarily impugned by the relatively late date 

of the text in which they occur because of the marked tendency of alchemical writers 
to copy from one another century after century. Even a cautious estimate, however, 
could place the text in the Thang, and that alone would be highly significant (along 
with Figs. 1407 and 1447) in the context of the literary evidence for the distillation 

of alcohol during the + 7th, + 8th and + 9th centuries (cf. pp. 141 fr. below). All 
indications justify the Liu Chhao period as the time when we can first be reasonably 

I ~ 2 ~Ij'f 
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sure of distillation in China; doubt only remains concerning the Chhin and Han. 
Although the still-head end of the side-tube is not shown in the drawing (Fig. 1452). 
the fact that a water-container is clearly mentioned indicates that there must have been 
a central catch-bowl underneath it.a 

We come lastly to types of still depicted in Chinese books which have no catch-bowl 
and depend upon the whhdrawal of the vapour for condensation in a separate recipient. 
The mercury 'retort' in the Thien Kung Khai Wul of + 1637 (Exploitation of the 
Works of Nature) is perhaps the best example of this.b As Fig. 1453 shows, no water
cooling is provided at the still-head, and the shape of the side-tube precludes the 
presence of any catch-bowl, but cooling water in, and perhaps around, the receiver IS 

vouched for by the caption adjacent in the picture. The caption on the still i~elf, 
ku chi, 2 means' solidly fitted together'. It is a term often found in the alchemical and 
chemical literature,c and implies that optimal fit of adjoined edges, often but not 
necessarily secured with the aid of lute (liu i nil), which we have spoken of already 
when discussing the flanges of the apposed halves of reaction-vessels (pp. 22, 35-6). 
The word chi clearly has a connection with the kua which gave their names to the two 
types of East Asian still (pp. 5, 6, 68, 70-1 above), signifying that the Yin and the 
Yang were' completely' compensated or equalised, fitting together like a tally without 
a hairs-breadth of inaccuracy. As for the caption on the side-tube, it simply says 
'empty bow-shaped iron tube'. 

A perfect description of the apparatus is given in a much older text, from the Sung, 
the Ling Wai Tat' Ta4 of + 1178. This demonstrates that the retort type of still was 
then employed for the purification of mercury, and therefore presumably also for its 
preparation from the sulphide ore. It runs as follows:d 

The people of Kuei(-chou), (modern Kuangsi province) heat mercury to make vermilion 
(yin chus). They use an upper and a lower vessel made of iron. The lower vessel is like a bowl 
and holds the mercury. The upper vessel acts as the cover and has a hole at the top through 
which a tube passes. The tube bends over and curves downwards away from the vessels. The 
two vessels are closely and tightly fitted together (ku chi6). The open end of the tube is made 
to dip into water (in a receiver). The fire is applied below the lower vessel. Under the 
influence of the heat, the mercury distils (lit. flies up,Jei7)C but on coming into contact with 
the water (the process) is arrested (i.e. it condenses) ... 

Chou Chhii-Fei then goes on to speak of the two grades of vermilion on the market, 
omitting the later sublimation of the sulphide from the purified mercury.f Perhaps 

a Since mercury boils at 357 QC. tlus water-cooled head was quite unnecessary and the water in it 
would have been boiling fiercely all the time. Its retention here, if by inertia, would show the fixity of 
pattern of the Chinese still, in which cooling by water had been an essential element from the beginning. 
But is it not more probable that the still in question was in fact used for quite different things, such as 
wine, vinegar or essential oils, and that the drawing became associated with the text by mistake? 

b Ch. 16, p. 5b, text p. 2a, tr. Sun & Sun (I), p. 280. 
e Cf. Tshao Yuan-YU (1), pp. 43, 52 (pp. 78, 85); Sivin (I), p. 185. 
d Ch. 7, p. 12a, tr. auct. Cf. p. 59 above. 
e This term was almost always reserved for sublimation processes (cf. pp. 4, 134-5), but perhaps 

mercury was an exception. If we allow this, then the distillation of mercury was certainly known to 
Ko Hung, c. + 300, as we shall see. Cf. pt. 2, p. 65, pt. 3, p. 103. 

f This is clearly described in TKKW, ch. 16, pp. 2b, 6a (Sun & Sun tr., pp. 280, 283. 285). 

I~T.~~ '~m l*_~ 4~~~~ 5~* 6~m 7~ 
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a sentence or two fell out. All this may not necessarily mean that Western still~types 
had reached China by the + 12th century, for there is no trace of the characteristic 
peripheral rim (cf. p. 84), but it does recall the much older Indian, Gandhiiran, still
type (cf. p. 86 and Fig. 1460), which had probably had water-cooling at the receiver 
only. It looks, therefore, as if some time between the + 7th and the + 12th centuries 
this was recognised in China as more practical for the purpose than the stills of 
Mongol-Chinese type, and adopted accordingly. 

As a pendant to the foregoing vistas of the industrial preparation and purification of 
mercury in the middle ages,a we may quote the words of onc of the alchemical works 
of the Thang. In TT878 we read that according to the Hu Kang Tzu I book:b 

People who make mercury by roasting (and distilling) cat much pork and drink much wine. 
H they did not cat this the chhi of the mercury would enter their stomachs and their five 
viscera would become stopped up. They would become unable to take food and drink, and 
after a long period they would suffer serious injury. Great care should be taken in these 
matters. 

It is interesting to read this ancient warning of an industrial hazard, an occupational 
disease dangerous for artisans and alchemists alike. c The pork was doubtless prescribed 
on account of the fat, for mercury tends to form compounds with fatty acids, and this 
is the probable method of its normal absorption.d 

(v) The evolution of the still 

How do all these facts fit in with what is known about the general history of distillation 
apparatus? It is curious that the two East Asian types have never been taken into 
consideration in the classical theories of the evolution of the still, such as those of 
Berthelote and Sherwood Taylor. f As will be remembered, they took as their 
starting~point the process of sublimation of mercury described by Dioscorldes, where 
a flask-shaped vessel, the ambix (UfJ-/3Lt), was inverted over an iron saucer of cinnabar 
resting inside an earthenware pot, the lopas (Ao11'll,); cf. Fig. I4-54(b). This stage itself 
would have derived from the simplest possible combination of heated pot and lid; cf. 
Fig. 1454(a). The next development was the better fitting together of the mouths of 
the two vessels, and the turning~in of the rim of the upper one so as to form an 
annular channel for the reception of the condensate; this might be considered the 

a On the traditional technology cf. Geerts (5). 
b TTB7B, ch. I r, p. fa, tr. auet. We have already met with the obscure personality of Hu Kang Tzu, 

whoever he was; cf. pp. IBB, 302 and also Vo!. 4, pt. I, p. 30B. The oldest work bearing his name is in 
the Sui bibliography, but none of them have survived. 

c We shall have more to say of industrial diseases and their recognition in medieval China in Sect. 45 
in Vo!. 6. 

d Cf. Clark (r), p. 611. Milk has always been the classical antidote for oral poisoning by mercury, 
which causes, too, fatty degeneration in many viscera; cf. Sollmann (I), ISt cd., p. 634. 

e (2), p. 165. See also Berthelot (10); Berthclot & Houdas (r), passim. 
f (5). It is indeed the case, broadly speaking, that nothing resembling either of the East Asian 

stills has made its appearance so far in Greek, Syriac or Latin alchemical or proto.chemical texts and 
diagrams, nor (so far as we can see) in Arabic sources either. 

t !l1I IMlIJ .:r 



(a) 

(b) 

(c) 

(e) 

u
t 

Fig. 1454. Chart to illustrate the evolution of the still (see text). 
(a) Simplest combination of heated pot and lid, for sublimation. 

(b') 

(d') 

Molecular 
stills 

(b) Flask-shaped vessel (ambix) inverted over an earthenware pot (lopas) containing a saucer with 
the substance to be heated for sublimation. 

(c) Ancient Mesopotamian pot with annular rim surmounted by an inverted pot. The distillate running 
down is collected in the channel. 

(c') A more developed form in which the edges of the still-head are turned inward to form an annular 
gutter. 

(d) Typical Hellenistic still in which the gutter is provided at one point with a side-tube leading off 
to a receiver. 

(a') Collection of distillate in a fleece or ball of floss above the liquid to be distilled. 
(b') Conjectural central drip of distillate from such a fleece. 
(Cl Reconstruction of the most ancient Chinese (Mongolian) still-type; a small bowl placed on the 

grating of a tseng or mien (cf. pp. 27, 97) receives the distillate condensed on the convex bottom of a 
basin of cooling water placed over the mouth. 

(C'N) The Mongol still, with the catch-bowl held centrally within the still body in a variety of ways. 
(d') The Chinese still, with catch-bowl, side-tube and receiver. 
(e) The' Moor's Head' helm or still-top, in which cooling water surrounds the Hellenistic annular 

rim and side-tube. 
(f) Dephlegmator of medieval Europe; a second vessel intervenes between the cooled still-head 

and the receiver so as to condense the less volatile fractions and separate components of the distillate. 
(g) Cooling condenser applied to the side-tube of the still, with no cooling at the head. 
(h) The Hellenistic klTotakis, a reflux distillation apparatus with concave head and no cooling. 
(i) Retort with cooled receiver deriving from the Gandharan tradition. 
(i') Retort with cooled receiver used in China in the Ming period. 

6 NSC 
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48cm. 
\ 

------ 53cm. ------
(b, 

--- -- 49·6cm. --............-

(c) 

Fig. 1455. Distillation and extraction apparatus from pre-Akkadian times in Northern Mesopotamia, 
c. -4th and - 3rd millennia (Levey). 

(a) StilI body of brown earthenware with annular rim for the collection of the distillate from the 
inside surface of another pot inverted above it. The gutter shown in the cross"section contains about 
2 litres in comparison with the body capacity of 37 litres. 

(b) Drawing of such a still body and its rim. 
(c) Cross-section of a similar pot having holes which connect the rim with the still body. This would 

have been used as a continuous extractor, vegetable or animal substances being placed in the rim, and 
the solvent returning to the pot for re-circulation until the extraction was completed. 

ancestor of Western still-heads; Fig. 1454(c'). Although we have shown it thus 
arranged, the same objective was in fact probably first achieved by giving the lower 
vessel an annular rim into which a domical cover would direct the condensate on an 
sides (c). Mesopotamian 'stills' of this type (Fig. 1455a, b). dating as far back as 
- 3500, have indeed been recovered by Speiser (1) and Tobler (1) from Tepe Gawra,a 
and studied by Levey (1-4). It may possibly be that the Chou bronze tripod container 
with an annular rim (from about - 500) already mentionedb was an apparatus of this 
kind, though, like the Tepe Gawra pots, it has lost its original cover. These Assyri9-
logists also describe companion pieces having holes connecting the annular gutter with 
the body of the pot (Fig. 1455c); such vessels were doubtless used as extractors, the 
plant material to be extracted being placed in the rim. 

Levey has discussedc the interpretation of Ebeling's translation of a group of 
Akkadian cuneiform tablets dating from the later half of the - 13th century and 
around- IIOO, and dealing with the preparation of perfumes. It seems that myrrh, 

• A mound site, some 15 miles NE of Mosul in Iraq. 
c (2), pp. 36 fT., 132 fT. (4). 

b P. 30 above. 



33. CHEMICAL TECHNIQUE 

sweet grasses, incense gums and balsams were among the materials treated with steam 
and hot oils. Emphasis is laid on the repeated wiping out of the inside of the pot with 
a handcloth and the replacement of the cover. It is suggested that this refers not to 
the main walls of the pot but to the upper built-in annular receiving channel. a If the 
channel had holes, soluble constituents would of course gradually accumulate in the 
solvent. Doubtless the type of vessel without holes was the ancestor of all those 
aludels with' shelves (itriz)', used as sublimatories or 'stills' by the Arabic alchemists. 

Fig. 1456 Fig. 1457 

Fig. 1456. Aludel with annular shelf used by the Arabic alchemists as a sublimatory or • stili', from 
a text of al-Kitl (+ 1034) reproduced by Stapleton & Azo (I). 

Fig. 1457. Aludels with annular shelves or gutters, from a late + 13th-century MS. of Geber, Summa 
Per/ectionis Magisterii (Bib. Nat. Paris, Cod. Lat. 6514; reproduced by Stapleton & Azo). 

There is a drawing of one of these in the treatise of Ibn 'Abd al-Malik al-Kati, 
written in + 1034. Fig. 1456 is taken from this work.b Much is made of the good fit of 
the cover achieved by careful polishing as well as by luting the edges with clay.c The 
'shelf' is mentioned also about +900 by al-Razi,d and diagrams of aludels with a 
similar gutter occur in late + 13th-century MSS of Geber (Fig. 1457).e 

• In view of the prominence of women in Hellenistic proto-chemistry (Mary .the Jewess, Cleopatra, 
Paphnutia, Theosebeia), and in Chinese alchemy (cf. pt. 3, pp. 38, 42, 169, 191), it is interesting that 
these texts sometimes give women perfume-craft mistresses as their authorities; for example Tapputi
Belatekallim of the - 13th century. 

b A translation of the accompanying text is given by Stapleton & Azo (I). 
c Cf. p. 23. 
d Stapleton, Azo & Husain (I). p. 386. 
e Stapleton & Azo (I), p. 49; Berthelot (10), pp. 149. ISO. Cf. Ahmad & Datta (I). Another is depicted 

in the late Armenian MSS discussed by Kazanchian (I). 

6-2 



33. ALCHEMY AND CHEMISTRY 

Next came the addition of one or more side-tubes to convey away the distillate from 
the annular channel into cooler surroundings (Fig. 1454d); or from a cup in which it 
was caught (Fig. 14Hd'). Perhaps the art of distillation may be said to have really 
begun at this point, when it was realised that by withdrawing the condensate as 
quickly as possible from the heated vapour the process could be made to run con-

Fig. 1458. Illustration of Hellenistic apparatus from MS. Paris 2327, a copy made in + 1478 of the proto
chemical Corpus in Greek compiled by Michael Psellus in the + I Irh century, and containing material 
from the ± 1st century onwards (cf. Vo!. 5, pt. 2, pp. 16-17 and pp. 324 if., 501 below). In the centre, a 
characteristic still, with its flask or still-body (lopas) and still-head (chalkivn), heated on a stove (kam.i!nion). 
On the left, a similar still, but provided with three side-tubes leading oif from the annulsi' gutte~ .• hence 
called a tribikos. Under this alembic, fire (phota) is marked. On the right a flask (phialu) for digl:lltion or 
reflux distillation, derivative from the kerotakis. For further explanation of the inscriptions see Berthelot 
(2), pp. 160 if. Fo!. 81 v. 

tinuously until completion. By the time of the first group of Hellenistic proto
chemists such as Mary the Jewess, Cleopatra, Pammenes and pseudo-Democritus 
( + 1st century), the technique had already developed as far as this (Fig. 1458).a 
Similar designs continued in use essentially unchanged until the + 18th century,b 

a See Sherwood Taylor (:2., 5); Berthelot (2), pp. I:2.7if., esp. pp. 132, 136, 161, 163. 
b This is well seen in a page from a + 14th-century MS. in the Library of Caius College. Cambridge 

(181/2I4), p. 441, where the drawings of still·heads with annular gutters are strongly reminiscent of the 
Greek proto-chemical tradition (Fig. 1459). It may be desirable to recall he~ that we have no iHUlltra
tions of these pieces of apparatus earlicr than the + I I th century, the date of the most important Greek 
proto-chemical MS. (Marc. 299). Next in importance are the two Paris MSS (2325 and 23:2.7) of the 
+ 13th and + 15th centuries respectively. It is of course reco~ised that the apparatus they depict 
corresponds well with the texts of the Hellenistic proto-chemists themselve~. By contrast in China we 
have printed illustrations going back to a printed text of the early + 1 :2.th century, though none of the 
early editions has survived. These too correspond well with texts which derive in some cases from as far 
back as the Later Han (+ 2nd century). Of chemists contemporary with Mary and pse:udo.Dtmlocritus, 
and even rather earlier, we have no lack in China, as we point out.in more detail elsewhere (p. 330), e.g. 
Li Shao·Chtin, Liu An, Liu Hsiang, Mao Ying, etc., but before Wei Po-Yang in the + :and century and 
Ko Hung in the + 4th, they did not leave proto-chemical or alchemical writi~ which h~ve come down 
to us. There is however a certain parallelism between the metallurgical material in the Kha(J Kung Chi 
(Artificers' Record), originally of the - 4th century, though based on traditions of much earliertimes, 
and incorporated into the Chou Li in the -2nd or - 1St; and the material on aUoys in the + lrd-century 
Leiden and Stockholm papyri (cf. pt. 2, pp. 15 if.). 
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Fig. 1459. Page from a + 14th-century MS. of the Turba and of Geberian writings, in the library of 
Gonville & Caius College, Cambridge (181/214), p. 441. The typical Hellenistic still-head with its 
annular gutter and side-tube surmounting the long-necked flask and receiver can be seen in the side
drawings. The lower flask has re-entrant tubes which were probably intended to have a dephlegmator 
effect, returning heavier fractions to the liquid being distilled. 

and the basic pattern, with a thousand modifications, permeates all chemistry and 
chemical industry at the present day.a 

The only developed form of still (i.e. with a side-tube) which has come down to us 
as an object anything like contemporary with the Hellenistic'proto-chemists is that 
deduced from the pottery pieces found in the excavations at Taxila in Northern India, 
about 1930, and described by Marshall as a 'water-condenser'.b The constituent 

a Actual fragments of alembics or still-heads in glass and pottery from a number of sites in England 
and datable in the + 15th century have been described by Moorhouse, Greenaway et al. (I). 

b (I), vol. I, pp. 149, 180, 193,402-1 and pI. 125, nos. 127, 128, 129 and 129a. We are indebted to 
Mr John Dearlove for our first knowledge of this still, and to Dr M. Sharif, Custodian of the Taxila 
Museum (Pakistan Government Department of Archaeology) for correspondence on the subject. 
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still-heads and receivers, made of baked clay, were unearthed at Sirkap, the site on the 
north-west frontier of the Punjab to which the city of Taxila was transferred in the 
- 2nd century, and which remained in occupation for three hundred years. The still 
belongs to levels of Saka times, c. -90 to +25. Fig. 1460 shows the characteristic 
receiver-bottle and the helm or alembic, intended for fitting over the mouth of a h(J1)j.i 
pot, with the suggested assembly. a If Marshall is right and water-cooling of the 
receiver was actually practised, this was a set-up much in advance of its time, as will 
emerge shortly. The tapered character of the side-tube has also a strangely modem air. 

Some twenty years later Ghosh reported a further example from Taxila,b and since 
that time several Qthers have come to. light. Then, in his recent excavations at Shaikhin 
Dheri, Allchin (I) has fQund Qne mQre, tQgether with no less than 130 receiver-bottles, 
and many pots with soot on them which CQuld have served as still-bodies. The receivers 
are quite capacious, holding just under 8 litres each. There were also many basins of 
a size which would have been suitable for cooling the receiver-bottles, and one pottery 
tube, ribbed as if to imitate bamboo, which would have connected a receiver with an 
alembic.c This site is at Charsada in the vale of Peshawar, and corresponds with the 
ancient city of Pushkalivati, one of the two capitals of Gandhira, Taxila being the 
other. Stratigraphic and Qther evidence points to a date between - ISO and + 350. It 
can be seen at a glance that these stills, which may be called Gandharan, are closely 
related to the Western or Hellenistic stills in that they have a concave roof at the 
still-head, but they lack the built-in annular peripheral rim or gutter. True, the 
alembic has a lower bevelled edge, and some distillate might conect between that and 
the mouth of the pot, but the position of the side-tube shows that there was no inten
tion of drawing it off. The space thus served the purpose of a dephlegmator (cf. pp. 81, 
93), conserving the heavier fractions. Condensation in the stil1~head itself was not 
envisaged in this design; only the vapour passed through the side-tube to condense 
in the receiver. The Gandharan stills were thus essentially C retorts " and they may well 
be the origin of all such forms of still.d 

Greater cooling and the collection of more distillate would come about of itself if the 
side-tube were made sufficiently long. Thus we find that the still-head was dropped as 
a separate entity in certain cases very early among the Greek protQ-chemists, for an 
apparatus appears in which the neck of the still is greatly elongated, and turning at a 

a The still-head component looks remarkably like an inverted bed-pan, a fact which might invite the 
curious to embark upon a comparative history of bed-pans, were it not for their radical incomplltibility 
with all Indian ideas of hygiene and nursing. Another possibility is that what we take to be a side-tUbe 
could have been intended for the wedging-in of a wooden handle. But the • alembic' cannot be considered 
in isolation from the receiver-bottles, which would be incomprehensible if not still-parts. 

b (I), p. 63. 
C Occasionally the side-tubes of the alembics are fitted with studs, which would have been convenient 

for binding on the longer tube and the receiver-bottle; Dani (1), fig. 3~.3. 
d Wheeler (8) has described (pp. 224,226, 228-9) similar pottery still-heads from a MYllOte ~e; 

the Brahmagiri neolithic. This means a date in the - 2nd millenniwn, though coming down to as late as 
the - 2nd century. At first sight it would violate one's sense of historical perspective to imagine .. dis$a
tion in India as far back as that, yet we must remember the Babylcmian pots with annular rims (p. az). 
ancestors of the Hellenistic still. as also the grated steamers of the Chinese neolithic (p. Z7), in which we 
descry the origins of the Mongol and Chinese stills. 
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(a) 

(b) 

Fig. 1460. Distillation equipment found at TaxiJa in the Punjab, India, and dating from the ± ISt 
century (Marshall (I), vol. I, pI. 125). All in pottery, the pieces consist of a helm or alembic (a, C) fitting 
over the mouth of a harp/.f pot (D), and delivering into a receiver-bottle with only one opening (b, A). 
The connecting tube may well have been of bamboo. The water-bath cooling (B) of the receiver was a 
conjectural addition of Marshall's, but stills of the same type used traditionally in India today have it. 

right angle is prolonged into a tube at the end of waich is a receiver (Fig. 1461).a 
Such an arrangement, however, would have favoured the deposition of distillation
products in the side-tube, whence it would be difficult to remove them. Nevertheless 
it must have aided the development of the type of distillation apparatus classically 
known in chemistry as the retort, also called' pelican' or 'cucurbit' because of its bird
or gourd-like shape (Fig. 1454 i, i'). Many figures in the herbal of Lonicerus and the 
books of Brunschwyk show retorts of this kind.b At what date it reached its most 
typical one-piece form in the West is not clear, but that probably started among the 
Arabs.c There is a good drawing of it in one of the Syriac MSS studied by Berthelot & 

a See Berthelot (2), pp. 140, 163; Sherwood Taylor (5), p. 192. 
b Cf. Forbes (9), figs. 31, 67. 
C Cf. Schelenz (2), figs. 14, IS; Forbes (9), figs. 13, 16, 17, 18. But some of these were certainly in 

two parts (like Indian, Gandhilran, stills), the body (qar'a) and the helm (anbrq), as well as the receiver 
(qawiibil). Retorts occur among the very Moorish illustrations in the late + 15th-century MS. Liber 
Florum Geberti studied by Ganzenmuller (I), figs. 21, 24, nos. 29, 60. This text itself seems to be 
Byzantine in origin with much Arabic influence, and internal evidence suggests that it dates from some 
time before the + 14th century (+ 1000 to + 1300). There is much on retorts also in the Kitiib Nukhbat 
al-Dahr of al-Dimashqi, written about + 1320 (cf. the translation of Mehren). Drawings of them occur, 
too, in late Armenian MSS (Kazanchian, I). 
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Fig. 1461. Hellenistic stilI with no guttered still-head but a single side-tube of large diameter leading 
to a receiver-the first of all Western' retorts'. The ascending neck is still ca11e4 chalkifm, however, and 
the side-tube 101611 as usual. From a description by Mary the Jewess, in Cod. Marcianus 399, fol. 194 Vj 

cf. Berthelot (2), p. 140j Sherwood Taylor (5), p. 192. 

Fig. 1462. Drawing of a retort in a Syriac MS. copied in the + 16th century but containing material 
going back to the + ut century, and much from the + 2nd to the + 6th (BM Egerton 709; from 
Berthelot & Duval (1), p. 120). The inscription says' curved like a bow', and on the receiver (not shown 
here) is written 'place where it stops'. 

Duval.a Unfortunately, although these codices date from about the + 10th century and 
contain some old Hellenistic material, the MS. concerned is not older than the + 16th, 
so that the picture in question (Fig. 1462) may be as late as that time, and indeed 
seems to be drawn in a rather different style from the majority of the illustrations. We 
know of no Chinese drawing of the retort in its typical Western shape, but the mercury 
still of Fig. 1453 is essentially the same thing. b 

a (I), p. uo. By some remarkable inadvertence this was illustrated as Chinese .by Huard & Huang 
Kuang-Ming (2), pi. opp. p. 24, but of course the slip was evident. It may be of interest to record 
that retorts of the classical form were always held among the glassware stores of biochemi<:al and 
chemical laboratories in my young days, but no-one ever used them. 

b Further research will be required to determine whether the retort in China (Fig. 1454 i') was an 
introduction from the Hellenistic, the Arabic, or the Indian chemical traditions, or wlwther it arOse 
independently from the East Asian still type as an abandonment of water· cooling for specific purposes. 
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Fig. 1463. A dibikos or Hellenistic still with two side-tubes, from Cod. Marcianus 299, foJ. 193V. For 
the translation of the inscriptions see Berthelot (2), pp. 137, 139. 

Fig. 1464. The same as reconstI1lcted by Sherwood Taylor (5), p. 196, proposing that the uppermost 
funnel-shaped structure was a trough in which cold water could be placed and renewed. The Greek 
text, however, makes no mention of water-cooling at the still-head, and Berthelot did not assume it. 

The greatest secret of the art of the still may thus be said to lie in the withdrawal of 
the cooled distillate as rapidly as possible from the hot vapours in its body. We have 
seen something of how this was achieved by the Chinese, but for the moment must 
continue the consideration of the course of development in the West. There are three 
points at which arrangements for the application of cooling water may be incorporated 
in the apparatus-the receiver, the side-tube or the still-head itself. The presence of 
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Fir:. 1465. The earliest representation of a Moor's head cooling bath, a drawing by Leonardo da Vinci, 
c +- 1485 (Codex Atlanticus, fol. 400V). 

Fi;.;. 1466. The Moor's head condenser as depicted by Conrad Gesner (De Remediis Secretis, + 1569). 
A tap at the base allows for replenishment with cold water. 

a '\-vater-cooled receiver in the Taxila still was conjectural. a There has also been much 
uncertainty about the structure of some of the still-heads of the Alexandrian proto
chemists. Apparatus of the type of the dibikos in Fig. 1463b was first interpreted by 
SllC'fwood TaylorC in 1930 as meaning that the globular still-head was luted into a 
funnel-shaped enlargment of the still flask itself, but fifteen years later he proposedd 

that it might represent a built-in cooling bath at the head of the still (Fig. 1464; cf. 
Fig. I+54e). The only passage in the Corpus which he could adduce to justify this is in 
one of the Zosimus textse which says that' one should have a cup full of water at the 
top (or, in general), and wipe the vessel all round with a sponge'. Obviously this does 

" But stills of just this type, with the receiver cooled in water, have been common in modern India; 
\'lahdihassan (56), fig. 42. And those in the Tantric alchemical books are the same. 

Berthelot (2), p. 138. It is interesting that this feature only appears in one of the two iconographic 
traditions of the Greek chemical MSS, and that the annular rim only occurs in the other, the still-head 
;.n the first being always represented as a simple globe. 

(2). p. 137. d (5), pp. 195-6. 
Corp. Alchem. Cr. Ill, xlvii, 2; tr. Berthelot & Ruelle (I), vol. 3, pp. 216-17 
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not imply a proper water-cooled jacket, but there may possibly have been some 
enclosure there to prevent the sponge water from running down the hot still into the 
furnace. 

It is not until we come to the time of Geber that effective devices for cooling the 
parts of stills were definitively introduced in Latin Europe. In the + 14th and + 15th 
centuries two methods of cooliLllg were used; first to condense the whole of the distil
late, and secondly to divide it into fractions of higher and lower boiling-point. The 

Fig. 1467. The elegant picture of the Moor's head in Mattioli's De Ratione Distillandi, + 1570. 

so-called 'Moor's head' was a cooling-bath so fashioned as to embrace the whole of the 
upper part of the still, allowing all fractions to run into the internal annular channel on 
condensation, and thence out into a receiver (Fig. 1454 e). The 'dephlegmator' was 
a variable arrangement in which the distilled vapours were carried through air- or 
water-cooled tubes or vessels which detained the heavier fractions or returned them to 
the still, only the lighter ones passing on into the receiver (Fig. 1454/). The earliest 
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Fig. 1468. Bladder still-head cooler, from Gesner's De Remedii$ Sfaeus, + 1569. 

Fig. 1469. Reconstruction by Ladislao Reti of the dephlegmator described by Taddeo Alderotti in his 
Consilia Medicinalia (late + 13th century). It is simply a rising water-cooled serpentine coil connecting 
the still-body with the receiver. 

extant representation of the Moor's head can be seen in Leonardo da Vinci's drawing, 
c. + 1485 (Fig. 1465};a and from the + 16th century come those of Gesner (Fig. 1466). 
Mattioli (Fig. 1467) and others.b Intermediate between Zosimus' sponge and the 

a Codex Atlanticus, 400 v, c. See Reti (7), figs. 4, 5. 6, (10), fig. 5. 
b Forbes (9), figs. 52, 60; Geisler (1), fig. 2. For later examples see FeTch! & Siissenguth{l). figs. 

86a, b, 96, 140 (57), 143, 145. 
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Moor's head comes the wrapping of linen sheets periodically moistened with cold 

water round the top of the still, as described by Michele Savonarola, c. + 144o.a 

Theoretically intermediate too in its simplicity (though not exactly so in time) was the 

system of surrounding the still-head with a large tightly-fitting bladder in which cold 

water was renewed as distillation proceeded. This was mentioned by Lonicerus in 

+ 1555 and illustrated by Gesner in + 1583 (Fig. 1468).b 

The earliest account of a dephlegmator (without any drawing) appears to be that of 

Taddeo AlderottiC in the late + 13th century.d The description in his Consilia 
Medicinalia is interpreted by Reti as shown in Fig. 1469, a water-cooled serpentine 

side-tube rising above the still, so that all the heavy fractions would be returned into 

the still body.e A dephlegmator of this kindf must not be confused with the simple 

cooling of a descending side-tube, where all fractions will pass into the collecting 

vessel (Fig. 1454 g). The earliest extant European illustration of such a side-tube 

cooled by a water-jacket seems to be that of Johannes Wenod de Veteri Castro in a MS. 

of + 1420, showing the distillation of alcohol from beer (Fig. 1470).g The arrange

ment of Brunschwyk (soon after + 1500, Fig. 1471),h however, has the same effect as 

that of Alderotti; the water-cooling is applied at the upper part of the still in Moor's 

head style, but since there is no annular channel, the heavy fractions fall back, only the 

lighter going on. 

The dephlegmation method was soon applied to fractionation. An early drawing of 

a set-up with an intermediate vessel for this purpose occurs in a Bavarian MS. of 

+ 1519 in the Jagellonian Library at Cracow, recently studied by Ameisenova.l As 

a MS. entitled Ad Divum Leonellum Marchionem Estensem Libellus de Aqua Ardent;, not printed till 
+ 1484. 

b Ander Theil des Schatzes Ellonymi, pp. 14-15. The turban-like shape of this bladder and the hat-like 
forms of the Moor's heads suggested to the late Dr Reti an origin for the latter expression-' oriental 
headgear'. But to admit an 'oriental' influence is to open" the door to the possibility of a deeper form 
of it (cf. p. 120). His impression is that the term arose later in Europe than the invention, as it seems 
not to occur in Gesner, della Porta, Besson, Mattioli or Lonicerus. On the other hand it may have been 
considered 'lab. slang' and so excluded from books. 

c + 1223 to + 1303, one of the Papal physicians. 
d Text in von Lippmann & Sudhoff (I); partial translation in Von Lippmann (13), p. 1359. Cf. 

Mieli (3), p. 132. 
e Personal communication in correspondence. Dr Ladislao Red told us that he could obtain experi

mentally 90 % alcohol in a single run with an apparatus of this kind. Yet Alderotti, as we shall see 
(p. 123), redistilled, taking off * at each rectification. Cf. Reti (8); Forbes (9), pp. 60-1. It is puzzling 
to speculate on what inspired Alderotti to use a rising serpentine. He may have observed, as Dr Reti 
wrote to us, the partial reflux of the condensed vapours in a glass still, and felt that a longer path would 
offer opportunity to the 'lighter spirits' to escape from the slow and heavy' phlegm'. But we suggest 
elsewhere (p. 44) influences of a more concrete kind as well. 

t Subsequent use of rising serpentine coils is seen in the Oldanis MS. ( + 15th century but probably 
recording practices of the + 14th) described by Carbonelli (I), p. 136; in Ulstadt (+ 1526) and the 
later editions of Brunschwyk (For.bes (9), fig. 56), an apparatus often misunderstood but correctly 
interpreted by Sudhoff (3) and Egloff & Lowry (I). Cf. also Lonicerus' set-up (+ 1578) in Forbes (9), 
fig. 67), and the account in Biringuccio (Smith & Gnudi tr., p. 348, fig. 65). 

If Sudhoff (3), often afterwards reproduced, as in Ferch! & SUssenguth (I), fig. 30; Forbes (9), fig. 31. 
h Ferchl & SUssenguth (I), fig. 32; Forbes (9), fig. 30; Underwood (I), fig. 13; Schelenz (2), fig. 27. 

But Fester (I), p. 101, and Reti (8) have alone correctly explained its purpose. 
I Personal communication from the late Dr Zofia Ameisenova, recorded with gratitude here. The 

MS. (35/64) is a universal encyclopaedia, something like the Liber Floridus, containing coloured 
illustrations of many scientific and technical subjects (our picture is on fo!' 52V). Fo!. 82V has a remark
able mining painting with diagrammatic plans of underground workings and of a geodetic compass used 
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Fig. 1470 Fig. 1471 

F:g. 1470. The oldest representation of a water-cooling condenser surrounding the side-tube between 
the still and the receiver, in a MS. of + 1420 by Johannes Wenod de Veteri Castro. 

Flg. 1471. A form of Moor's head described by Hieronymus Brunschwyk soon after + 1500 in Liber de 
Arte Distillandi de Compositis (1st ed., + 1512). Here the water-cooling is applied at the still-head 
rather than the side-tube, but as there is no peripheral channel, the hea\'y fractions fall back and only 
the more volatile ones go on. Note the cylindrical automatic stoker on the right (' Slow Harry'). 

will be seen from Fig. 1472, it incorporated a rimless Moor's head cooler, which 
presumably restored the heaviest fractions to the still, allowing intermediate ones to 
1w caught in the intermediate vessel. Perhaps the earliest attempt was the set of flasks 
along an extended side-tube drawn in a + 14th-century MS. on potable gold attri
butable to the court physician Albini di Moncalieri. a Later examples are those 
described by Gesner in the middle of the century ( + 1552, Fig. 1473 a ),b by Lonicerus 
in + 1578 (Fig. 1473 b),C and by della Porta (+ 1609).d Vessels which might perhaps 
be intermediate dephlegmators of this kind occur also in the rather enigmatic Liber 
Florum Geberti, apparently an Arab-Byzantine work of the + 13th century, the time of 
Alderotti himself.e 

Most of this sequence of developmental stages (quite acceptable as far as it goes), 
which we have diagrammatically depicted in Fig. 1454, presupposes that the cover 
which gave rise to the still-head was originally concave to the distillation space. The 
condensing distillate would then necessarily run down in all directions to the peri
phery, stimulating the invention of the annular gutter-something very ancient 
indeed, if we are to judge from the Babylonian rim-pots (p. 82). But if the original 
cover had been convex to the distillation space the condensing distillate would have 
in them. The publication of this MS. in facsimile was planned by the late Dr Ameisenova, and will still 
b~ eagerly awaited. 

a Sudhoff (4). b Cf. Forbes (9), fig. 54. c Cc. Forbes (9), fig. 68; Schelenz (2), fig. 51. 
d Cf. Forbes (9), fig. 41, and from Libavius, fig. 83. For other and later examples see Ferchl & 

Sussenguth (I), figs. 55 (8a, b), 65, 82 (4), 140 (61), as also Geisler (I), fig. 3. 
, See GanzenmUller (r), figs. 18, 25, nos. 7, 69. 
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Fig. 1472. An early drawing of a dephlegmator arranged for fractionation, from a MS. (35/64) in the 
jagellonian Library at Cracow. Bavarian, dated + 1519, it is a universal encyclopaedia of the sciences. 
In this picture (fol. 52 v) there can be seen at the top a rimless Moor's head cooler, the side-tube from 
which enters the top of an intermediate vessel before passing on to the receiver (cf. Fig. 14541). In 
such an apparatus the heaviest fractions would return to the still-body, intermediate ones would con
dense in the second vessel, and only the lightest would collect in the third. Apart from retorts and 
aludcls, the lower part of the picture shows a curious reticulate arrangement of dephlegmator type but 
the text has no explanation. 

been seen running down to the central and lowest point before dropping back into the 
still body, so that there would have been a stimulus to provide first a catch-bowl 
Fig. 1454 Clfl), i.e. the Mongol still; and then a catch-bowl with a side-tube (Fig. 

1454 d'), i.e. the Chinese still. That the convex roof was traditionally a bowl (kuo!) of 
cold water we know, but what could have been the origin of such a device? 

Perhaps the answer was that already suggested by Sherwood Taylor (5) when he 
referred to the technique of obtainingpisselaion (maaEAuwv), oil of pitch, mentioned by 
Dioscorides.a This consisted of stretching a clean fleece over the heated pitch and 
recovering the distilled oil by squeezing (Fig. 1454 a'). "\'e have also noted already the 
collection of the condensate of sea-water in fleeces and sponges mentioned by Pliny 
and St Basil.b Such a method could have been known in ancient times throughout the 

a J!fat. j1!fed. 1,95; Gunther tr., p. SI. The same method was used for cedarwood oil, see T, 105; 
Gunthcr tr. p. 57. Pliny discusses oil of pitch and its collection by fleeces in Hist. Nat. XV, vii, 28, 31; 
cl'. his picea resina stillaticia in XVI, xxii, 54. Cf. Schelenz (z), p. IS. 

b P. 60 and Fig. 1435 above. Alexander of Aphrodisias also mentions this. 

I i"iiJ 
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Fig. 1 473a. A complex dephlepator of five vessels depicted by Conrad Guner in + 155:1, from De 
Remediis Secretis (+ 1569). Three of the 'vases of separation' being heated on lIand~batbs. o~ty 
is afforded for the heavier fractions to condense in the successive vessels, and only the lightest fractions 
to accumulate in the receiver. though no still~head cooling is shown at any point. The bulbous objects 
on the left represent smoke from the stove underneath .. 

Fig. 1473b Fig.1473c 

Fig. I473b. Dephlegmator from the Kriiuterbuch of Adam Lonicerus (+ IS78). 

Fig. I473C. Conjectural design of the most ancient Mongolian~hinese still type. A bowl of cooJing~ 
water caps the upper vessel (tslng) and a collecting-bowl stands upon its perforated bottom (or of .coutse 
on the grating of a hsien when the two vessels were combined into one); cf. Fig. 1395. The li below 
provides the vapours, and the distillate collects in the bowl, equipped subsequently with a side-tube. 
An earlier sketch of this by us has been reproduced in Thunn (1), p. 18. 
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length and breadth of the Old World. An arrangement of this sort could easily have 
led to the convex surface for which we are looking, and it is not difficult to imagine the 
observation of the dropping back of the distillate from the central part of such a large 
plug of fleece, felt or floss silk (Fig. 1454b'). From this the characteristic East Asian 
still forms (Fig. 1454clll, d') could have derived. To support this argument one 
might adduce a piece of concrete evidence from that culture-area, namely the use 
of silk floss for plugging bamboo tubes used in solubilisation reactions. This is 
described in the San-sht'h-liu Sltui Fa l (Thirty-six Methods for bringing Solids into 
Aqueous Solution), a text of approximately Liang date (early + 6th century) which we 
shall discuss more fully in the next sub-section (p. 167). Silk floss, therefore, could 
have been the Chinese equivalent of fleeces and sponges. 

But this idea does not throw any light on the nature of the oldest East Asian still 
bodies ( or barrels), and it is not necessary to invoke fleeces or flosses as the ancestors 
of all Mongol and Chinese still-head condensers, for they could have been basins 
filled with cold water from the very beginning. At an earlier stage (pp. 26 fr.) we 
described the 'steamers' (tseng Z and hsien3), with their perforated gratings, a which 
were so characteristic of the cuisine of the Shang and Chou periods,b and we hinted 
that they may have had much importance in the beginnings of Chinese chemical 
technique. Now Mahdihassan (56) drew attention to the colanders (pottery basins 
with holes pierced in the bottom)C which are common in India, and which form the 
middle vessel of the Mongol still as used by the forest-dwelling tribal people in Bihar. 
These perforated bowls must be quite ancient, since examples have been found in the 
excavations at Hastinapura near Meerut. d As we knew already in Vol. I, e forms of this 
kind were at least as ancient in China, going back to Neolithic times and the Shang 
period (- 2nd millennium).f Consequently it becomes evident that if a small catch
bowl was set on the grating of a tseng or hsien, and a bowl of cold water then placed 
over the mouth, the pattern of the Mongol still would immediately appear (Fig. 1454, 
c"). What more natural and convenient support for the catch-bowl could there be than 
the grating at the waist of the hszen or the perforated bottom of the colander half of the 
tseng? Vapours could rise readily past the receiver. That this must be the origin of the 
Mongol and Chinese stills becomes almost certain when one remembersg that the 
perennial term for distillation is cheng liU,4 i.e. 'steaming', and nothing more. But at 
what date this simple and elegant invention was made (cf. Fig. 1473c) remains at 
present beyond conjecture. 

The final stage of development of the Moor's head (Fig. 1454 g) where the con
a Detachable in the former, built in as part of the body in the latter. See Tzu Chhi (1). For the bone 

and bronze forms of the characters hsien and li see K252 and 855. 
b Cf. Figs. 1398 to 1401 above. 
C From Fr. couler, to flow, and Prov. cooladour, a vessel for straining. 
d Lal (I) pp. 58-<}. A -6th-century date would be reasonable, according to Bose, Sen & Sub-

barayappa (I). e Fig. 9, p. 82. 
r Their antiquity is indicated by the fact that the characters always kept the pottery radical (Rad. 

no. 98) even when the object was made of bronze or other metal. There are characters with these 
phonetics and the metal radical (Rad. no. 167), but they were used for quite different words and 
meanings-the clashing sound of metal, or parts of horse-bits. g Cf. pp. 132 ff. below. 

1=-t'~7k'$. 'It!i 31& '7.~. 
7 NSC 
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denser device is applied wholly to the side-tube, would have arisen naturally enough. 
This is the principle seen in the still of Joh. Wenod (Fig. 1470), and the predecessor 
of the familiar Liebig condenser. It would not be likely to have sprung from the 
Chinese still, because there the water-cooling of the head above the catch-bowl or cup 
was a sine qua non from the very beginning. The coiled or serpentine side-tube 
descending within a barrel of cold water would also seem to have been a development 
of the + 15th century, though not commonly illustrated until the following one, as in 
the works of Biringuccio (+ 154o),a Gesner (Fig. 1474),b Hermann (+ 155~)C and 
Lonicerus (+ 1578).d The modern counter-current condenser came towards the end 
of the + 18th century,e due among others to Poissonnier for shipboard fresh water 
supplies ( + 1779)f and to C. E. von Weigel for laboratory use ( + I 773).g 

Thus it would seem that there were three entirely different lines of development of 
the still, each starting from a different kind of primitive apparatus (Fig. 1454). One 
cannot but agree with Hommel's conclusion that the Mongolian and the Chinese 
typesh 'are distinctly different from the Mediterranean types and cannot by any 
stretch of the imagination be explained as related to or derived from them'.i He went 
on to say that the former were an indigenous' development of inner Asia, and may be 
closely linked with the discovery of alcohol'. To what extent this could be true will 
depend on data to be examined in the sequel. 

The filiation of modern chemical apparatus with its medieval antecedents back to 
the equipment of the Alexandrian proto-chemists has been traced by many writers. 
But it would be quite a misapprehension to think that the East Asian still types play 
no part in modern chemical technique, and that all stills are descendants of those of 
the Greeks. An interesting application of the principle of the Mongol still is seen in 
the method introduced by J ackson & van Bavel (I) for the collection of water from soil 
and plant materials as a means of survival under semi-desert conditions. The convex 
cover is here represented (Fig. 1475) by a sheet of plastic and the heat is supplied hy 
the sun-warmed earth. The apparatus devised by Brailsford Robertson & Ray (I) in 
1924 for the continuous extraction of solids at the boiling temperature of the solvent 
(Fig. 1476) was identical with the Mongol still except that the distillate .. vas allowed to 
drip back into the still body after extracting the solid held centrany in a Buchner 
funnel) And the same idea has been applied on a minute scale to micro-Soxhlet 
siphon extractors by Wasitzky (I). k 

a Schelenz (Z), fig. 37; Forbes (9), fig. 57. b Forbcs (9), fig. 49. c Forbes (9), fig. 8,. 
d Underwood (I), figs. Z4, 25; Forbes (9), figs. 65, 66. 
e Though Leonardo da Vinci had in his youth proposed something very similar investing both the 

side-tube and the head of a still (Cod. All. 400v, c; Reti (7), p. 656). 
f Underwood (I), fig. 50; Forbes (9), fig. 133. 

g Forbes (9), fig. 134. Was not the beautiful shrub Weigelia named after him? 
h It is interesting that both of their most characteristic forms gave perfect equilibrium vapour

pressure between the two phases, no • bottle-neck' creating slight pressure in the still-body. But the 
disadvantage was that with irregular boiling some splashings would come over; this is better avoided in 
the traditional flask and Liebig condenser of modern times. 

I (I), pp. 146-7. Dr Ladislao Reti also expressed to us (in private correspondence) his convietion of 
the originality of the Mongol and Chinese stills. 

j These workers might have been surprised at the similarity of their device to some of the tra~itjonal 
essential-oil stills of East Asia (cf. pp. 1l6ff. below). k Fig. 1477a; cf. Morton (I). p. 20Z. 
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Fig. 1474. Coiled serpentine side-tube descending through a reservoir of cold water, from Gesner's 
De Remediis Secretis (+ 1569). It was probably used, though not illustrated, in the previous century. 

rm .• 

35cm. 

Fig. 1475. Solar still for purifying water described by Jackson & van Bavel (I). A direct derivate from 
the Mongolian still. 

The principle of the Chinese still, moreover, is the basis of many interesting modern 
high-vacuum molecular stills. A molecular still may be defined as a still in which the 
distance between evaporating surface and condenser surface is less than the mean free 
path of the molecule. a Hence no re-condensation can occur on the evaporating 

a Morton (I). p. 118. 

"2 
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Fig. 1476. Apparatus for the continuous extraction of plant or other material at the boi~ing temperature 
of the solvent described by Brailsford Robertson & Ray (I). This is again a direct derivate from the 
principle of the Mongol still. 

surface. Under such conditions the fractional distillation of organic compound& in 
non-aqueous or nearly non-aqueous medium can be accomplished because the 
molecules of each substance have their own characteristic mean free path. By adj1l$ting 
the distance between the donator and receptor surfaces very delicate separations can 
be carried out. Such stills are often called 'cold-finger stills', and may employ liquid 
nitrogen as the coolant. In one of the simplest, the Washburn still (Fig. 1471 b}t the 
substance sublimes on to the convex bottom of a cooling tube; this can distil paraflin 
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Fig. 1477. The Mongolian and Chinese stills in modern chemical practice. 
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IOce. 

(a) Wasitzky's apparatus for the continuous extraction of micro-quantities of material. Here the 
Soxhlet system is combined with central drip from a cooling finger. Morton (I), p. 202. 

(b) Molecular still for use with high vacua; the Washburn type. The disti-sublimate collects on the 
convex surface of the cooling tube. Morton (I), p. 119. 

(c) Molecular stills; the Hickman all-glass pot type, with exchangeable receivers. Perry & Hecker (I), 
p. 528. Dimensions in millimetres. 

(d) Molecular stills; a Riegel pot still embodying, like the preceding one, a Chinese catch-bowl and 
side-tube. Perry & Hecker (I), p. 530. 
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wax at 55°C. and sucrose at 120°. Tetrasaccharides have been separated and purified 
by distillation at about 2800

•
a On the other hand, at these very low pressures (e.g. 

2 to 6 X lO-6 mm. Hg), a substance like a-bromo-naphthalene, normally boiling at 
281°, will distil at 190

•
b In the Hickman still (Fig. 1477 c), called by him a 'vacuum 

alembic with collecting arm', a catch-bowl and pipe exactly in the Chinese style is used 
to remove the' disti-sublimate' condensing on the upper cooler and running down to 
its central point.c The Riegel pot still, on an even smaller scale, is similarly conceived 

Water 

(a) 
(b) 

Fig. 1478. Mongolian and Chinese principles in molecular stills. 
(a) Horizontal-flask molecular still with bent-finger condenser, drip point and four-fold rotating 

receiver (Morton (I), p. 120). 
(b) Still of Ellis, in which the catch-bowl transmits to a capillary tube connected to a simple apparatus 

delivering as rotated to a series of receivers (Morton (I), p. I I 1). 

(Fig. 1477 d).d Or the distillate may drip off a nipple on a horizontal cold-fingere 

(Fig. 1478 a); or be made to pass out of a micro-still by a capillary tube for 
collection in a series of receivers (Fig. 1478 b).f General descriptions and further 
diagrams of these stills are easy to find,g and we have noticed a good photograph of a 
high-vacuum still of ' Chinese' type in l\Iorrison & Morrison (I). h 

a Freudenberg, Friedich & Burmann (I). b Watermann & Elsbach (I). 
C See Hickman (I, 3); Hickman & Sanford (I, 2). In some forms, the collecting tube passes vertically 

down through the still centrally and ends in a set of several fraction-collecting flasks. 1n others a central 
glass rod built in acts as a strut strengthening against implosion, and as a guide to carry the distillate 
down. It is also interesting (as Reti (8) has pointed out) that yet other types of molecu:lar stills revive the 
ancient peripheral rim gutter of the West; cf. Hickmall (1,2,3); Hickman & TreVQY(l); Hickmlln & 
Weyerts (I). Some, moreover, have a 'hot finger' instead of a cold one. It would be ittteresting to know 
whether any of the pioneers of the modern technique of molecular distillation were aware of the age.old 
Chinese precedents. d Riegel, Beiswanger & Lanzl (I). e Morton (r), p. 120. fEtlis (r). 

go E.g. Perry & Hecker (I), pp. 527 ff.; Morton (1), pp. 118ff.; Fieser & Fieser (1), p. 34. 
h We are indebted to D r W. E. van Heyningen for first pointing out the extent to which the principle 

of the Chinese still has been incorporated in the modern practice of organic chemistry. 
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(vi) The geographical distribution of still types 

A special investigation should be devoted to the history and geographical distribution 
of all the possible forms of distillation and extraction apparatus. Of these the East Asian 
types constitute one branch of considerable interest, not hitherto adequately taken into 
account by historians of chemistry. We have now given some description of their 
traditional use in modern times (pp. 62 ff. above), and we have traced them back into 
the past so far as is at present feasible (pp. 68 ff.).a Here we intend to sketch very 
briefly the extent of their geographical spread. b 

On distillation among the Mongol peoples perhaps the best paper is that of Montell 
(2), who describes three types of stills (burchur), the Mongol one proper with the 
central catch-bowl, the Chinese one with the side-tube originating from a flat cup or 
shallow grooved rectangular wooden plate, c and lastly one of retort type in which the 
heated pot is simply connected by an arched wooden leather-covered tube with an 
iron receiver jug standing in a basin of cold water.d Notable is the use of clay-daubed 
felt for making joints steam-tight, since felt was one of the most characteristic Mongol 
inventions.e All these types were and are used for obtaining spirits (arihai, airiki)or 
twice or thrice distilled spirit (arsa, chorsa) from fermented mare's milk (kumys, airak, 
arik) containing only some two per cent of alcohol.f 

For the Mongol still proper we need not adduce further sources, except the milk-can
like example (filled at the top with snow and ice), reported by Kriinitz in + 1781 
(Fig. 1479).g But it is interesting that Pallas, in his famous travel book of + 1776, 
figured two sorts of stills for making spirits from fermented milk.h The Kalmuk one, 
lacking still-head and catch-bowl, simply had two • kettles' connected by a tube 

a On various occasions in the past we have referred to what we call the Department of Face-Saving 
Re-definitions (Vol. 4, pt. 2, p. 545, pt. 3, pp. 564,651). Here is another: Arntz (I), p. 203, describing 
briefly the Mongol still, says that it should not make us undervalue I Destilliergeriiten im echten Sinn'. 
But why should Western-type stills be regarded as any more I genuine' than Mongol and Chinese stills? 

b If we are right in our explanation of the origin of the Mongol and Chinese stills (p. 97), all their 
forms everywhere must have derived from ancient China, since it was only in that culture that the 
steamers (tseng and hsien) existed. 

C Rather like a butter-pat board, but scooped out and with grooves, the handle constituting the 
runnel which takes the distillate away. 

d A similar apparatus is shown in the photograph from Hoernes (I), vol. 2, p. 24, fig. 9, reproduced 
by Schelenz (2), fig. 114, of an arrack still with two side-tubes used by the Sagai Turks in Southern 
Siberia. It is apparently non-cooled save that the two receivers are set in a trough which was presumably 
filled with cold water. Schelenz dubs it I iiusserst urwuchsig', but sees a connection with the Hellenistic 
style; presumably he had in mind the dibikoswith its two side-tubes (cr. Berthelot (2), pp. 132, 138, 141; 
Sherwood Taylor (2), p. 137). Apart from the fact that the tubes come out near the top of the still, 
showing that it cannot have any internal rim or gutter, this strange survival really does seem a descendant 
of the dibikos, transmitted presumably through the Asian descendants of the Bactrian Greeks. A closely 
similar drawing given in Wiberg (I), fig. 4, from Maurizio (I), is ascribed to I K. Stalywho, 1913' and its 
exact provenance not stated, but it must be also from Turkic Siberia. Presently we shall see other 
eastward penetrations of Hellenistic and later European still designs (p. 113). 

e Cf. Olschki (7). 
f References to this are legion. We may simply add: Buckland (I), p. 263; Maurizio (I), pp. 217ff.; 

Gmelin (I), vol. 2, pp. 126ff.; Wiberg (I), pp. 74ff. and figs. 4, 5, 6. These refer to Kalmuks, Kirghiz, 
Baschkirs and Astrakhan Tartars. g (I), figs. 470, 471. From Schelenz (2), fig. II3. 

h It is unfortunate that although the great Alexander von Humboldt personally saw distillation going 
on among the Kalmuks in 1829, it did not occur to him to give in his long discussion on the history of 
distillation (3), a precise account of the apparatus used. 
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o"tEne .IX.TIt-. 

Fig. 1479. The Mongol still in folk use; the can of the Crimean Cossacks for distilling arak from 
kumiss (Kriinitz, + 1781). (a) Cavity for coolant, (b) still body. 

(Fig. 1480 a),a but that shown as in use among the Mongols, Buriats and Tungus was 
clearly provided with the upper bowl of cooling water and the side-tube with catch
bowl (Fig. 1480 b); it was in fact a 'Chinese' still. b A larger one of the same kind 
appears in a more recent book resulting from the travels of Maenchen-Helfen in 
Tannu-Tuva (Fig. 1480 c).c Hermanns has extended its range in his account of the 
Tibetan nomads, whose economy is quite similar to that of the Mongols.d We have not 
been able to find much information on other marginal zones of the Chinese culture
area such as Korea or the lands of the Thais. 

For India the information is complicated. As regards the Tantric alchemical litera
ture, Ray gives excerpts from the Rasaratna-samucchaya, probably compiled soon 
after + 1300, which apparently copied its section on apparatus largely from the + 12th
or + 13th-century Rasendra-chiitjama1Ji of Somadeva. The descriptions and iHustra
tionse show only two regular stills (the dheki-yantra and the tiryakpatana-yantra) 
with side-tubes and receivers but no peripheral gutters and no cooling at the still-head, 
certainly no evidence of catch-bowls. f They are in fact retorts, like the Gandhliran 

a (r), p. 3 and pp. 205ff. A Gandharan type. 
b (I), pI. 7 and p. 272. The description was carefully considered by Huber (I), who drew attention 

to the presence of a perforated board above the boiling water at the bottom of the still, and the suspel1$ion 
of the fermented curds on a thick hempen cloth above this and below the position of the catc1i-bowl :and 
side-tube. He also noted how in travellers' descriptions the Greek type of still tended to predominate 
west of the longitude of Lake Baikal (c. 105°) and the Chinese type east of it. Some of the peoples, 
according to Pallas, measured the strength of their' Milchschnaps' in terms of the number of times the 
condenser bowl was renewed with cold water during the distillation. 

c (4), opp. p. 53; cf. also p. 57. 
d (I), pp. 66ff. 
e (r), 2nd ed., pp. 151, Is8ff., 189 ff. and fig. 30d, e. The drawings are often copied, as in Schelenz 

(z), figs. 19,20, ZI; Ferchl & Sussenguth (I), figs. 8, 9. In Ray's ISt ed. the titles of the tiryakplitana
YllTltra and the vidyiidhara-yantra are inadvertently interchanged. 

f The second of these is the one that has the cooling of the receiver by a stream of water poured from 
a jug (pp. 69-70 above). A photograph of just this being done during the distillation of palm wine or 
toddy in South India will be found in Hemneter (I). 
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stills (p. 87), and therefore allied with the early Greek still-types (p. 84). Hellenistic 
influence, as might be expected,a appears strikingly in the dhupa-yantra, a remarkably 
precise echo of Mary's kerotakis.b And, as we shall see in a moment, the dibikos 
appears in India. A link of some interest with the Mediterranean area is the fact that 
stills of closely similar proportions and dimensions to these were used in the early 
decades of the present century for the distillation of araq among the Arabs of Palestine, 
where they were studied by Dalman. c More in accordance with expectation are the 
stills of Gandharan and Tantric type used to this day at Pabna and other places in 
Bangladesh for illicit spirit distillation.d Moreover, in Grierson's description of arts 

(a) 

(c) 

Fig. 1480. Fonns of still in use among Siberian peoples for arak. 
(a) Two vessels connected by an arching side-tube. 

(b) 

(b) Chinese still with catch-bowl and side-tube used by Mongols, Buriats and Tungus. 
(c) Larger Chinese still employed by the people of Tannu-Tuva. 

and crafts in Bihar, which gives the technical terms for all the parts of the traditional 
spirit still, e the apparatus is clearly of Western or Gandharan type. A similar single 
side-tube alcohol still is customary among the Chenchu jungle people of Andhra 
Pradesh in Eastern India;f but much more extraordinary we find a veritable dibikos 
(with two side-tubes though no annular gutters) in use among the· Baiga in Central 

a From the parallel dissemination of Hellenistic mathematics and astronomy, so well known (cf. 
Vol. 3, pp. 146 and 176). 

b There are also four sand-baths, two sublimatories, two extractors, and (as we have seen, p. 55) 
two arrangements for descensory distillation. 

C (I), vol. 4, p. 368 and fig. 112. The side-tube, however, was usually passed through an amphora 
pierced with two holes and filled with cold water. d Mahdihassan (56), fig. 42. 

e (I). pp. 77ff .• but unfortunately no drawing. f Von Fiirer-Haimendorf (I), fig. 61. 
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Fig. 1481. A combination of Chinese and Western designs: the extraction apparatus for materia 
medica used among the Algerians (Hilton-Simpson (I), p. 21). The head is convex like a Hellenistic 
helm, but the extract is collected in a Chinese catch-bowl with side·tube, penetrated by tubes to conduct 
the ascending vaporised solvent. 
Fig. 1482. A Tarasco still from the Lake Patzcuaro region in Mexico (Bourke (I), p. 67). Of pure 
Chinese type, the catch-bowl is particularly large. (a) fire, (b) chimney. (c, d) hoops confining the barrel 
forming the still body, (e) maguey mash in a large earthenware bowl, (1) cooling reservoir replenished 
with cold water, (g) catch-bowl of metal, (h) barrel walls, (k) side-tube, (l), receiver. 

India.a Thus so far nothing of East Asian style is to be seen.b On the other hand, 
among certain primitive peoples, such as the Bhils, who distil from fermented malzua 
flowersc a spirit greatly used in all their ceremonies, the only ritually correct type of 
still is the Mongol one with the catch-bowl.d How did this technique reach Rajputana, 
Gujarat and Malwa? And why do the BhIls honour it above the dibikos, which they 
also possess and use?e Finally, the Mongol still is commonly employed by the Newars 
of the Nepal valley, though that is less surprising. f 

For Mogul India we have an important source in the A'in-i Akbari (The Admini~ 
strati on of the Emperor Akbar) written about + 1590 by the great historian Abii'l
Fa~l 'AIHimi. In his account of the imperial still-room, he describes three types of 
stills, the Mongol suspended catch-bowl type, the Chinese type having a 'large spoon 

a Verrier Elwin (I), pp. 44-5. 
b With the partial exception of the fJidyiidhara-yantra, a sublimatory for mercury which has a basin of 

cold water set above the space in which the metal sublimes; see Ray (1), 2nd. ed., pp. 190-:1 and fig. 30e; 
Roy & Subbarayappa (I), pp. 7, 68. 

c These are the flowers of Madhuca (or Bassia) latifolia (Burkill (I). vol. 2, pp. IJ87ff.). The 
collecting cup or catch-bowl (dOl) hangs inside a harJr}! pot surmounted by the bowl of cold water ('V/ilkli). 

d See Pertold (1); and Mahdihassan (56), fig. 41, for the forest tribes of Bihar. 
• Doshi (I), p. 107. f Regmi (I), pp. 787-8. 
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with a hollow handle leading into ajar', and the Greek still-head with two pipes and 
two receivers, in fact the dibikos.a At such a late date, of course, it is difficult to trace 
anything of technical inter-change in earlier times.b 

From the close commercial contacts of Arabic and Chinese merchants all through 
the Middle Ages one would expect to find the East Asian still types in the Islamic 
culture-area. At present, however (apart from the instance just given), we cannot 
prove this. But we should like to call attention to the Algerian pharmaceutical distil-

" 

• • • 4O4O •• 

. . . . . 

Fig. X483. Zapotec still, also from Mexico, one of a series set along a bench-like stove (de la Fuente (x), 
p. 97). Again of pure Chinese type, but with an arrangement for a constant current of cold water 
through the upper reservoir. For alcohol from maguey mash. 

lation and extraction apparatus described by Hilton-Simpson (Fig. I48I).c This is a 
curious combination of Western and Eastern designs in that it has a concave roof but 
a central collecting point for the condensed extract, surrounded by tubes permitting 
the rise of the vapour into the upper space. Such an arrangement is reminiscent of the 

. pipes that sometimes rise through the Chinese catch-bowl in curious intermediate 
forms of apparatus which we shall examine in a moment (p. I 19), but it lacks all water
cooling at the top. Hilton-Simpson did not actually see one of these stills, but his 
Shawiya medical friend approved the drawing of it. 

• Blochmann (x), vol. x, p. 69. It is rather remarkable that the only reference to the Chinese still in 
Forbes' substantial treatise on the history of distillation should be to Abii'l-Fa~l, (9), p. 54. And then he 
did not recognise it for what it was. 

b Certain authors, e.g. Wiberg (x), have been inclined to look upon India as the original home of all 
stills, but without much positive evidence. It now looks rather as if there were three foci for the invention 
of distillation-the Babylonian-Hellenistic, the Gandhllran, and the Mongol-Chinese. 

c (x), p. 21. 
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Fig. 1484. Part of a Chinese still used by the Cora and Tarasco Indians in Mexico. A roll of mountain
cedar bark, over a yard tall, forms the sides of the still, its edges being jointed with glue. The catch
bowl is a maguey leaf cut into the shape of a spoon (hence its name, cuchara), and its stem, pusing 
outside through a hole, forms the side-tube. From Lumholtz (I), vol. 2, p. 186. 

The typical Chinese still turns up in a rather unexpected place, namely Mexico, 
where the characteristic apparatus for distilling mezcal spirit from fermented maguey 
juice is provided with an upper cooling water-basin and a catch-bowl and side~tube 
underneath it. This was seen by Bourke (I) in 1893 on the island of Tzintzontzin in 
Lake Patzcuaro (Fig. 1482).a Further descriptions have been given by de la Fuente (1) 
for the Zapotecs;b and Lumholtz (I)C for the Cora Indians, who use a roll of mountain
cedar bark as the still sides, with a maguey-leaf cut in the shape of a spoon for the 
catch-bowl, its stem forming the side-tube (Fig. 1484). Besides this, Lumholtz 
added evidence that the true Mongol still also is found in Mexico, among the Huichol 
Indians (Fig. 1485 a).d It would seem at first sight that the only route by which these 
could have arrived there was through Muslim influence in Spain. One would hesitate 

a He called the spirits mescal, but it is better to spell it mezcal, as the Mexicans do, ditt~isl\ing it 
thus from the • mescal buttons' derived from the famous peyQtl cactus Lophophora Wil1iam#i. 'l'bese 
contain psychotropic active principles (cf. la Barre, I), especially the alkaloid mescaline, long used in 
certain Amerindian religious cults, and perbaps the first hallucinogen which received modern, $c~~ific 
study. The similarity of terms no doubt arose because of a confusion between different forms pf~nU»tica~ 
tion. As de Barrios (I) points out, it is not quite true to say that mezcal (and the well known ,eiJUila, a 
particular regional form of it) is distilled from pulque. Pulque is the beer fermented from the sap or 
aguamiel of the magueY plant, Agave atrooirens (and several other species), in a natural process {i.e. 
without added sugar) wherein the yeasts are supplemented by an unusual alcohol-producer. 1'1iermQ
bacterium mobile. Mezcal, on the other hand, is distilled from the press-juice of tbe. hearts of :il.gQ!DC 
tequilana (and several other species), with the addition of sugar, and primarily by yeasts; it is alw.ys 
rectified by double distillation. The agaves belong to the Amaryllidaceae, and are also grownfottheir 
valuable sisal fibre. 

I cannot refrain from recalling here my first introduction to the excellent tequila of Mexico by my 
late friend Miguel Covarrubias. 

b His fig. n, p. 97, is here reproduced (Fig. 1483). C In his vo1. 2, p. 186. 
d (I), vol. 2, p. 184. His diagram seems to have been redrawn erroneously in Wiberg (1), fig. ,. 
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perhaps in a case like this to assume a direct trans-Pacific pre-Columbian passage 
from Asia. a Yet Lumholtz was much inclined to regard the Huichol method as 
pre-Columbian because of its simplicity,b and Bourke (2) was able to add one positive 
argument in fayour of such a belief. He drew attention to an edict of + 1529 by 
Charles V against the use of distilled pulque by the Indians of New Spain.c The key 
word was specifically used-que destilan los magueyes-but the complaint was largely 

Fig. I48sa 

Fig. 148Sa. A Mongol still used by the Huichol Indians in Mexico. A mound of stone and earth is 
built as an oven around a large pottery jar or boiler, thick rings of grass making tight the space above it. 
The funnel formed by the top of the mound supports a copper cooling-basin, and a central pottery 
catch-bowl is suspended underneath by two cords of yucca fibre. From Lumholtz (I), vo!. 2, p. 18+. 

Fig. 148Sb. 'Trifid' pottery vessel from the Colima culture of north-western Mexico, c. - 1450 
(after Isabel Kelly, 1, 2). With a cooling-water basin above and a catch-cup inside, such pots could have 
been used for alcohol distillation in pre-Columbian times. 

against substances added to the liquor from roots and berries with stupefying, 
excitatory or hallucinogenic effects, customary in 'heathen' ceremonies. The strongest 
measures were to be taken against such practices.d Now this was less than ten years 
after the conquest, a remarkably short time if knowledge of distillation had been 
brought only by the Spaniards. An imported drink-preparation would hardly have 
been adopted so quickly into the service of gods and ancestors. Supposing therefore 

a This difficult subject has been looked into already in Vol. 4, pt. 3, pp. 540ff. Cf. Needham & Lu (12). 
b (I), vo!. 2, pp. 183, 185. Diguet (I), p. 610, supported him in this, but Seler (I) preferred to think of 

a borrowing from Spanish-American ~estizo sources. 
C Statute xxxvii in de Paredes (I). Cf. Wiberg (I), pp. I09ff. 
d But in fact they still continue to this day. 
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that the words of the edict mean just what they say, the question of a possible pre
Columbian origin of distillation in Central America remains quite open. a The fact 
that the two methods used were distinctively Asian and not European must give some 
pause for thought.b 

An intermediate alternative would be that the stills were indeed Asian but not 
pre-conquest, and this is the view put forward by Bruman (I, 3) who also visited the 
Huichol people himself, and found that their name for the fermented must before 
distillation was tuba. Since this same Tagalog word is used for palm toddy in the 
Philippines, Brurnan proposed that the Asian stills were brought by the Filipino 
sailors who worked the Manila galleons, the first voyage of which took place in + 1565. 
As would be expected, both the Mongol and the Chinese still-types have long been 
common in the Philippines.c Coconut culture later became an important industry on 
the littoral of Western Mexico, and Filipino influence certainly had much to do. with 
its development. d But the Huichol distilled the fermented mash of the satol plante to 
make their tuchi, not palm toddy; and landfalls of Chinese sailors on rafts or dis
masted junks during previous centuries cannot be ruled out. So judgment should 
perhaps be reserved for a while yet. 

The Mongol still has also appeared, believe it or not, among the Irish peasantry. 
Because of economic depression and heavy taxes, illicit distillation has been a pro
minent feature of that countryside ever since the end of the + 17th century,! as we can 
learn in the interesting survey of Connellg and the colourful descriptions of Hanna 
Bell.h Though generally a cooled coil or worm is used for the condenser, all kinds of 
tar-barrels, milk-churns, oil-drums and potato-pots being pressed into service, the 
poteen or usquebeatha (' water of life', the original Erse form of the word whisky) has 

" Maize beer could also have been distilled. Was this perhaps the yolatl or' heart-water' with which 
the Aztec captains ofAxayacatl consoled themselves after their defeat by the Tarascans in + 147$? See 
Davies (I), pp. 147,331; Duran (I), vo!. 2, p. 283 (xxxvii, 13), Heyden & Horcasitas tc., p. 167. Duran 
called it a caldo esJorzado, which could mean' strength-giving wine'. Today spirits (chicha) made from 
maize are common in many parts of l\1:exico. 

b In her excavations of the Capacha phase of the Colima culture of the north~western COIlst of 
Mexico, Isabel Kelly (I, z) found many double gourd-shaped pottery vessels like 'steamers', the two 
parts, upper and lower, being connected not by a grating but by two or three tubes (Fig. 1485' illu
strates a typical 'trifid'). The date of these would be about - 1450. They are mostly small, With a 
diameter of some 7 ems. at the mouth, but if surmounted by a cooling bowl and provided with Il, little 
catch-cup inside, alcohol could certainly have been distilled in them. We are much indebted to Dr Kelly 
for knowledge of these pots and discussions concerning them. 

e See Feliciano (I). d Bruman (2). e Dasylirion spp. (Liliaceae). 
f There has long been a persistent claim that the people of Ireland were able to distil spirits at 11 very 

early date. The most reasonable statement of the case is that when the army of Henry II invaded I ~land 
in + 1172, they found the Irish using some kind of distilled wir;te or beer. Older works, such as tt'tat of 
Scarisbrick (I), p. 44, tend to accept the story; but more recent studies, e.g. McGuire (I), p. 9:1, are 
sceptical, though not completely dismissive. As we shall shortly see (p. 123), the earlie.st certain alcohol 
distillation in Europe was carried out by the Salemitan Masters in Italy in the neighbotlrhood of + I 160, 
so that if the proe-ess was known in Ireland only some twelve years later it must have travelled thither 
with bizarre speed. Wandering Irish monks could have made that jUst pos$ible, but it remains very 
improbable. Moreover, no mention of spirits has beell found in any primary source or basic authority 
for Henry n's invasion of Ireland (priv. comm. Dr Roger Lovatt). Of course, if the distillation of 
alcohol was really known in late + Izth-century Ireland it would presumably have been done with stills 
of Greek, not Mongolian, type. But judgment is best suspended until further evidence appears. 

g (I). pp. I-50. h (I), pp. soi!. 
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also been distilled in simple ·kettles. a A kettle was partly filled with the fermented 
liquor and a pint mug placed inside it (presumably on some support to lift it from the 
bottom); the spout of the kettle was then sealed or corked and its lid turned upside 
down so that the knob hung above the mug and cold water could be added to the 
hollow of the lid. Thus the vapours condensed on the under surface of the lid and the 
concentrated alcohol dripped into the mug.b Did some Irishman think this up on his 
own, or had he been travelling among the Mongolians? 

Actually, he need not have wandered so far, since the Mongol still design exists to 
this day all over Russia, Poland, Hungary, Rumania, Czechoslovakia and other parts 
of Eastern Europe. The fact that distillation by the peasants has generally been illegal 
has rendered this fact less well known than it might be.c Pdlinka (the' mountain dew' 
again) is made by setting a bowl of cold water atop a large tin pail, and supporting a 
catch-bowl below it by means of pieces of stone or a wooden frame or iron tripod. 
The must (cefre) is usually derived from cheap pure sugar and yeast with flavourings 
subsequently added. The ubiquity of the arrangement throughout the Eastern 
European countries may well have had something to do with that persistence of 
Mongol and Chinese still designs into the sophisticated apparatus of modern chemistry 
which we discussed above (pp. 99 ff.). 

Conversely, clear derivatives from the Hellenistic or Gandharan still, mostly rimless, 
and if possessed of water-cooling only round the receiver, have penetrated widely over 
the world, including parts of Asia. In traditional Ethiopia a still of this kind was used 
for beer and mead, d while that for palm toddy in South-east Asia often had a long 
bamboo side-tube, e and as for Africa, the Anyanja of Nyasaland used a simple' pot and 
gun-barrel',f Typical Hellenistic stills with annular gutters are seen in Armenian 
documents of the + 16th century.g More advanced types with side-tubes passing 
through a condenser trough or barrel analogous to Liebig's, are reported for the 
Ostjaks,h the Wotjaks (cf. Fig. 1486),i the Palestinian ArabsJ and the Madagascans, 
who distilled from fermented sugar-cane, mead, the berries of Buddleia madagas
carensis and other musts.k Some of these forms are irresistibly reminiscent of the 
picture of Johann Wenod de Veteri Castro (p. 94), and presumably there was plenty 
of time for them to spread outwards from Europe since the early + 15th century. 

That the Hellenistic or Indian still-type penetrated far to the east rather earlier 

a E.g. in Co. Longford. 
b Irish Folklore Commission MS. 1458, pp. 457-8. At least one such apparatus can be seen in the 

collection of H. M. Customs and Excise at King's Beam House in the City of London, and a label says 
that it was seized at Edinburgh about 1950. We are indebted to Mr Arthur Slater for a knowledge of this 
museum, and to Mr T. Graham Smith the Librarian, with his colleague Mr Trevor Machin, for their 
kindness in showing it to us. 

C We ourselves gained this valuable information from our friend Prof. Horvath A.rpad of Budapest 
(Aug. 1970). 

d See Huber (2); Maurizio \I), reprod. in Wiberg (I), fig. 2. Cf. Ratzel (I), vol. 3, p. 228. 
e See Weule (I); Maurizio (I), reprod. in Wiberg (I), fig. 3. 
f Stannus (I). g Figured in Kazanchian (I). 
h Maurizio (I), reprod. in Wiberg (I), fig. 5. 
I From Buch (I), p. 50S, an account of 1883. There is a bad redrawing in Wiberg (I), fig. 6. 
j Dalman (I), vol. 4, fig. 112 and p. 368. 
k See EIlis (I), vol. I, p. 211; cit. Crawley (I), pp. 185ff. 
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than that is indicated by an interesting passage in a Chinese encyclopaedia compiled 
about + 1301. The Chii Chia Pi Yung Shih Lei Chhiian Chi! (Collection of Certain 
Sorts of Techniques necessary for Households),a probably put together by Hsiung 
Tsung-Li,Z contains the following passage on 'The Burnt-wine Method of the 
Southern Tribesfolk' (Nan fan shao chiu fa)3 which they used to make a-li-chhi,4 i.e. 
araqi. The rather detailed description can be followed more easily by the aid of the 
drawing (Fig. 1487 a). Hsiung Tsung-Li says:b 

For this item you can use all sorts of wine, sour or sweet, weak or insipid, or wine that 
doesn't have a proper taste. C (Pour the wine into) a pot so that it is eight-tenths full, and 
place another pot above it so that the two mouths correspond but the upper one slants to one 

Fig. 1486. Western-type still with cooling-barrel condenser on the side-tube used for the distillation 
of arak by the Wotjaks in Siberia (Buch (r), p. 505). 

side. Have a hole at the side of the upper empty vessel, with a bamboo tube coming out of it, 
and under the cnd (lit. the beak) of this tube place another empty pot (as receiver). Opposite 
the side where the rims of the two pots come close and the bamboo tube projects, fiJI the gap 
with one or more pieces of white porcelain from a broken basin, or else of pottery or tile, sO 
that (the still) will be air-tight when cemented with the Jute. Make the lute by pounding 
paper to a pulp and mixing it with lime, then seal all chinks carefulIy as thick as four fingers. 
Then put (the still) into a large new earthenware vat, embedding its base firmly in a mass of 
the same paper-lime lute, and heat it all around with two or three catties of hardwood 
charcoal, but not above (the level of the wine in) the still. When the wine boils the vapours 
mount up into the empty pot, and from this (still-head) they flow down through the bamboo 
tube into the pot below (the receiver). The colour (of the spirit) is quite white, no different 
from that of pure water. Sour wine will give an acrid (distillate), but that from sweet and 
insipid wine will be agreeable; in any case, one part of good spirits is obtained fWIll three 
parts of wine. This technique can be used with winter-sacrifice wine, or heated wine;d in 
fact all wines can be 'burnt' (i.e. distilled) in this way. 

So here was a 'pot and gun-barrel' still of simple construction, and its southern 
environment indicates that it had come from the Indian culture-area. 

a SKCS/TMTY, ch. 130, p. 75a. 
b Ch. 12, pp. 42b, 43a, reproduced in Shinoda & Tanaka (1), p. 345. 
C Cf. p. 135, note e. d Cf. p. 67. 

I m ~~ ~, Jfl </' ~ ~ :J;t 2 tm ~ Tf. 3 m 1t :1t1l f1!'i 'i1i. 



33. CHEMICAL TECHNIQUE II3 

Fig. 1487a. Reconstruction of the 'pot and gun-barrel' still described in the Cha Chia Pi Yang Shih 
Lei Chhiian Chi of + 1301. An Indian or Western design with no cooling for either the helm or the side
tube. 

Fig. 1487b. Still of Hellenistic type used in China for the industrial preparation of essential oil of 
cassia, from the leaves and flowers of Cinnamomum Cassia (Schelenz). As the inscriptions say, the oil 
sinks to the bottom in the successive decantation receivers, an emulsified distillate having been drawn 
off from the peripheral gutter. The chimney is on the left, not to be confused with the automatic fuel 
stoker shown in Fig. 1471. 

Furthermore, stills of Western or Hellenistic type, especially for preparing essential 
oils, are found in modern China. Or so we must assume from the illustration of a 
cassia oil still with annular rim, no water-cooling at the head or for the side-tube, and 
three successive automatic decantation buckets as receivers beyond,a presented by Li 
Chhiao-Phing.b We give the better version of Schelenz in Fig. 14.87 h.c It is clear that 

a The heavy oil sinks in the successive decantations, as the Chinese captions say. 
b (I), fig. 73, opp p. 148; again this is in the English edition only, and again without statement of 

source. 
c (2), fig. JI6. The drawing appears again in Forbes (9), p. 7, where it is credited to the Indian 

Institute at Amsterdam. The probable source is a commercial report of 1893 (Anon. 95), whence it also 
got into Gildemeister & Hoffmann (I). 

8 NSC 
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this would not work well for a Iow boiling-point liquid such as alcohol, where some 
form of water-cooling is desirable. Yet Guppy's description (I) of the distillation of 
'samshu' (san shao,l cf. p. 149 below), thrice-distilled spirits, in North China in the 
eIghties of the last century might be thought to point to the same thing, as he speaks of 
a gutter. 'The fermented millet', he wrote, 'is placed in a large wooden vat or tub, the 
bottom of which is made of a kind of grating, and beneath the vat there is a large 
boiler of water heated by an adjacent furnace. The steam ascending through the grat
ing and passing through the fermented millet finally comes in contact with a cylinder 

Fig. 1488a Fig. 1488b 

Flg. 1488a. Japanese rangaku or + 18th-century pharmaceutical extractor still (Elm), a very compact 
cLyice. 

FIg. 1488b. Cross-section of the same (Elm). I, lid; 2, cooling water reservoir; 3, outlet for renewing 
the water; 4, still body, with the plant or other material to be extracted supported on a grating; 
5. side-tube from annular gutter delivering the extract in the condensed solvent; 6, solvent to be distilled; 
7 source of heat, a charcoal fire. 

of cold water; it is there condensed and trickling off into a little gutter, finds its way 
out through a long spout in a clear stream of veritable sams/zu. ' But it is perhaps more 
likely that by 'cylinder' he meant the cooling-bowl top of a Chinese still rather than 
any kind of \Vestern Moor's head, and by 'gutter' he referred to the catch-bowl, very 
possibly elongated, at the end of its side- tube. a 

A more certain example of the penetration of the annular rim \Vestern still-type 
mto the Chinese culture-area can be seen in the pottery extractor-still used until 
recently by Japanese pharmacists and physicians. Fig. 1488 a shows one of these, and 
from the sectional diagram (Fig. 1488 b) it is clear that the cooled head has a conca\'e 
roof and that the distillate is carried away by a true peripheral gutter.b Similar stills 

a According to Guppy, the samshu produced had an alcohol-content of 48-54 %. 
b The object here shown belonged to a family which had practised medicine since the + 15th century 

in Yamato province near Kara. Starting as physicians of the Chinese school, they took up Rangaku 
le,Jrning towards the end of the Tokugawa period, hence the \Vestern influence. A complete collection 
of their instruments and appliances was described by 2\iessrs. Elm & Co. of Osaka in their Catalogue 
;\IB 1967. \\'e are much indebted to this firm for kindly providing us with the cross-section diagram. 
In 1964 we had been able to examine personally a similar still in the l\1useum of the Takeda Chemical 
C<lmpany's factory at Osaka, for \\ hich we also record thanks to our kind hosts, Dr K. \\'atanabe and 
DJ Miyashita Saburo. These compact pottery stills are hard to date, but the famous firm of Wedgwood 

:=::ltll 



33. CHEMICAL TECHNIQUE lIS 

Chimney 

Wooden cylinder 

•

'. ':":.':~.~: ...... JI!!i: 
":' .. -. -;------=--== .~ . .. ~--------4~:--------- . 

Iron Pan G:.pcr::r::o::::c:CI 

I i I i I 

Fig. 1489. Chinese industrial still of Western type for the distillation of kao-Iiang wine. 
From Li Chhiao-Phing (I), p. z09. 

on a much larger scale came into use in modern times for distilling kao-liang spirits 
in North China (Fig. 1489).a It is not necessary for us here to expatiate on the spread 
of the Western still-type to other cultures, but it may be worth recording that stills not 
unlike those of the Japanese and Moroccan pharmacists (cf. p. 130) occur in Mexico 
made of earthenware, doubtless introduced by Jesuit rather than by Dutch or Arabic 
influence, while in Brazil such Moor's head stills are carved entire from the local 
soapstone. b 

Another possible penetration of the Western annular rim or gutter concept into the 
Chinese culture-area is to be found in the realm of the kitchen (that foster-home of so 
much chemical technology),c and in the province of Yunnan-though somewhat 
distorted topologically. Those who have had the good fortune to tread the streets of 
Kunming, Tali or Kochiu may have enjoyed in restaurants a special dish in which 

was making similar types as late as 180z, when one is depicted in the firm's 'Shape Book' or 'Drawing 
Book', no. 8 I 4. The Dutch vi rtuoso and physicist Martinus van Marum bought a couple of them from 
Wedgwood il, 1790 and these are still in the Museum founded by Pieter Teyler van der Hulst at 
Haarlem (see Turner & Levere (I), vol. 4, p. 350, no. 346, fig. 309). For this information we are indebted 
to Mr John Chaldecott of the Science Museum Library and the Curators of the Wedgwood Museum at 
Barlaston. At what time these distillation devices in pottery or porcelain rellched Japan remains obscure, 
but doubtless it was through Dutch intermediation. 

a Li Chhiao-Phing (I), fig. 83, p. 209. Not in the 2nd (illustrated) Chinese ed. (1). The description 
of 1867 for a Hankow distillery, in ]ulien & Champion (I), pp. 201-2, corresponds in all particulars with 
this diagram. So does that of Yang Tzu-Chiu (I) for Canton establishments which in 1919 were pro
ducing thrice-distilled rice spirits of c. 45 % alcohol content. In Kuangtung at this time the still-head 
was sometimes made of pottery rather than of metal. 

b Dr L. Reti (private C'omm.). 
C Cf. here what has been said above CP. 30) on annular rim-trough water-seals. 

R-2 
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chicken, ham, meat balls and the like have been cooked in water just condensed from 
steam. a This is done by means of an apparatus called chh£ kuo l (or formerly yang li 
kuoz),b made especially at Chien-shui3 near Kochiu. It consists simply of a red 
earthenware pot with a domical cover, the bottom of the pot being pierced by a 
tapering chimney so formed as to leave on all sides an annular trough (Fig, 1490). 
The chhi kuo once placed on a saucepan of boiling water, steam enters from below and 

Fig. 1490 Fig. 1491 

Fig. 1490. Cross-section of a chhi kuo, for cooking foods in water just condensed from steam.,without 
loss of volatile flavouring substances. The edges of the domical lid direct the distillate inwards, and the 
food lies in a large annular space surrounding a central chimney with a narrow mouth. A topOlogical 
relationship with the rim-pot stills of ancient Mesopotamia is clear (cf. Fig. 1455). Vellsel. of Ilimilar 
shape, but with a spout instead of a lid, are known from classical antiquity (Kenny (1), p. 252); their 
purpose is uncertain. 
Fig. 1491. Japanese industrial still for peppermint oil (from Schelenz (2), p. 129. after TanabSetsu
saburo and Schimmel). Fully Chinese in type, it has an arrangement for renewing the cooling water at 
the top, and for returning (by means of a siphon, not seen) the imperfectly separated emulsion of oil 
and water to the still body for re-distillation. 

is condensed so as to fall upon and cook the viands in the trough, resulting thus after 
due process in something much better than either a soup or a stew in the ordinary 
sense. Since the chimney tapers to a small hole at its tip no natural volatilesub~ances 
are lost from the food, hence the name of the object and the purpose of the exercise. 
The chhi kuo must claim to be regarded as a distant descendant of the Babylonian 
rim-pots (for it has and needs no Hellenistic side-tube) with the ancient rim expanded 

a In recent times this technique has become known all over China. It is fully described. with photo
graphs, in Anon. (101), VO!. Il. p. 6. 

b From the dripping down of the steam condensate infused with fiery Yang. 
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Fig. 1492. Triple still for peppermint oil, also from a Japanese source (Schelenz (2), p. 128). The 
three stills are set up in a row above a rising flue like a 'hillside' pottery kiln, and all have the return 
pipes from the receivers, in this case low so as not to disturb the supernatant oil. A, H, I, water for the 
steam distiIlation; d, d, d, gratings for the vegetable material; B, B, B, stiIl bodies; C, C, cooling 
reservoirs; F, fire; G, manner of jointing bamboo pipes so as to negotiate corners; K, catch-bowls; 
L, side-tubes; N, chimney; 0, receivers; P, return-pipes. 

to form a trough, compressing the ' still' -body to a narrow chimney. But how the idea 
found its way down through the ages, and from Mesopotamia to Yunnan, migh.t admit 
of a wide conjecture. 

The further pursuit of the Chinese still and its variations by means of eye-witness 
accounts of traditional technology leads to some very remarkable transitional forms. a 

Two Japanese illustrations of stills for peppermint oil are given by Schelenz (2); 
see Figs. I49I,b I492.c In both of these the wooden tub- or barrel-like towers are 

• Certain of those reported seem to need further investigation. Deniel (I) in 1954 gave drawings of 
stills of Chinese type used in Vietnam for the preparation of alcohol from fermented rice, sorghum or 
kao-Hang. But they raise some doubts about their accuracy. In one case (Fig. 1494 a), the catch-bowl is 
very large, almost as large as the still-body, while the side-tube extends uselessly beyond its apex to the 
opposite side of the still. There are other examples of very large catch-bowls (cf. Figs. 1482, 1484), but 
the point of the latter arrangement is not obvious unless it was a way of fixing the side-tube more firmly. 
It occurs also in Fig. 1491. Then in another case (Fig. 1494 b), the side-tube descends as a spiral tube 
through the hot vapours before leaving. This seems incomprehensible, unless the coil was really a 
cooling-coil outside the still, misplaced by a misunderstanding. 

b His fig. 112. This also appears in the book of Gildemeister & Hoffmann (I), vol. 3, p. 533, where it 
is attributed to 'E. Marx (2). 

C His fig. 11 I. Schelenz appears to attribute this to an 'excellent report' made by Tanaka Setsusaburo 
to Messrs. Schimmel & Co. of Miltitz in 1908. 
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strengthened with hoops and have at the bottom gratings above the steam boiling pan 
on which the peppermint plants are piled up, filling most of the still body. This is 
reminiscent of the set of sieves piled one upon another in which the familiar pao-tzuI 

(filled dumplings) are steamed; and of course of the' steamers' of the Chou and Han 
(p. 27 above). In both of the stills depicted in Figs. 1491 and 1492 a bamboo tube 
leading from the receiver back into the still under the grating returns the aqueous 
phase for re-distillation. The apparatus in Fig. 1492, however, has the further interest 

Fig. 1493. Vietnamese industrial still for the essential oils of star anise, Illicium verum (from Sclu!lenz 
(2). p. 134. after Gildemeister & Hoffmann). This is a form transitional between the Chinese anthhe 
Western systems; for the steam and the distilled oil rise from a concave-headed still throUg~1t short 
pipe penetrating what is essentially a Chinese catch-bowl, so that the distillate is taken .. off th~ the 
side-tube from an annular channel. The cooling reservoir at the top is typically Chinese. There is wso 
the siphon to return the oil-water mixture for re-distillation. 

:hat a succession of stills is arranged one behind the other upon a rising flue closely 
~'eminiscent of the t hillside' kilns of the pottery and porcelain industry. a So far, these 
forms are of the standard Chinese pattern. 

a Cf. Sect. 35. 
If!1.-'f 
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Fig. 1494a. V.ietnamese alcohol still (from Deniel (I), p. 43). A wholly Chinese design, with a particu
larly large catch-bowl (mai rua); cf. Figs. 1482, 1484. 
Fig. 1494b. Another Vietnamese alcohol still (from Deniel (I), p. 43). Here the side-tube is depicted 
as circulating in a coil through the still body (see text, p. JJ7). 

Fig. 1495. Chinese industrial still for star anise oil (pai chio yu), from Schelenz (2), p. 135. It is similar 
to that shown in Fig. 1493, but there are three rising pipes through the' catch-bowl', and instead of 
a return tube from the receiver there is a decantation arrangement which separates off the supernatant 
oil. 

But Schelenz (2) also gives pictures of two very strange developments of this type 
of still. Fig. 1493 shows a Vietnamese one used in Tongking for star anise oil.a Here 
the plant material is placed upon a grating as usual, but the distillation vapour rises 
through a short tube which passes into a bowl-shaped space surmounted by the 
characteristically Chinese convex still roof, above which cooling water circulates in a 
higher bowl. This then is as if a rising vapour tube were to pass through the bottom 
of a Chinese catch-cup. Thus there is here a remarkable mixture of the Chinese and 
Western still types, for the cooling is done by a bowl at the still-head, yet the distillate 
is removed by a side-tube leading off from an annular channel. But since this trough 

a His fig. JI7, from Gildemeister & Hoffmann (I), vol. 2, pp. 379ff., based on Anon. (97), p. 659 
and (96), p. 8S. On star anise, Illicium "erum, see pt. 2, pp. 136-,]. The 'badiana oil' got from it is an 
important raw material providing most of the anethol used extensively in the liqueur and cosmetic 
industry. 
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space is much larger than the entry pipe it is almost as if the Yunnanese chhi kUQ 

had been provided with a side-tube as well as the usual convex water-cooled head. 
Fig. 1495 gives a further variation,a the bottom of the Chinese 'spoon' or catch-cup 
and side-tube, under the bowl cooler, being pierced by tubes in three places to allow 
the entry of the vapour.b This type was apparently in use in Kuangtung and Kuangsi 
during the last century. We are here very close to the Moorish (Algerian) extractor 
still of Fig. 1481, with the difference that the take-off is peripheral rather than central, 
and the head is a convex water-cooled one rather than a concave one with no special 
cooling. Tht: receiver of the Chinese apparatus is compartmented to allow the auto
matic decantation of the oil which floats on the water.C In these arrangements, as 
in other extractor systems which we have already mentioned (pp. 113 ff.), it is worth 
noting that they all depend on steam distillation; it must have been found out very 
early that attempting to distil essential oils at temperatures near their boiling-points 
would only decompose them and lose their fragrance as well as givip.g a poor yield. 

The two pieces of apparatus just described constitute remarkable transitional forms 
between the Chinese and Western types of still. After an, if a pipe is led up through the 
bowl of the Chinese catch-cup or spoon collector on its long arm, the structure 
becomes topologically similar to the ancient Western annular rim channel. Is it con
ceivable, perhaps, that these types of still were invented by people who had been 
brought up in the Chinese tradition and then came to know of the Western peripheral 
gutter? Conversely, could the Moor's head still top of the West have arisen because 
a knowledge (or even a rumour) of the Chinese cooling-bowl reached the occidental 
world some time between the + 12th and the + 15th centuries? This surmise will 
acquire particular significance in the light of facts recorded in the ensuing sub-section. 

I t is thus evident that much further research will be needed before we can hope to 
translate the theoretical diagram of Fig. 1454 into terms of the concrete appearance 
and development of the different forms among the various peoples in successive ages. 
But the task will be a truly fascinating one. Here we have only touched the surface 
layers. 

Nevertheless, it does begin to look as if the two polar types of still, the Western and 
the Eastern, started out from two entirely different instruments of the simplest descrip
tion, the pot-lid with turned-up edges and the steamer with its grating. The former 
led to the concave still roof and annular rim collection, the latter to the convex still 
roof and central collection. Neither of these types could easily affect the other because 
of their complementary logic, yet (as we have just seen) inter-specific' crossing' did 
eventually occur. The most important transmission seems to have cqme (so far as we 
can see at present) from the' Moors' of the East as an idea only, skipping the Arabic 
culture-area and generating a necessarily different form of still-head cooling in the 

a Schelenz (2), fig. llB, from Gildemeister & Hoffmann (I), vo!. 2, pp. 379ff., based on Anon. (97), 
p. 659 and (96), p. 85. This still also was used for star ani se oil. 

b Both these still types seem open to the criticism that some of the condensate would drop directly 
into the tube or tubes and so back into the still, but this may have been obviated in practice by a short 
right-angle turn at their tops, like the cowled ventilators of ships. 

cA'verbluffend einfache und zweckmassige Vorlage', remarked Schelenz. 
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West. But there was another source from which the principle of water-cooling for 
condensation could have come, namely the third tradition, geographically inter
mediate, Indian or Gandharan. This still-type, the probable ancestor of all retorts, was 
allied with the Western still because of its concave still-head, but also with the Mongol
Chinese because of the water-cooling which its receiver probably had from an early 
date. Eventually of course all three traditions have been incorporated among the 
myriad devices of modern chemistry. 

(8) THE COMING OF ARDENT WATER 

Of all the evocative names in the history of alchemy and chemistry none can be con
sidered more striking than aqua ardens-the water that burns-for burning is an 
attribute of fire, not water. No one can fully appreciate the strangeness of what this 
meant to medieval people unless he is aware that the work of the alchemist and proto
chemist, almost from Hellenistic times onwards, and certainly also in China, had 
concerned the conjunctio oppositorum, a the hierogamic union of sun and moon, the 
Tao of the synthesis of Yang and Yin, indeed the' marriage of fire and water'.b True, 
the light fractions of petroleum had been distilled into' Greek Fire' by Callinicus at 
Byzantium about + 670, but the petrol- or gasoline-like liquids which he and his 
successors produced never got the name of 'waters', either in West or East, pre
sumably because although whitish and fairly transparent they smelt so differently and 
were immiscible with water. They were in fact thought of more as oils, quite rightly; 
and actually received in China that designation from the time of the first knowledge of 
them.c It is therefore a matter of great interest to discover, if we can, who first became 
familiar with the taste and smell of strong distilled alcohol, d and where this was. e 

With the praises of the drug indited by European writers we can well dispense, yet 
the words on aqua vitae written by Conrad Gesner of Zurich, the great naturalist and 
chemist, and a personal friend of John Caius, are too seductive to omit. 

The taste of it [saith he] excedeth all other tastes and the sme! all other smelles. It com
forteth the natural heat more than any other remedye; it is most holsom for the stomake, the 

a Cf. pt. 3, pp. 69, 70, 149. 
b A fascinating account of the 'submarine mare' in the mythology of Siva has been given by 

O'Flaherty (I). The fire-breathing mare, Aurva vat/ava, at the bottom of the sea, is like the Yang 
within the Yin (cf. Vol. 5, pt. 5), and symbolises Siva and his sOOkti Parvatl. He is essentially fire and 
she is water, but they are eternally one. 'He is the ascetic fire which rages against the erotic power, but 
also the fire of passion that cannot be controlled by asceticism.' She is the giver of the energy of both, 
and together they image the balance of forces in the universe, flame that can never be quenched, oceans 
that can never dry. Psychologically it would be hard to go deeper, with the dynamism of the id expressing 
itself in inwardly-directed mortido and outwardly-directed libido. On the symbolism of the mare and 
the dragon cf. Rousselle (8). c Cf. pp. 158 ff. 

d The term originated, as is well known, from the al-kul;zl of Arabic authors, antimony sulphide in 
very finel} comminuted form, an impalpable powder used as a kind of mascara by girls and women in 
the Middle East (cf. Vol. 5, pt. 2, pp. 267-8). Paracelsus applied it about + 1535 to the distillate of wine 
because alcohol was such an extremely subtle thing, so there was alcool '!:ini as well as alcool antimonii 
(cf. Partington (7), vol. 2, p. 149). 

e The best history of alcohol-distillation, perhaps, is that of Arntz (I), but it is lamentably deficient 
on the Chinese (and indeed the Indian) evidence. There is a short general llccount of alcohol and its 
history in a lecture by a distinguished chemist; Armstrong (I). 
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harte and the liver, it noryscth blud, it agreeth merve10usly and most with mans nature, it 
openeth and purgeth ye mouthes and entrances of the membres, vaiues and poores of the 
body everyone, it avoydeth all obstruction and comforteth them~yea, it changeth the 
affections of the minde, it taketh away sadnes and pensivenes, it maketh men meri, witty, and 
encreaseth audacitie ... It avoydeth and kepeth a man from gray heares, ... it encreaseth the 
ability of accompanying with wemen, ... it maketh women apt to conceive but anoyeth them 
that be greate with childe .. ,a 

And so on. Who were really the first to prepare this stuff? 

(i) The Salernitan quintessence 

Any definitive picture of the development of the means of distillation of volatile 
substances in the West in the period between the + znd century and the late + 13th 
century, the time of Taddeo Alderotti, will have to include evidence which may be 
gleaned about the idea of a 'Quintessence' derived from wine.b This appellation, 
designating ethyl alcohol as of a quasi-spiritual nature, c and adding a fifth (guinta 
essentia) to Aristotle's four elements, is fully present in the writings of the followers of 
Raymond Lulld in the mid or late + J4.th century.e Already before this time alcohol 
(aqua ardens or aqua vitae, the 'burning water' or 'water of life ') had become im
portant in medicine,f and in techniques for the preservation of organic substances; for 
example John of Rupescissa welcomed it as a quintessential stabiliser which would 
defend the body from corruption until the last day.g Alderotti, in his Consilia 

a Treasure of Euonymus (+ 1559), p. 85. 
b Here the article of Sherwood Taylor (6) is an indispensable aid. In the Jabirian Corpus there is a 

Kittib al-TabI'a al-Khiimisa (Book of the Fifth Natut:e) Kr/396, and while this is mostly explained 88 8 

basic materia prima, the word ru& (pneuma) is occasionally applied to it. There may therefore have been 
Arabic influence on the Lullian Corpus. 

C The whole thought-complex here is extremely suspi<:ious of East Asian ideology. Not only were 
there always five elements in Chinese natural philosophy, unlike the four of the Greeks (cf. Vo!. 2, 

passim), but as we have frequently pointed out, Chinese thinkers were averse to any suCh sharp dil>tillc
tions between matter and spirit as were customary in European thought from the beginning (cf. here, 
pt. 2. pp. 86, 92-3, pt. 3, p. 149). If the idea of the quintessence was really in earlier Arabic texts, we 
should have yet another reason for suspecting Chinese influence on the Jibirian Corpus. 

d Himself + 1235 to + 1315. but probably never a practising alChemist. 
e Especially the treatise entitled De Secretis Naturae seu de Quinta Essenti(), whiCh describes the 

distillation of alcohol as well as the theory, and gives pictures of stills. The receivers are cooled. 
f In the late + 13th century Vitalis du Four (cf. p. 196) and Taddeo Alderotti himself used it 

therapeutically. In + 1288 stills were banned from Dominican friaries, pharmacy being cons:idered a 
secular calling. About + 1250 the physician Gilbertus Anglicus recommended 4qua vitae for travellers 
(SartoTl (1), vol. 2, p. 6s8)-very reasonably, jf one considers the rigours of winter journeys ill those 
days. 

g De Consideratione Quit/tae Essentiae, written in the first half of the + 14th century. This ide. was 
quite a legitimate one; it may well have derived from actual observation$ of the preservation of p~ril!hable 
plant and animal matter in alcohol. Thence the road lay straight to the use of alcohol and other liquid 
organic compounds as fixatives, first noted by Robert Boyle, who in + 1666 described 'a way of pre* 
serving birds taken out of the egge, and Qther small faetuses' (cf. Needham (2), p. 137). John of 
Rupescissa quenched gold leaf in his alcohol' to fix Sol in it'. and the numerous complCl( liqueurs which 
the religious orders developed in the + 16th century were really examples of microcosmic' philOsophical 
heavens' in which the stellar influences generating the virtues of many plants had been, as. it. were, 
captured on earth and' fixed' for human benefit. On John of Rupescissa himself see Multhauf (x). On 
ideas of the permanent preservation of the body in relation to material immortality in China, see pt. 2, pp. 
294ff. 
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Med£cinaliaa about + 1280 described how he used the four times re-distilled wine for 
medical purposes. The ten times distilled, obtained only in small quantities, he called 
perJect£Ss£ma;b it would bum completely away when ignited, and moreover any cloth 
soaked in it would bum also. Von Lippmann quotes Alderotti's detailed description 
of his procedure and calculated that at least 90 % alcohol could be obtained by his 
method.c 

Going back, we find accounts of the distillation of wine in the + 13th-century text 
of Marcus Graecus, d as also in Salemitan textse and the + 12th-century version of the 
Mappae Clav£cula. f The latter description is in the form of a cryptogram which was 
solved without difficulty by Berthelot (lO).g Little is said about the distillation 
apparatus, and there is no clear mention of cooling in any text. The distillate, • burning 
water', caught fire when a flame was applied, but combustible things dipped in it 
would not themselves bum.h The same observation, using a linen cloth, is made in 
Marcus Graecus.l Berthelotj and Diels (3) both emphasised the great similarity in 
style and content of these two treatises to that of the Alexandrian and Byzantine 

a Now published in full by Nardi (I). Cf. Siraisi (I). 
b It is not clear why Alderotti redistilled, since his cooled rising coil will give So % or 90 % alcohol in 

one operation (Reti). It would seem that his text may be corrupt, perhaps containing insertions made 
by his students who were used to having to re-distil. Without dephlegmatory or fractionation devices 
multiple distillation is mandatory, with or without water-cooling. The Chinese certainly did it, as is 
evident from traditional phrases like san shao,l 'thrice burnt' . About five distillations would be required 
for So % alcohol; it is unlikely that in traditional China anyone ever went beyond this level towards 
absolute, and probably not usually beyond 70 %. 

c (IJ), p. 1359. Cf. p. 9J above. Reti's reconstruction of the apparatus Alderotti used has been given 
in Fig. 1469. Cf. Arntz (I), pp. 227ff. 

d The famous Liber Ignium ad Comburendos Hostes, so important for Greek fire, and the beginnings 
of gunpowder in the West (cf. Leicester (I), pp. 78-<); Berthelot (10), vol. I, pp. S9ff., tr. pp. looff., 
alcohol recipes, pp. 117, 122, 134, IJ6ff., 142; Multhauf (5), p. 205; Arntz (I), pp. 2ISff.). The present 
viE'w is that the text as we have it now is of the late + IJth century, with much Arabic influence. No 
Greek version has been found, in spite of the writer's ethnikon; and the background of the text, from 
internsl evidence, is Spanish rather than Byzantine. The earliest entries may go back to the + 8th 
century (cf. Partington (5), p. 60), but both alcohol and gunpowder belong to the last versions. 

e The writings of the physicians of the School of Salerno (see Multhauf (5), p. 205-6; Leicester (I), 
p. 76; Forbes (9), pp. S7-S; von Lippmann (IS) and (I), vol. 3, p. J2). They fix the discovery not long 
before + 1170, possibly as early as + 1155. The Salernitan Corpus from the first half of the century 
(ed. Sudhoff) has much to say on the distillation of essential oils, but does not mention alcohol. A MS. 
copy of c. + 1200, Aqua ardens sic fit, in the Library of Gonville & Caius College (45 I (J92), IS c) has 
been reproduced and translated by Arntz (I), pp. 22J, 225. 

f 'Little Key to Painting', one of the Latin practical compendia of metallurgy, dyeing and other 
chemical arts, probably first begun about +S20, but now available only in MSS. of the + loth and 
+ 12th centuries (cf. Leicester (I), p. 76; Berthelot (10), vol. I, pp. 2Jff., tr. pp. Jiff., alcohol recipE', 
p. 61; Multhauf (5), p. 205; Smith & Hawthorne (I), p. 59; Arntz (I), pp. 214ff.). The alcohol recipe 
(a cryptograrn) is not in the + loth-century version. 

g This is not, of course, the only instance of that kind of discreet self-protection by the 'subtile 
clerkes' and craftsmen of those centuries. Cf. Vol. 5, pt. I. 

h This was clearly on account of the relatively large percentege of water present. Beckmann did an 
experiment for Degering (I) in which he showed that alcohol-water mixtures containing less than JS % 
alcohol would quench burning sulphur. Such tests as these, made in medieval times no doubt, would 
have been the origin of the 'proof-spirit' system, a little gunpowder being placed in a spoon with the 
alcohol, and set off, or not, as the case might be, when the alcohol burnt down. The technique remained 
in use until comparatively recent times, and the name lingers still in the excise and commercial worlds, 
though nowadays differently defined. Cf. Sherwood Taylor (4), p. 156. 

f Berthelot (10), p. 142. J Op. cit., pp. 89ff. 
1:=;:. 
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manuscripts,a some passages even reproducing the Greek text in translation. This is 
perhaps truer of the Mappae than of the Liber Ignium, but it is not untrue of the 
latter, which also draws, however, on military writers such as Julius Africanus of the 
+ 2nd century.b Berthelot and Diels were thus inclined to see a great influence of the 
earlier Greek proto-chemical writings on the Mappae Clavicula authors,c as indeed 
on other early medieval Latin recipe-books also. 

Diels alone, however, went on to maintain (3) that alcohol had been known to the 
Hellenistic or Byzantine proto-chemists. As Diels remarked, Aristotle knew that the 
vapours of wine would ignite, though according to his theory wine, like all other 
aqueous substances, would only give off water.d Die1s attached much importance. to 
the recipe mentioned by Hippolytus (d. + 235) in which sweet wine was heated with 
'sea-foam' and sulphur, producing in some way a lambent nimbus of flame when 
sprinkled on the head in temple rites.e Hippolytus was concerned to unmask the arts 
of the magicians and thaumaturgic priests, as in Egypt; and Diels suggested that a 
distillate of weak alcohol, facilitated by the additions to the wine, would have been very 
suitable for their purpose. He found it significant that two points of the Hippolytus 
recipe-the additions to the wine, and the failure of the alcohol to burn away com
pletely, igniting material in contact with it-appear in the Liber Ignium of Marcus 
Graecus. f Von Lippmann, on the other hand, in a series of papers (13, 14, IS. 16, 17, 
18), argued strongly that the discovery of alcohol occurred in Italy and did.not antedate 
the + 12th century, i.e. the time just before the last version of the Mappae Clavicula, 
emphasising especially the dependence of the discovery on improvement in the 
methods of cooling.g He pointed out that Hippolytus made no mention of alcohol 
under any name or of distillation in any form, and that the nimbus effects could have 
been obtained by sprinkling the hot wine itself, its readiness to evolve alcohol being 
increased by its salt content. In a letter to Diels, von Lippmann described his quite 
negative results on attempting to obtain alcohol by means of the Alexandrian still 
(ambix or dibikos).h There was no trace of alcohol in the distillate. 

Since alcohol boils at a temperature more than 20° lower than water it is indeed 
a Both the papyri and the Corpus. 
b Whose Kestoi contains much on incendiary compositions (cf. Partington, 5). The phosphorescence 

recipes in Marcus are clearly Hellenistic. 
C Whom Diels from philological evidence was inclined to locate in Caroiingian France. The more 

usual view is that they were Italians. 
d Meteorologica, 387b 9; Didot ed., vo!. 3, p. 622. So also Theophrastus DeIgne,67, Wimmer ed., 

vo!. 2., p. 70. 

e Refutatio Omnium Haeresi.um, IV, 31; McMahon & Salmond tr., vo!. J, p. 98; Legge tr., yol. I, 
p. 96. The sea-foam was probably crude salt, which raised the boiling-point of the wine and reduced 
the proportion of water in the evaporate. Arntz (I), p. 207, describes exp«Unents which demonstrate 
the effect. De Rochas d'Aiglun (I) was one of the first to call attention to the pll$$llge. 

f In Berthelot (10), pp. 117, 142.. Die1s' belief in the distillation of alcohol by the later Alexandrrian 
proto-chemists was supported to some extent by Degering (I) who urged (on philological grounds) that 
an alcohol recipe in one of the Mappae Cltwicula MSS should be placed in the +8th century; 'this 
was strongly contested by von Lippmann (9), vo!. I, and has not won general assent. Cf. Forbes (9), 
pp. 88-1). 

g Especially the introduction of water-coolinf. Ruska (17); Sudhoff (2.) and Sherwood Taylor (4), 
p. 156, concurred in these views of von Lippmann. So at one time did Reti (7), p. 656. Witb some 
reservations (p. 127) we still do, and so does Arntz (I), pp. 205, 2.11. 

h In Diels (3). pp. 30-1. In spite of this, Diels never gave up his point of view; cf. {r), p. 153. 
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easily lost. Nevertheless the dependence of alcohol-production on still-head, condenser 
or receiver cooling must not be stated in too extreme a way. Much depends on the 
exact technique used. Suppose wine is distilled in an Alexandrian still with peripheral 
catch-rim, cooled by air alone. As long as the rising vapours are rich in alcohol the 
still-head warms up only slowly, and the condensate is collected reasonably well, but 
as the alcohol-content of the wine in the still falls the temperature at the roof starts to 
climb, and much of the vapour escapes uncondensed. This results from the specific 
heat of alcohol, which is only 58 % of that of water, and from its heat of vaporisation, 

Fig. 1496. • Rosenhut' still for alcohol distillation, from Puff von Schrick's book, first published in 
+ 1478. When there is no still-head cooling, as here, the design and dimensions of the still have to be 
rather special, and particular conditions have to be fulfilled. 

only 37 % of that of water. Hence it will come off while the solution is still relatively 
cool, and it will not heat the still-head too much when it gets there. The still top also 
has to be large relatively to the size of the bottom containing the wine (cf. p. 126), the 
room temperature has to be cool, and moreover the operation has to be carried out 
gently and slowly, never letting the still-contents boil-as indeed many of the old 
distillation manuals recommend. a All this probably explains why the metal' Rosenhut' 
still with a high conical un-cooled head is so often depicted during the + 15th and 
+ 16th centuries in use for the distillation of strong spirits.b 

This last still seems rather similar to one of those described in the Greek proto
chemical Corpus.c In the +4th century Zosimus (Ko Hung's contemporary) added 
to the other forms a still with a body of large diameter so as to give a greater evapo
rating surface suitable for distillation at relatively low temperatures, as on a water-

a Dr L. Reti told us that he had confirmed in personal ell:periments the feasibility of the method if 
carefully handled. 

b E.g. by Puff von Schrick (Fig. 1496), Brunschwyk, Biringuccio, etc., cf. Forbes (9), figs. 29,40,57. 
C Here Dr Reti dissented, as he felt that the height and conical shape of the Rosenhut were particularly 

important, though with sufficient care alcohol can be got off from any still. 



33. ALCHEMY AND CHEMISTRY 

palellion _.-.-.-.-.-_-_-:_-:: 
lheluk.:::o:..:.n--.fim---1iij-·riD--m-lIlI-·iiil--l!ii=-lri-iril=-iim~lin---iIll-L_ 

wgion 

Fig_ 1497. The mastarion or 'cold·still' of Zosimus (reconstructed by Sherwood Taylor (5), pp. 199 ft.). 
Tht mastarion is the breast-shaped still-head; and the pan which formed the still body was called the 
paldlion thclukon or female dish, presumably because the still·head was inserted into it. The two 
together formed an ambix. This apparatus was used at low temperatures on a water· bath or dung-bed, 
.md Its form permitted a rapid diffusion of vapour to the still· head, as is necessary for distillation in such 
conditions. 

Fig_ 1498. Glass still·head of mastarion type from Egypt, datable from the + 5th to the + 8th century 
(photo. Royal Ontario Museum, Toronto). 

bath (Fig. 1497).a The conical or breast-shaped cowl was called mastarion (/LUUTiJ.pwv), 
and the whole still (ambix, a./L~Lg) with its two parts 'hermaphrodite' (arsenothelu, 
apuEvoB1)/w).b The process described was the destructive distillation of eggs to get 
ammonium sulphide and calcium polysulphides;c and the passage seems to be the 
oldest in the West in which the 'bain-Marie' or water-bath is mentioned. Actual 
examples of glass still-heads apparently of this type, dating from the + 5th to the + 8th 
centuries, have been recovered in Egypt and Syria (Fig. 1498).d In later times, such 
pieces of apparatus were known as 'cold-stills'. e 

• Corp. Alchem. Cr. HI, viii, I, tr. Berthelot & Ruelle (I), vol. 3· p. 14.1. 
b Sherwood Taylor (5), pp. 198ff. c Cr. Vol. 5, pt. 2, pp. 252, 271, pt. 3, p. 103. 
d Cf. Erman & Ranke (I); Sherwood Taylor (4), p. 155 and pI. loa opp. p. 161; Davies (3). Another 

example is in the Victoria and Albert Museum, London; see Moorhouse, Greenaway et al. (I), p. IO!. 
e As, e.g. in French (I), p. 17, reproduced by Sherwood Taylor (5), fig. 12 (cL Fig. 1496). 
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These important considerations, however, do not necessarily invalidate von Lipp
mann's view that still-head water-cooling was historically the basic limiting factor for 
the discovery of alcohol. The Salernitan Masters and the writer of the recipe in the 
last version of the Mappae may conceivably have used no water-cooling-though after 
all a wet sponge had been mentioned by Zosimus-but the working hypothesis 
remains open that efficient still-head cooling was the trigger for the discovery of 
alcohol in the West. Moreover there was a part of the Eastern world where the 
practice was traditional and where the idea could have come from. a Otherwise one 
has to explain why eleven centuries elapsed between the first stills of the Alexandrians 
and the first successes in wine distillation by the Salernitan Masters.b 

(a) (b) (c) 

Fig. 1499. Drawings of stills in al-KindI's Kittib Kimiyti' al-'Ilr wa'l-Tal'idtit (Book of Perfume 
Chemistry and Distillations). 

(a) Still of retort type, with no annular rim but set upon a water-bath above the stove (from Garbers 
(I), p. 94). • 

(b) Still of Hellenistic type with annular rim, set in a stove gently heated with charcoal or coal (from 
Garbers (1), p. 95). 

(c) Reconstruction of the latter drawing by Garbers (I), p. 19. F, the fire-place (mau4i' al-wuqild); 
M, the stove (mustauqad); Q, tall basin of pottery or stoneware (qidr birtim aujakhkhtir); T, ring support 
of wood (tauq); K, still body. V, lute and bands connecting it with A, the still-head, of Hellenistic 
type, delivering to J, the side-tube (i?llil), and Vo, the receiver (qtibila); G, a wooden cover to keep in 
the heat (ghi/ti'); 0, funnel for adding hot water. The chimney is on the right. 

What exactly the Arabs got when they put wine in their stills remains a moot point. 
That they did do this we know from several statements, but the usual view is that 
although they distilled wine they did not find the product very interesting. Often 
they do not mention wine at all.c For example al-An!?1iri al-Dimashqi (d. + 1327) 
devotes much space in his cosmography (Nukhbat al-Dahr) to the distillation of 

a Not o.lly so, but as we shall shortly try to demonstrate (pp. 141 ft.), precisely that part of the world 
had been producing strong alcohol four or five centuries before people in Europe did it. The possibility 
therefore presents itself that the use of a Rosenhut or cold-still was a secondary development, trickier 
to carry out but avoiding the greater complexity of water-cooling devices. In pondering these problems 
we have been much helped by private correspondence with our late friend Dr Ladislao Reti, for which 
we record our warmest thanks. 

b And even since Zosimus' sponge and his mastarion cold· still eight centuries had passed. Surely 
there must have been some new impetus. 

C There was of course the Koranic prohibition of wine, which Bernal (1), p. 203, saw as the main 
limiting factor, but wine was very well known in Islamic culture, especially after the conquest of Persia. 
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essential oils and naphtha, but none to wine.a Abu'l-Qasim al .. Zahriiwl (Abul~sis, 
d. c. + 1013) described the distillation of vinegar' for whitening'b in an apparatus 
similar to that in which rose-water was distilled, adding that wine can be distilled.in the 
same way.c Much earlier, Ya'kub ibn Is~aq al-Kindi (ft. c. +803 to c. +810) had 
alluded to the same thing in his treatise on essential oils, Kt'tiib Kimiyii' al-'Itr wa'l
Ta~'idiit (Book of Perfume Chemistry and Distillations).d Just beside a picture of an 
alembic on a stove (Fig. 1499tl) he says: 'In the same way one can drive up date-wine 
(nabidh) using a water-bath (ji'l-rutiiba) , and it comes out the same colour as rose
water' . e In the same century the Jabirian Corpus contains statements that the vapour 
of boiling wine would catch fire,! but that was not going beyond Aristotle. 

Perhaps the reason why the great Arabs found the distillate of wine uninteresting 
was because its alcohol-content was so low. None of them make any reference to 
cooling, either of still-head, receiver or side-tube, and they were probably quite 
unaware that there could be any' spirits' with (as we should say) a boiling-point lower 
than water,g and therefore likely to be lost in the surrounding air if not expressly 
cooled. Their alembics were evidently quite capable of distilling in quantity not only 
the essential oils of plants and flowers for civilised life, h but also the 'naphtha' or 

a Tr. Mehren (1), pp. 58,264; cf. Forbes (9), pp. 48ff.; Wiedemann (:.I2), pp. 246ff. Ruska (a2) was 
convinced that al-Razi never knew alcohol, nor rbn al-Baitar either. And if al-Khazin! (c. + l120) had 
done so, he would hardly have listed olive oil (sp. g. 0'915) as the lightest of known liquids (cf. von 
Lippmann, 7). Ruska (23), continuing his search, examined the MSS of the most important Arabic 
treatises on agriculture, and found that although all aspects of wine-growing were dealt with at length 
there was never any mention of distilled spirits. 

b This had also been done in a previous generation by al·Ralli (d. + 9:.1S) according to Haschmi 
(priv. comm.). Sir.ce the boiling-point of acetic acid is 118° it was theoretic;dly feasible., but in fact 
the operation is very difficult. That the Chinese may have tried to do this in the +6th century we 
suggest elsewhere (p. 178). On the 'sharp waters' of the Arabs, whieh included caustic alkalies, see 
Ruska & Garbers (I); Leicester (I), pp. 69, 72; Multhauf (!i), p. 140. In China shih hui! (lime) haiii been 
slaked to calcium hydroxide (shu shih OOi2) since time immemorial {RP71); while potassium carbonate 
(tung OOi,3 hui chien4 ) was got from wood ash, and sodium carbonate (chien') from natural depO$its (cf. 
p. 180, and PTKM, ch. 7, (pp. gO-I), etc.). Caustic alkalies made by the action of slaked lime on these 
carbonates were therefore available to the Chinese alchemists also, though we do not hear mucli about 
them. Cf. pp. 395, 398. 

C Uber Servitoris, a translation of ch. 28 of his system of medicine, the Kitib al-Tasrif. On this see 
Hamarneh & Sonnedecker (I). For the reference to the distillation of wine see also Sherwood Taylor (6), 
p. 254; Forbes (9), p. 4 L 

d Duulop (6), pp. 229ff., voices doubts about the authorship of this work, mainly because of some 
recipes for the falsification of essential oils; but concedes that parts of it are probably rightly attri
buted, the others being by a pupil or pupils. 

C Garbers tr. (I), p. 95; discussed by Haschmi (2, 3). Presumably this means colourless or almost so, 
not pink. AI-ZahrawI also made much use of water-baths, including one, the berchile, which did not 
stand on the furnace itself, but was kept at just under boiling-point by a supply of boiling water from 
a neighbouring vessel directly heated; on this see the discussion of Speter (I) and Ruska (18). 

f Haschmi (priv. comm.), from the work of Kraus and Steele. 
g The boiling-point of ethyl alcohol is just under 78° C. 
h The aromatic constituents of these oils, terpenes and polyterpenes, have boiling-points r:anging 

between 150° and 275° (e.g. pinene at 155°, camphene at 160°, limonene at 175°, earyophyllene at 255· 
and caclinine at 274°). Similarly geraniol boils at 229°, linalool at 1980 andcitral at 225°. But of course 
they will come over well below their boiling-points, if their vapour-pre~ures are suitable, especially 
when accompanied by steam. It is fairly clear from the book of al-Kindi that aU the perfume-oil 
processes were steam-distillations (cf. p. 120) e\'en ifno water was added to the fresh plant material; and 
generally done on the water-bath, i.e. much below the boiling temperatures of the oils themselves, thus 
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lighter fractions of petroleum for military use in Greek fire flamethrowers. a Yet the 

apparatus used seems no advance at all on that of Mary the Jewess. Fig. 1499 a, b shows 

al-Kinru's own drawings,b and Fig. 1499c Garbers' reconstruction of the still he used 

in the + 9th century for the preparation of all kinds of perfumes and essential oils. c 

Von Lippmann's final opinion was that lack of special cooling arrangements among the 

Arabs was beyond doubt, so that separation of substances of low boiling-point would 

have been impossible.d This would be true also of the later Arab chemists such as AM 

Bakr ibn Zakariya al-Razi ( + 865 to + 925)e or Abii'l-Qasim al-Simawi al-'Iraqi about 

+ 1270.f But then we are faced with a curious paradox-the most effective still-head 

cooling device in Renaissance Europe was always called, as we have seen, the' Moor's 

head' (Fig. 1466).g No explanation of the origin of this term seems to have been 

preventing any decomposition. But since their boiling-points are so much higher than that of water they 
condense very easily without any cooling devices. 

• Here just the same thing applies. When crude petroleum is distilled, the largest fractions obtained 
have boiling-points higher than that of water-'ligroin' from 100 to 120°, 'cleaning oil' from 120 to 
150°, and kerosene or 'burning oil' from ISO to 300°. Hydrocarbons like dodecane (214°) and cetene 
(274°) would be in this last fraction, and the octane (126°) would also have been obtained; but the 
Byzantine and Arabic chemists would have lost all their 'petroleum ether', i.e. pentane (37°) and hexane 
(69°); probably a good deal of their heptane (98°) as well. The higher b.p.lubricating oils, vaselines and 
waxy paraffins would have remained behind in their stills. Multhauf (2) makes the interesting point that 
through many centuries of early distillation there was a prejudice against residues, not overcome (with 
a better appreciation of the meaning of chemical separation) until Libavius' time at the end of the 
+ 16th century. All in all, the preparation of 'Greek fire' or nalt must have been a hazardous exercise, 
and one would like to know just how the dangers of fire were overcome (cf. Forbes (9), pp. 52-3). 
Presumably water-baths were not used, since the Byzantines and Arabs did not much mind what 
particular mixture of light fractions they got, so long as it would burn fiercely-like our petrol or gasoline 
-even on water. A certain amount of decomposition did not matter, but even so the furnaces must have 
been regulated very carefully, especially if the side-tubes were relatively small in diameter. 

b Garbers (I), pp. 94. 95. C (I). p. 19. 
d (I), vol. 3. pp. 32, 54, Il3. See also Wiedemann (IS, 22, 29), outstanding for his knowledge of 

Arabic chemical and technical texts, who could adduce no cooling systems. We say' special cooling 
arrangements' having in mind primarily water-cooling, though presumably the Arabs could have 
achieved something by the use of the cold· still or Rosenhut (cf. p. 125). Although this seems to go back to 
Zosimus. the fact that neither the Alexandrians nor the Arabs successfully prepared alcohol strengthens 
the suggestion already made that distilling it without water-cooling was a rather tricky procedure 
requiring several special conditions, and may therefore have come a good deal later than the first 
discovery. Dr Reti was loth to accept this, feeling that air-cooling must have preceded water-cooling,. but 
the logical order may not always have been the historical one, as we have found before in the sequence of 
power-sources (Vol. 4. pt. 2. pp. 192-3) where animal power may not necessarily always precede 
water-power. 

e Most of what al-RbI says about apparatus is in his Kitiib Si" aI-Asrar (Book of the Secret of 
Secrets), tr. Ruska (14). comm. Ruska (IS, 16) with notes on his full bibliography. 

f See Mieli (I), 2nd. ed .• p. 156. Most of the apparatus used by him is described in the Kitab aI-Kanz 
al-Alkhar wa'l-Si" al-A'!lamlf Talfll al-Qajar al-Muka"am (Book of the Most Glorious Treasure and 
Greatest Secret on the Transmutation ofthe Philosopher's Stone), on which see Ruska & Wiedemann (I). 
His more famous book. Kitab al-'Ilm al-Muktasab If Zira'at al-Dhahab (Book of the Knowledge of the 
Cultivation of Gold) is available in translation by Holmyard (5). 

g It is true that the oldest device, as used by Alderotti, and presumably therefore also by the + 12th
century Salernitan Masters and the shadowy distillers of the Mappae and the Liber Ignium (though we 
have no positive knowledge of what they used), seems to have been the rising water-cooled serpentine 
side-tube (Fig. 1469), but one cannot find Arabic antecedents for that either. The possibility remains 
open that the men of the + 12th century used' Chinese' stills; both serpent and' Moor's head' being 
later developments, neither exactly like the Chinese still-head cooling-bowl with its central collection 
system. 

This might be a rather hazardous hypothesis if no relict traces of the Chinese still were to be found in 
the Western world. But the fact is, as we have seen (pp. 106, III above), that there are such traces both 
in Europe and the Americas, how and when mediated, and by whom, remains a mystery. 

NSC 
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Fig. 1500. A 'Moor's head' still from a Moorish land, cross-section of the Algerian steam distillation 
apparatus described by Hilton-Simpson (I), p. 20. A, the still body; B, still-head; C, cooling reservoir; 
D, side-tube; E, beading forming the annular gutter; F, receiver; G, tube for withdrawai of heated 
water. All parts are made of tinned copper. 
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Fig. 1501. Steam distillation apparatus of compact form in tinned copper from Fez in MoroccQ (orig. 
drawing, from the specimen in the collection of Dr Stephen Toulmin and Dc June Toulmin, 19(3). 
Here the Moor's head condenser approaches closely to the Chinese type, yet its base which forms the 
roof of the still is concave in true Western style, not convex, and thus the Hellenistic annular gutter is 
retained. 

attempted by historians of chemistry, but it is hard to believe that it was purely pejora
tive and does not betray to us some influence from the world of Islam. It is at least a 
fair comment that Moor's heads do occur in Moorish lands now, as witness the 
traditional qattiira stills of Biskra and Timgad in Algeria, a of Fez in Morocco,b and of 

• Hilton-Simpson (I), p. 20 and pI. III (see Fig. 1500). Thomas Sha'w, travelling in the Levant in 
+ 1720, saw stills of this kind. 

b See Goodfield & Toulmin (1), with photographs. I had the pleasure of examining one ot these, all 
of tinned copper, brought back to London from Fez in 1963 by Dr June Goodfield Toulmin, to whom 
our thanks are due (see Fig. 1501). Its cross-section is quite similar to those of Baume in + 1777 
(Schelenz (2), fig. 40). In 1909 Wiedemann (22) published a ct'oss-section of a still then used in 
Damascus for the preparation of rose-water; it does not make sense as it stands, but the most likely 
interpretation would approximate it to those just mentioned. 



33. CHEMICAL TECHNIQUE 13 1 

Karachi in Pakistan. a If Islamic influence can nowise be substantiated in new 
researches we may have to look further east, and suppose that' Moor' meant anyone 
from the' Farther Indies', remembering of course that the Chinese still had a water
cooled head built in to its pattern of necessity from the beginning. b Here we almost 
reach a parallel with the case of the magnetic compass related in Section 26, long 
known in China before its first appearance in Europe c. + 1180, yet showing no trace 
in either Arabic or Indian literature of its passage through those intermediate culture
areas. 

And what indeed can be said of India? A century ago Rajendralala Mitra (I) 
claimed that the sura of the Sarphitas, Brahmal)as and epics ( - 8th to + 2nd centuries) 
was wine distilled rather than only fermented, but he produced no cogent proof. For 
the Tantric period, of course (+6th century onwards), he may well have been right; 
but for antiquity the last word long remained with von Lippmann, who argued 
convincingly that sura was wine prepared by fermentation, not spirits.c It has also 
been thought that the ArthaSastra (which reached its present form in the + 3rd 
century) mentions spirits among the many kinds of alcoholic drink under the control 
of the Fermented Beverages Superintendent;d but here again an inexcusably loose use 
of the word 'liquor' was liable to give a false impression, and von Lippmann con
cluded that we have really no ground for assuming distillation in this source.e 

The question has now been reopened by Allchin (I), who assembles an argument 
indicating that distiiled strong alcohol was known in Indian antiquity, and that the 
Gandharan stills were in fact used for this purpose.! The first part is philological. 
Allchin noticed that certain words have acquired a curious and persistent set of double 
meanings. Thus sU1:uJa means both 'elephant trunk', 'alcoholic drink' and 'tavern'; 
Sur;q.£n .' possessing a trunk' and 'maker of alcoholic beverage'; sU1Jq.ika 'seller of 
alcoholic wares' and 'tavern'. These senses occur as early as the grammarian Patanjali 
in the -2nd century, as well as in the Ramayana and the Mahabharata (-2nd to 
+ 3rd centuries). They are never explained, but the association with the side-tube of 
the still is, Allchin urges, too obvious to be disregarded.g At the other end of history 
Molesworth (I) in his Ma~athi dictionary of 1857 gives sU7Jq.a-yantra as meaning baldly 
an alembic or retort. Furthermore, the oldest certain reference to distillation in an 
Indian text, though very late ( + 16th or + 17th century), brings in elephants again, for 
Govinda Dasa calls the still which he describesh gaja-kumbhavat, 'resembling an 

a Jamshed Bakht & Madhihassan (2). They are used mainly for preparing essential oils (araqiath), 
and the (lammiim-i Mariya is often used. 

b In this we are emboldened by the intuition of Schelenz (z), p. 39, favouring westward transmissions 
from China and India in the history of distillation. The whole question was raised for us in a stimulating 
correspondence with Dr Ladislao Reti (1965-6). 

c (9), vol. 2, pp. z04ft'. d Ch. Z5, Shamasastry tr., pp. 131ft'. 
e Op. tit., pp. z9ft'. 
f Such a view had already been maintained by Mahdihassan (56), p. 164. 
Il Cf. terms derived from shape, such as 'cucurbit' and 'pelican' in the West. The morphological 

resemblance was first noted by an Indian scholar, V. S. Agrarvala. There are other words with some 
relevance, such as pari/ruta, 'trickling down', in the Satapatha.briihma1Ja for example, but the signi
ficance of this is hard to distinguish from filtration. 

h Strangely enough, a dibikos. 

9-2 
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elephant-pot', this referring not so much to the trunk as to the two protuberances on 
the elephant's head which exude a secretion during rutting. This is the Bhaiiajya
ratnavali (Jewel Necklace of Materia Medica), used by Mitra though not clearly 
mentioned by him. a 

Secondly, the archaeological. At Pushkalavati there were found a large number of 
receiver-bottles though only one or two alembics or their fragments, and many of these 
receivers were stamped with tanga monograms, sometimes royal seals (raja-mudra). 
suggesting that the receivers were corkedb and marketed as such, almost as if 'appella
tion controIee'. Such seals are mentioned in the ArthaJiistra. c Large numbers of 
drinking-cups were also found piled up at the site. As for the chemical technology, 
although some ad hoc experiments would be desirable, it seems fairly sure that stills of 
Gandhliran type could be used for the preparation of alcohol if small amounts of wine 
were used, with carefully controlled heating, and the receiver cooled in water. If so, we 
should have another Asian source for the stimulus of the Moor's head. On the ()ther 
hand the possibility has to be kept open that the main use for these stills was for 
mercury; that would be much more in line with the rasayana of the later Tantric 
alchemical books, and perhaps with the marked opposition of the mainstream Indian 
religious traditions to wine, a fortiori to distilled spirits. The royal seals would be 
equally appropriate for the purified 'precious' metal, but the disproportion of 
receivers and alembics would be more bizarre, as also the presence of so many vessels 
that could have been used as drinking-cups.d So perhaps judgment should be sus
pended for a while, though there is certainly a strong case for Gandharan alcohol
distillation. But now the moment has come to look more closely at the evidence for 
alcohol-distillation in early medieval China itself. 

(ii) Ming naturalists 

This has been an intricate story, beset by lack of explicit early descriptions, by the 
absence of a distinctive technical term for distillation in classical Chinese, and by the 
misunderstandings not only of Western scholars but of the Chinese naturalists·them
selves. Nevertheless with patience a coherent picture can be made to come into focus. 
Li Shih-Chen, in his Pen Tshao Kang Mu of + 1596, gave two rather confused accounts, 
the wording of which has given rise to many misapprehensions that need correcting 
with care, but a close study of his words reveals much. In modern scientific language 
distillation is called cheng liu, I an unambiguous binome, but in earlier times one may 
have .to recognise the process by the first word alone, which also means 'to. steam' 
in general, and the apparatus by the word tseng, 2 which can also mean any kind of 
'steamer', such as those ancient ones already described (p. 27 above). Other words 

• Cf. Majumdar (2), p. 251. b With what, one wonders? Cf. p. 143. 
c Ch. 21, Shamasastry tr., pp. 121, 123. 
d It should be possible to settle the matter by using modern methods for detecting traces of metallic 

mercury in the pottery. 
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therefore acquire particular importance as indicators of what was going on, e.g. shao 
chiuI or 'burnt-wine' (entirely analogous to Branntzoein and brandy),a for which there 
are a number of references in Thang literature none of which were taken into account 
by Li Shih-Chen. The question of such a distillation of aqua ardens between the 
+ 6th and the + 12th centuries has been much debated by Chinese historians of 
science. Yuan Han-Chhing (1) was the first to collect the literary references, Tshao 
Yuan-Yii (2) was convinced to begin with but later changed his mind (3), while since 
then Wu Te-To (1) has provided more pieces of evidence, and we shall here adduce 
a greater number still.b One must of course in assessing probabilities always remember 
the water-cooling embodied in the basic design of the Mongol and Chinese apparatus. 
Furthermore, the subject of strong alcohol in Chinese culture is intimately bound up 
with an entirely different method of getting it, not by distillation but by freezing the 
water with which it was mixed. We shall leave the discussion of this simple and 
primitive technique, assuredly originating in Northern or Central Asia, till the end of 
our survey, not as a half-relevant appendix, but because it may perhaps be the founda
tion-stone of the story of all alcohol production everywhere, the starting-point from 
which it may be possible to trace step by step its gradual spread through all the Old 
World cultures. But before going further, however, it is necessary to purge the sino
logical literature of a number of mistranslations which have purported to indicate the 
existence of distillation in China before the + 6th century. We have no wish at all to 
deny the possibility of its existence as far back as Li Shao-Chiin or Liu Hsiang; we can 
only say that there is as yet no positive evidence for it in the Chhin, Han and Chin 
periods, such evidence not being provided by the words which the eminent sinologists 
were translating. 

Thus, as the first example, let us look at passages in the book of Wang Chhungz 

written about + 83, Lun Heng3 (Discourses Weighed in the Balance), as translated by 
Forke (4). 'From cooked grain wine is distilled', or 'Distilled wine has different 
flavours', or 'The cook and the distiller'; c but in all cases the term in the text is 
niang,4 which invariably means fermented, never under any circumstances distilled.d 

Elsewhere the characters chih niangS come together, e but they belong to two different 
grammatical phrases, so that instead of ' Fragrant grass can be used for the distillation 
of spirits, its perfume bei~g very intense' one should read:' ... can be burnt (as 
incense); and fermented (wine) can be perfumed with it.'f In the following century 

a On the origin of these terms from Lat. coelum, and Ger. gebrannt, cf. Schelenz (z), p. 65. 
b The positive view has been warmly supported by Schafer (16), p. 190, and earlier by W. Eberhard 

in his review of Hermanns (I). Shang Ping-Ho (1) concurs. Shinoda Osamu (3) and Otani Sho (1) are 
more uncertain, but incline to the positive view. c Ch. 5, tr. Forke (4), vol. I, p. 154. 

d As we already pointed out, following Dudgeon (2), in Vol. I, p. 7. Could it be that a similar mis
understanding led Frodsham (I), p. 109, to write (commenting on his translation of the poems ofLi Ho, 
C. +810), 'Hsin-feng was a suburb of Chhang-an where wines were distilled'? In any case, evidence 
which will be presented below goes to demonstrate that for this period (though not very long before it), 
his expression could be well justified. e Ch. 18, tr. Forke (4), vol. z, p. 167. 

f Or just 'to give a perfume', since niang can sometimes mean 'to cause'. Legge (8), pp ISZ-3, had an 
idee fixe that chiu (wine) in the Shih Ching always meant distilled spirits; this was supported by a 
mistranslation due to de la Charme (I) in + 1733, but it has no basis in fact. 

'~m 2~~ 3~~ 4. 5~. 
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came the life of Tshui Shih, I studied by Balazs (I), who in a moment of aberration 
called him at one point a 'destillateur d'eau-de-vie'.a The text says that after being 
Governor of Liaotung he fell upon bad times and gained his living i ku niang fan chou 
wei yeh, 2 i.e. by running a wine-making business and selling congee or rice porridge. b 

Then, as might be expected, the Pao Phu Tzu book has caused many to stumble. 
Elsewhere we refer to the double impossibility of Feifel (I), translating Ko Hung's 
remark about crabs and hemp: ' ... if hemp sets distilled spirits in fermentation', c 

which ought to read' But as for crabs affecting (the setting of) lacquer,d or hempseed 
(oil) spoiling wine (ma chih huai chiu3), these are matters for which one cannot deduce 
the (causative) pattern-principle.'e In another place Fetfel rendered chiu yun chih 
shun4 as 'wine distilled nine times',f but this was a confusion with an ancient process 
whereby further supplies of carbohydrate in the form of freshly steamed grain were 
added successively to a fermentation process which would otherwise come to a stop. 
The context is as follows:g 

There are many lesser recipes for consuming elixirs, but since the skill with which they are 
prepared varies their efficacy is also different. And whatever such factors there may be, an 
elixir which has not undergone an adequate number of cyclical transformations is like wine 
that has been just fermented once-it cannot be compared with good strong wine which has 
been fermented nine times (i.e. by eight additions of steamed grain), (i tau chih chiu pu kha 
i fang chiu yun chih shuns).h 

Finally, even Ware (5), generally so trustworthy, went beyond what we at present 
dare, in translating the wordfei,6 to fly up, as distillation, in the context of mercury. 
For example, Ko Hung seems to say:! 

I know for a fact that at the present day one can become an immortal. I myself can renpunce 
cereal foods, and other things that people normally eat. I aver that mercury can be distilled 
(wo paa liu-chu kha fei yeh'), and that gold and silver can be sought out (i.e. made artificially), 
(huang pai chih kho chhiu yeh8) • •• 

Now although we know that mercury was being distilled in plenty in the ordinary way 
hter on, it was probably being prepared in Han and Chin times mainly by destillatio 
per descensum (cf. p. 55), and therefore it would be safer to translate Ko Hung here 
with the meaning of sublimation. Moreover it seems significant that descriptions of 

a P. 107. Cf. Vol. 5. pt. 2, p. 140 and Fig. 1341 b. 
b It is true that late Western dictionaries associate the word ku with spirits, but this was a develop

ment of recent times, and anciently- as can be seen from the Khang-Hsi Dictionary-the meaning was 
always wine-shops and the wine-trade. C P. 197. from ch. 3, p. Sb. 

d On this see p. 207 below. e TT. auct. adjuv. Ware (5), p. 61. 
f (2), p. 6. 
g Ch. 4, p. 3a. tr. auct., adjuv. Ware ($), p. 72. Wu Lu-Chhiang & Davis (2), p. 237. sensed the 

pitfall, and contented themselves with 'processed'. 
h Tau is the technical term for submitting wine to successive fermentations. Couvreur if! his 

dictionary got this right, but Giles put carelessly 'to redistil'. 
f Ch. 3. p. 5b, tr. Ware (5), p. 60, mod. auct. 
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distillation in subsequent centuries rarely use the wordfei, even for mercury,a though 
we have seen an example of it in the + 12th-century text quoted on p. 79 above. 
Therefore on the whole we should prefer to read: 'I aver that mercury can be volati
lised' and that yellow and white (metal, i.e. gold and silver) can be produced (success
fully by chemical means). 'b And the same applies to what Huang Ti didjC we should 
be happier to say for tao Ting-hu erh fei liu-chul 'When he came to Tripod Lake he 
volatilised (or sublimed) mercury t. 

We may now consider the best known passage in the Pen Tshao Kang Mu.d Giving 
as synonyms for shao chiu (burnt-wine) huo chiu/ 'fire-wine', and a-la-chi chiu,3 
Mongol araki (which he thought had first been mentioned in the Yin Shan Cheng Yao, 
c. + 1330), Li Shih-Chen goes on to say: 

The making of burnt-wine was not an ancient art. The technique was first developed in 
Yuan times (+ 1280 to + 1367). Strong wine (nung chiu4) is mixed with the fermentation 
residues (tsao S) and put inside a still (tseng6). On heating (cheng7) the vapour is made to rise, 
and a vessel is used to collect the condensing drops (ti lu8). All sorts of wine that have turned 
sour can be used for distilling (cheng shao9).e Nowadays in general glutinous rice (no-mi lO) or 
ordinary rice (king mill) or glutinous millet (shu lZ) or the other variety of glutinous millet 
(shu IJ ) or barley (ta mai14). are first cooked by steaming (cheng shu 1S), then mixed with 
ferment (chhii I6) and allowed to brew (niang I7) in vats (yung I8) for seven days before being 
distilled. (The product) is as clear as water and its taste is extremely strong. This is distilled 
spirits (chiu lu I9 ).t 

Not much commentary is necessary here except to draw attention to the ferment 
chhii.,16 highly characteristic of Chinese brewing j it is a mixture of Aspergillus moulds 
together with yeasts grown under special conditions on a prepared cereal basis, and the 
moulds have the function of breaking down the polysaccharides (just as the intrinsic 
enzymes of malted grain do in the West) so that the yeasts can act upon them to 
produce the alcohol. An interesting account of the preparation of chhii. has been 
translated from the Chhi Min Yao Shu of c. + 540 by Huang Tzu-Chhing & Chao 
Yiin-Tshung (1) j we shall quote from this in due course when dealing with the 
fermentation industries in Sect. 40 (Vol. 6). A little later, among his remarks on the 
medical uses of strong alcohol, Li Shih-Chen says that it is of the same nature as fire, 
and that it can easily be set alight, disappearing as it burns away. He concludes the 

a TKKW, ch. 16, p. 20, has sheng,2° to rise up (cf. Sun & Sun tr. (I), p. 280). 
b Feifel (I), p. 197, was much further off the rails than Ware-' I warrant that one can make people 

fly (with the aid of) the "flowing pearls" (i.e. mt>Tcury)'. 
c Ch. 13. p. 30, cf. Ware (5), p. 215. 
d Ch. 25, p. 41 b (p. 34), tr. auct. 
e This remuk recalls the tradition recorded by Cibot (15) that spirits from cereal wine were first 

found out by a Shantung peasant-farmer who used mash from a mould fermentation which had gone 
wrong and was not going to yield a drinkable rellult. . 

f The use of the word dew (lu) here is strangely reminiscent of the' mountain-dew' beloved in Scots 
and Irish use for designating whisky, especially when illicit. 
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above passage by quoting from Wang Ying'sI SIu'h Wu Pen Tshao1. (Nutritional 
Natural History) of c. + 1520 about a particularly strong var:iety of spirits imported 
from Hsien-L03 (Siam). There, it seems, they rectified, distilling the wine twice and 
adding to it aromatic substances. Stored in casks made lacquer-shiny inside by the 
smoke of burning sandalwood, sealed with wax and matured for two or three years, 
such 'whisky' was imported by sea; it was expensive but very potent, not only as a 
drink but as a medicine. a This description was in fact several centuries earlier than 
Wang Ying himself (who had only copied it), or even the + 15th-century navigations, 
so that it will figure presently in our account of pre-European alcohol distillation 
(p. 145 below). 

Many Western scholars, such as Lauferb and von Lippmann,c have known about 
this first passage, and were only too happy to accept the late dating of so high an 
authority, but things are not so simple. There is a second passage in the Pen Tshao 
Kang Mu, even more important, which has generally been overlooked by them. It runs 
as follows:d 

Meng Shen4 in his Shih Liao Pen Tshaos (Nutritional Therapy and Natural Histoxy, 
c. +670) says: 'Grapes can be used for making wine (Mo mimg chiu6 ), The vine juice (thing 
chih7) is also suitable (for the same purpose).' 

There are, in fact, two sorts of grape wine, that obtained by fermentation, which has an 
elegant taste, and that made like shao chiu8 (by distilling), which has a powerful action (ta tu"). 
The makers mix the juice with chhiiTO just as in the ordinary way for the fermentation of 
glutinous rice. Dried raisins ground up can also be used in place of the juice. This is what the 
emperor Wen of the Wei Dynasty meant when he said that wine made from grapes was 
better than that from chhilTO and rice, because the intoxicating effect of the former fades 
away more quickly. In the distillation method many dozens of catties of grapes are first 
treated with the' great ferment' (ta chhii ll ) such as is used to make vinegar, and then put into 
the still and heated. A receiver is used to collect the distillate (ti lu iZ). This is a beautiful pink 
colour. Anciently, such brandy was made in the Western countries (hsi )lUll). It was aruy 
when Kao-chhang I4 (i.e. Turfan, in mod. Sinkiang) was captured during the Thang period 
that this technique was obtained. 

According to the Liang Ssu Kung ChiTs (Tales of the Four Lords of Liang), Kao-chbang 
presented 'frozen-out wine' (tung chiu l6), made from dried grapes, to the imperial court. 
According to (Wan) Chieh Kungl7 the grapes with thin skins tasted best, while those with 
thick skins tasted tart. He also said that the 'frozen-out wine' made in the Pa-feng Ku IS 

(valley) would keep for years.e 

• There are further references to the distilled spirits of South Asia, in Ch~g Ho's timf', in Ma 
Huan's'9 Ying Yai Sheng Lan20 of + 1433. Of the Siamese (Hsien-Lo3) people he says that th~y ;have 
burnt-wine (shoo chiu8) distilled from both rice and coconuts, presumably palm toddy, &Gld very cheap 
(p. 32; Mills (I I), p. 107). In Bengal (Pang-Ko-La") there are four kinds of burnt-wine, from rice, from 
some kind of tree, and from two sorts of palm, the coconut and the chiao-chong22 (Nipa fraticans), all 
abundantly available (p. 76; Mills (ll), p. 161). 

b (I), p. 238. c (9), vo!. 2, pp. 65-6. Cf. also Goodrich (I), p. 176. 
d Ch. 25, p. 43a (p. 35), tT. auct. e The full text is in TPYL, ch. 8.H, pp. 5b, 60. 
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Then Yeh Tzu-Chhi,1 in his Tshao Mu TZU,2 says that 'under the Yuan Dynasty grape 
wine was made in the districts of Chi3 and Ning.4 During the eighth month people used to 
go into the Thai-hang Shans (mountains) to test whether their (distilled spirits) were 
genuine. Genuine (araqi spirit) will not freeze, and if you tilt (the vessel) it will flow; while 
adulterated kinds, which have been mixed with water, freeze solid at the middle. But if they 
are kept exposed for a long time there is a quantity which will never freeze, however cold 
it is, even when everything else has frozen solid.a This is the essence (ching i6) of the wine; 
when taken it can cause death after intense perspiration (lit., after penetrating through the 
armpits, i 7). Such wine remains very powerful even when two or three years old.' 

The Yin Shan Ching Yao8 (Principles of Correct Diet) says: 'There are many different 
sorts of (distilled grape) wine. The strongest comes from the Ha-la-huo9 country (Qara
Khoja), the next from the Western tribes (Hsi fan, 10 i.e. Mongols or Tibetans), and the next 
from PhingyanglI and Thaiyuan12 (in Shansi).' 

Some people hold that when grapes are kept for a long time they turn of their own accord 
into wine. This wine is fragrant, sweet and strong, and it is really the true grape wine. 

This passage needs a considerable amount of exegesis, and what has to be said about 
it is too important to be relegated to footnotes. The thing to do is to take its statements 
one by one as they come. First, as to grapes in general, there is no reason to doubt that 
Vitis vinifera was introduced from Bactria to China about - 126 by Chang Chhien,IJ 
whose story we told at the outset of the present work.b But they may have been in 
Lung-hsi (mod. Kansu) somewhat earlier, since the Shen Nung Pen Tshao Ching, 
first of the pharmaceutical natural histories, and probably a work of the Early Han, 
mentions them and says that wine can be made from them.c Meng Shen's remark 
about the juice or sap is obscure, d but it may point to the utilisation of other vines 
native to China for wine from early times. Li Shih-Chen quotes older treatisese as 
saying that wine can be fermented from' mountain grapes' (shan phu thaol4 ) or wild 
vine species called ying yillS and yen yil,I6 and these have been identified as Vitis 
Thunbergii f or V. filifolia. g Be this as it may, grape wine as we know it was certainly 
made and drunk, if intermittently, in China from the Han period onwards.h 

a It has been necessary to correl t the PTKM text here by that of the original book (ch. 3B, p. 80a, b) 
for it is not exactly as Li Shih-Chen abridged and modified it. Ont" thing he left out was that Yeh 
Tzu-Chhi began by speaking of araqi (ha-Ia-chi17), or brandy, distilled from grape-wine, not about 
grape-wine alone. The spirits were, Yeh said, as clear as water, a distillate of wine (chm lu I8 ). The 
passage as amended makes excellent sense. A page later (p. 81 b) Yeh gives his opinion that distilled 
spirits from grape-wine first became known in Yuan times. 

b See Vol. I, pp. 174ff. His introduction of the cultivated grape-vine was universally rel<:ognised in 
Chinese literature, cf. e.g. Pen Tshao Phin Hui Ching Yao (+ 1505), ch. 32, (p. 771). 

C Mori ed. (p. 48). Li Shih-Chen noticed this and drew the sllme conclusion, PTKM, ch. 33, p. 9b, 
(pp. 54-5)· 

d The text is correct none the less, as we see from the Tunhuang MS. published by Nakao (1), 
no. 144, pp. 153-4, no. 174, pp. 178-9. Of course he may have meant just the fruit pulp without the 
skins. e PTKM, ch. 33, p. llb, (p. 56). f CC 768. 

g Laufer (I), p. 243. 
h For example the Hsu Han Shu l9 records that between + 168 and + 184 Meng Tho20 gave a generous 

present of grape wine to Chang Chih,21 and got himself appointed Prefect of Liangchow in consequence. 
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Fig. 1502. Wen Ti, ruler of the State of Wei in the Three Kingdoms period, pictured with his col
leagues of the States of Shu and Wu in a MS. of + 1314, the Jiimi'al-Tawiirzkh (Collection of Histories) 
by Rashid aI-Din al-Hamdani (cf. Vol. I, p. 218), the Chinese portion of which was completed in 
+ 1304. Roy. Asiat. Soc. A 27, reproduced in Jahn & Franke (I), pI. 46, cf. tr. p. 52. 

What Li says about the technique of distillation calls for no special remark,a but 
Wei Wen Ti's words do. This really was Tshao Phei,I of the Three Kingdoms period 
(r. + 220 to + 226),b and his statement has fortunately been preserved elsewhere.c 

Writing to a friend, Wu Chien,2 about the fruits of China, he alludes to the grape, 
saying: 

Grapes ... can be fermented (niang 3) to make wine. It is sweeter and more pleasant than 
(the wine from cereals) made using chhii (the moulds and yeasts mixture) or nieh (sprouted 
malt). One recovers from it more easily when one has taken too much. (Kan yii chhii nieh, 
shan tsui erh i hsing4 ). 

The meaning of this is not entirely sure. It is evident from Li Shih-Chen's own words, 
and from much other evidence, that a great deal of grape wine was made in China 
through the centuries with moulds-and-yeasts mixtures similar to those used im-

a Except on the pink colour of the distillate, a subject to which we shall shortly return at a more 
convenient place. 

b We take this opportunity of reproducing his picture (Fig. 1502) from the history of China in 
Rashid al-Din's Jiim'i'al-Tawiirzkh (+ 13°4). It comes from an almost contemporary manuscript (Roy. 
Asiat. Soc. A 27); see Jahn & Franke (I); Meredith-Owens (I). 

C CSHK (San Kuo sect.), ch. 6, p. 4a, b; from I Wen Lei Chii, ch. 87, Ta-Kuan Pen Tshao, ch. 23, 
and TPYL, ch. 972. Also in PTKl\II, ch. 33, (p. 55). Tr. auct. 
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memorially for cereal wines, but the spontaneous fermentation by naturally occurring 
yeasts from the vines was also known. This is proved by statements such as that in the 
Hsin Hs£u Pen Tshao of +659: 'Unlike other wines, grape wine and mead do not 
require chhu'.a As we have phrased the emperor's words above, then, he was saying 
that' naturally' fermented grape wine was better than the cereal wines made with 
moulds as the saccharifying agents; but Yuan Han-Chhing may well be right in inter
preting his preference as one for grape wine made with chhu as against cereal wine 
made with chhu.b This view rests on Yuan's interpretation of what happened in + 640, 
the year of the conquest of Kao-chhang (Turfan),C and to that we must now turn. 

The most significant passage concerning it has been preserved in the Thai-Phing Yu 
Land and runs as follows: 

Grape wine was always a great thing in the Western countries.e Formerly they sometimes 
presented it (as tribute) but it was not until Kao-chhang was captured that the seeds of the 
, horse-nipple grapes (ma ju phu-tha(ll) 'r were obtained, and planted in the imperial gardens. 
The method of wine-making was also obtained, and the emperor himself took a hand in 
preparing it. When finished it came in eight colours, and with strong perfumes like those of 
springtime itself; some sorts tasted like a kind of whey (thi angl).g (Bottles of) it were given 
as presents to many of tfle officials, so people at the capital got to appreciate the taste of it. 

This passage, which Yuan Han-Chhing was the first to notice, contributes a good deal 
to the elucidation of Li Shih-Chen's vague way of talking. When he said that' this 
technique was obtained' in + 640 or soon afterwards, what did he mean? Grape wine 
as such, or grape wine made' naturally' without cMu, or the distillation of grape 
wine? And when he said 'obtained', did he mean that the technique was brought 
eastwards from Turfan, or that it just grew up in China as the result of some stimulus 

a Ch. 19, p. 8a, (p. 301). 
b (1), p. 97. On wine in general see pp. 73ff., on distilled wine, pp. 94ff. 
C For the attendant circumstances see Cordier (I), vol. I, p. 419. 
d Ch. 844, p. 8a, tr. auet. It purports to come from the Thong ShU,3 but we have not been able to 

find it in either of the two great current versions. It is in Thong Hui Yao, ch. 100, (p. 1796). 
e This of course does not mean Europe, but as the next sentence shows, the small States of Central 

Asia. It will be remembered that Ssuma Chhien had a good deal to say in the Shih Chi (ch. 123) on the 
grape wine of Ta-Yuan (Ferghana) and An-Hsi (Parthia). There are three separate mentions in this 
chapter (tr. Watson (I), vol. 2, pp. 266, 268, 279ff.). Chang Hsing-Yiin (1), who wrote a book on dietetics 
at the beginning of the nineteenth century, was most apprehensive of the effects of alcoholism, and 
believed that all Chinese wines and spirits were poisonous. He ascribed the good keeping properties of 
the Ferghanese wine to the climate, but it may have been in fact strong alcohol obtained by the freezing
out prace ss (cf. p. IS I), or alternatively these people possessed adequate means of corking the containers 
(cf. p. 143). 

f This is a stumbling-block in the literature, since maju can also, and often does, mean mare's milk, 
from which the Mongols made their kumiss and distilled their araki. Hence translators have to be 
watchful. 

g This translation, the most obvious one, is probably wrong, for it seems that thi stands for thi chiu· 
here, explained as a kind of red wine, and ang for ang chiu,s a kind of greenish-white wine (Morohashi 
diet. vol. I I, p. 384). So they might have been like our red and white Burgundies, but then that would 
duplicate the remark just previous about the eight colours. Normally thi is associated with milk products 
(on which see Pulleyblank (II) and the paper of Suzuki Shigeaki (I) for Middle Eastern parallels). 
Thi-hu6 in Buddhist texts means ghee (butter-oil), but where Mongol affairs are concerned more likely 
whey. The question remains open. 
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from Turfan? Yuan Han-Chhing took the view that his words here did not concern 
distillation at all, but grape wine made without the moulds-and-yeasts mixture, so 
that it pleased by a floral rather than by a mycological flavour. a If that was the 
technique that came from Turfan, the statement in the Hsin Hsiu Pen Tshao just 
mentioned would not refer to centuries before the + 7th. Other scholars, such as 
Shih Sheng-Han,b have preferred to join with old Edkins (18) in thinking that what 
Li Shih-Chen had chiefly in mind here was the distillation of brandy. But what those 
who have mostly emphasised the Western origin of this, such as Laufer,c have failed 
to see, is that nowhere in the West at that time was it possible to produce alcohol by 
distillation, because the Hellenistic-Byzantine stills lacked all head- or condenser
cooling.d Therefore that technique cannot have been transmitted to China in the mid 
+ 7th century, though it may well have originated there at that time as the result of 
some stimulus from Turkestan. 

What this was may be lying under our very nose in the quotations which Li Shih
Chen gives immediately following about the' frozen-out wine', i.e. alcohol which has 
been concentrated by the freezing of its accompanying water. It will be more con
venient, however, to postpone the discussion of this, assembling all the relevant 
information, until the end of the argument. Here it need only be said that while the 
Tshao Mu Tzu (Book of the Fading-like-Grass Master) is a work of the Ming, 
finished in + 1378, the other reference, Liang Ssu Kung Chi (Tales of the Four Lords 
of Liang), is a Thang one, written by Chang Ytieh J in + 695, but dealing with events 
of the period + 500 to + 520.e This shows at any rate one thing, over how long a 
period people in China were familiar with the congelation method of making strong 
alcoholic solutions, first practised though no doubt it was by the neighbouring peoples 
of the black North, living on the Thien Shan or beyond the Gobi Desert. 

With this we come to Hu Ssu-Hui,2 the great nutritionist and first discoverer of 
deficiency diseases,! who speaks in his Yin Shan Cheng Yao about the brandies of 

a Yuan adduces supporting opinions on this from later scholars, such as KilO Lien in his Tsun 
Shing Pa Chien (+ 1591). 

b Priv. comm., July, 1958. C (I), pp. 237-8. 
d This statement needs qualification by what has been said above (pp. 125 ff.), but it remains essentially 

true. We know of no Hellenistic, Byzantine or Arab alcohol. 
e This is a queer and intriguing book, perhaps the best critique of which was written by Pelliot (47), 

vol. 2, pp. 677ff. It cannot be earlier than the +7th century, and Chang Ytieh's authorship is doubtful, 
but if Lu Shen3 or Liang Tsai-Yen+ or Thien ThungS wrote it (and all are suspected), the date might 
well be nearer + 650 than + 700. In any case, it records traditions in a romance manner, and none of the 
Four Lords is a historical character attested from other sources. Nevertheless (to use an adage perversely 
inappropriate here) there is no smoke without fire, and the freezing-out process could not have been 
imagined without an empirical basis. Conceivably the' frozen-out wine' came first to China in + 640 or 
thereabouts rather than + 54o-but that would not affect our general line of argument. 

The original text of the Liang Sw Kung Chi has been preserved only in lengthy quotati9ns. We may 
find the passage about the frozen-out wine from Kao-chhang (Turfan) also in Tkai-Phint KIPl"l Chi, 
ch. 8I, p. 5a (voI. I, p. 336'z), in TSCC, Shen i tien, ch. 3II, p. 4a, and in some editions of SJm() Fu. 
ch. Il3. The full form contains various arguments about the genuineness of what the amb3$sadors 
presented, but states clearly that the freezing-out process was performed expedaUy in the Pa Feng Ku' 
(Eight Winds Valley). ! Cf. Lu Gwei-Djen & Needham (I), as also Sect. 40 in Vo!. 6. 
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Qara-Khojaa and of Shansi.b This was in + 1330. Half a century earlier, Marco Polo 
had been in those parts, and mentioned the vineyards of Thaiyuan. 'There grow here 
(at Taianfu), [he said], many excellent vines, supplying great plenty of wine; and in 
all Cathay this is the only place where (grape-) wine is produced, being carried thence 
all over the country.'c That he did not mention distilled spirits has been fastened upon 
by some, d disinclined on other grounds to believe in their existence in China at that 
time, but everyone knows that there were many interesting things which Marco Polo 
did not mention,e and by the end of the + 13th century aqua ardens may have been 
so commonplace for him that he was not surprised to find it in Cathay. 

(iii) Thang' burnt-wine' 

We can now take a look at those writings of the Thang and early Sung which seem to 
indicate the existence of alcohol distillation from the + 7th to the + 12th centuries, in 
all cases prior to the first appearance of aqua ardens in the West. Though none may 
be considered to offer decisive proof, they give rise to a profound suspicion. Let us 
take them approximately in order of date, as we have done on previous occasions, when 
for instance we were elucidating the origin of the stern-post rudder.f First then we 
may quote from someone recently mentioned, Meng Shen in his Shih Liao Pen Tshao 
of + 670. There are words in the Tunhuang MS. which could mean: 

Take chhing liang mi (some kind of grain) and add one tou (10 pints) of pure bitter wine, 
soak it for three days (to undergo some further fermentation?), then distil (?) over a strong 
fire many times (chhing liang mi i shun khu chiu i tou,'tzu ehih sanjih, chhu pai ehing pai pao l ). 

Keep this good stuff, and if you go on a long journey take some; it will ward off hunger for 
ten days. 

Again, in a neighbouring place he says: 

According to the (Tung Hsiian) Ling Pao Wu Fu Ching2,g one should take pai hsien mi (another 
kind of grain) and (after felmentation?) distil (?) over a strong fire nine times. One can use 
this as a help for avoiding the eating of cereal foods. (Pai hsien mi ehiu ching ehiu pao, tso pi 
ku liang3).h 

But the language is obscure and peculiar, and one cannot be sure that he was not 

a Pelliot (47), pp. 16lff., has discoursed on this; it was none other than the ancient Uighur capital 
some 17 miles east of Turfan. Khoja and Kao-chhang are related forms. 

b Under the head of the former, he says: 'Take good wine, distil it as it boils, and collect the distillate 
(yung MO chiu, cheng ao, chhii lu4).' 

c'See Cordier, in Yule (I), vol. 3, p. 75, from Bk. 2, ch. 37, p. 13, or Moule & Pelliot (I), vol. 2, 
p. xxvi. d E.g. von Lippmann (5), (9), vol. 2, p. 66. 

e For instance, scientific astronomy (cf. Vol. 3, p. 378), the magnetic compass (cf. Vol. 4, pt. 1, 

p. 245), advanced textile machinery (cf. Vol. I, p. 189) and printed books (Carter, I). 
f Vol. ", pt. 3, pp. 638-9. 
g 'Manual of the Five Talismans, a Tung-Hsiian Ling-Pao Scripture'. A book with this title was in 

the Tao Tsang once, but it is now lost. The MS. writes Chihs for Pao. 
h Both these passages will be found in Nakao (1), no. 178, pp. 181-2. Tr. auct. 
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talking about some preparation of fermented and dried grain-though it would be 
odd if that were to assist one to abstain from cereals.s 

In the following century there is another reference to white wine, in the poems of 
the famous Li Pail (+ 701 to + 762}.b 

Returning from the mountains one finds that the pai chiuz has just matured. 
And the yellow chickens, fattened by millet, are ready for the pot, 
Now that autumn has come .... 

The significance of this and other mentions of pai chiu in Thang poetry is not obvious 
unless one knows that through many recent centuries one of the commonest names 
for distilled spirits is 'white-and-dry' (pai kan (erh)3),C especially in North China. 
But there is no certainty that this was what Li Pai was talking about--only the 
suspicion.d 

Suspicion grows stronger, however, from the + 9th-century references, of which 
there are a good number.e Li Cha04 (fl. + 810), talking of wine in his Ku() Shih PUS 

(Emendations to the National History), mentions a 'burnt spring wine' (shaQ chhun 
chiu6) that was made at Chien-nan. f Pai Chii-I,' the celebrated poet (+772 to +846) 

a We have not come across the word poo, heating, scorching, sun-drying, elsewhere in connection 
with distillation. Wu Ti!-To (1), however, felt that these statements :mould be carefully considered. 

b Cit. with refs. by Tshao Yuan-YU (3), p. Z4. Tr. auct. 
e Alcohol content c. 55 %. It is conjectured from the other way of writing poi han erhi that the 

expression may have derived from the han chiu9 of Yuan times. This most probably meant 'sweated 
wine' (i.e. distilled), and was therefore a direct translation of the Ar. al-araq; but it COldd also perhaps 
have signified' wine of the Khan', since han was used to transliterate that title. This puts one in mind of 
the silver fountain with four spouts that William Boucher of Paris built for Mangu Khan at Karak;oron 
in + 1254 (cf. Vo!. 4, pt. 2, p. 132, and Olschki (4), pp. 57, 63}. They a,re said to have served for the 
guests four different alcoholic drinks, but kumiss distilled was not one of them. The drinks were grape
wine, fermented mare's milk (caracosmos, kumiss), mead (bal) and rice-wine (terracina, cervisia); cf. 
Rockhill (5), pp. 207-8, quoted also in Lattimore & Lattimore (1), p. 77; and elsewhere. The distilled 
kumiss could probably not have been made in sufficient quantity. Pien Ssu.Jlo had a poem about han 
chiu in his Thieh Ti Shih,lI c. + 1338; and in + 1751 Tsi! Hao" stated in his book on popular terms, 
ideas and customs, Thung Su Pien,13 that the han chiu of the Mongols was the same as shao chiu.'4 

We are grateful to Dr Ch/!ng Ti!-Khun for drawing our attention to this point. 
d Tshao Yuan-YU (3) did not dare to accept the identity, and his caution was echoed by Shinoda 

Osamu, in Yabuuchi (11), pp. 79, 90. Eberhard, reviewing Hermanns (1), (jid, however. 
e Though some are unsubstantial. Poets, when translating, tend to use technicll! terms in a way which 

might be deceptive if the reader were not circumspect. For example, Chang Hsin-Tshang (4), p. I lZ, in 
his rendering of a poem of about + 808 by Liu Tsung-Yuan, writes: 'We drink the rivl;1r-water, purer 
than the best distillation ... ' Yet the text has only' pure goblets', filled no doubt with clear wine, but 
not significant in the present context (see Chhlian Thong Shih, ch. 352, in vo\. 6, (I'. 3941.) for the text). 

f Ch. 3, p. II a, b. There are other references to this wine, for example in the poetryofWeiChuang,1S 
who exclaimed: 

'How beautiful the Chin-chiang (river) in the spring. 
And lovely are the girls of Szechuan too, 
Pouring out elegant" burnt spring wine" beside it: (Huan Hua Tzhu16) 

This would have been between +880 and +920. A century later Su Tung-Pho explained, saying: 
'In the Thang period there was a wine called "burnt spring", but it was the same as what is now 
called shao chiu," burnt-wine' (Morohashi dict., vo!. 7, p. 525). And there is mention of it again iri Fan 
Chhi!ng-Ta's ode on lichis (c. + 1175); cf. Shinoda (3), p. 305. 6tani (1), p. 74. Schenk (1), p. 1221, was 
perhaps the first sinologist to recognise that' burnt spring wine' must have been distilled, but misled 
by Li Shih-Chen she supposed that it must have been imported from Mongolia. 
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wrote some verses entitled Li-chih Lou Tui Chiul which include the following 
lines:a 

The lichis are newly ripe, the colour of a cock's crown, 
One catches the first whiff of a perfume like amber from the burnt-wine (shao chiuZ),b 
How one would like to pluck a branch, and to drink a cup! 
But there is no one here in the West with whom to share this beauty. 

This could be dated about +820 and starts the run of references to 'burnt-wine'. 
Less than a decade later Fang Chhien-Li3 was writing his Thou Huang Tsa Lu4 

(Miscellaneous Jottings far from Home), but he was stationed in the far south rather 
than the far west. Discussing drinks, he spoke of an 'after-burning wine' (chi shao 
chiuS), which was kept in sealed pots and pipetted out as needed. What he said was 
this:c 

In the south they drink 'after-burning wine' (chi shao) taken from pots filled up and then 
sealed with clay; it is prepared by 'burning' with fire, and matured; if not, it is not good to 
drink. When the pots are opened there is a tendency for them to be somewhat empty, 
although the clay seal is still there. When merchants want to know the quality of the wine 
they bore a very small hole through the seal and insert a reed, withdrawing some of the wine 
by means of this pipette so that they can see what the taste is like.d 

They could also see something else, namely the extent to which evaporation had 

occurred, and what sum, therefore, they ought to offer for the jar. This is redolent 
indeed of the behaviour one would expect of strong alcohol in a hot climate when 

people had not found out an adequate form of corking.e Again, about a decade later, 

c. +840, Yung Tha06 wrote a poem in Szechuan in which he said:f 

Since I reached Chhengtu the burnt-wine (shao chiu) has matured.g 
I doubt if I shall ever go back to Chhang-an again ... 

And then there is a highly suspicious phrase in one of the poems of Li H07 (+791 to 
+ 817) incorporated in his Chhang Ku Chi. 8 

a Chhiit:m Thang Shih, han 7, tshe 4, ch. 8, p. 11 a, tr. auct. adjuv. Schafer (16), p. 190. 
b Some versions read kuang,9 'the amber sparkle', instead of hsiangjlO which makes better sense 

So we could read: 'One catches the first glint of amber sparkle in the burnt-wine'. 
C Cit. Thai-Phing Kuang Chi, ch. zj3, p. 34a (ed. Li Fang in +978). Cf. Wu Te-To (1), p. 54. 
d Tr. auct. The passage could be read as if the burning was done in the same vessels as the keeping, 

but either this was a misapprehension or there has been some corruption in the text. 
e The history of bungs and corks, perhaps not yet adequately written, is one of those subjects which 

may seem trivial yet have far-reaching cultural repercussions. It was the main burden of Warner Allen's 
book (1) on the history of wine in Europe that the exquisite tastes of vintage qualities was unknown in 
the Middle Ages because casks only were used for storage, the well-stoppered amphora having gone out, 
and the corked bottle not having come in. The Chinese nearly always used ceramic jars, how well 
bunged remains to be seen, probably with lacquer as well as wax. In Allen (1) see pp. 88-g, 16z, 169, 
190-1, zoo. 

On amphoras see for an introduction Grace (I), though nothing is said of the stoppering. They seem 
to have been a Canaanite (Phoenician) invention of the -14th century. 

f ChhUan Thang Shih, han 8, tshe 6, p. 4b, tr. auct., adjuv. Schafer (16), p. 190. Elsewhere Yung Thao 
spoke of shao shen chhou," 'sacrificial burnt-wine for the spirits' (cf. Otani Sho (1), p. 73). 

g The word here used, shu," as in the case of Li Pai, has a distinct undertone of cooking over fire. 
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In the crystal cup the amber (-sparkling) juice is thick, 
And the lovely wine runs out like a rivulet of pearly red.a 

But the Chinese words are more suggestive than this rendering would convey, for they 
include the expression hsiao tshao, meaning a little trough (Liu-li chung, hu-pho nung, 
hsiao tshao chiu ti chen chu hung I). Could this not have been a reference to the side· 
tube of the still? Perhaps it would be better translated: 

And the wine-drops from the little channel are a pearly red. 

Tshao has overwhelmingly often the meaning of gutter, conduit or flume;b and the 
case is still more strengthened when one knows that in relatively modern times at least 
tshao fang2 has been the common name for a distillery. So a trickle of wine on a not too 
clean surface may be more far-fetched than to think that Li Ho knew the side-tubes of 
stills, and had them in mind when he wrote about his wine-drops.c 

The last + 9th-century witness to be called is Liu Hsiin,3 whose L£ng Piao Lu 14 
(Strange Things Noted in the South) would have been in the writing about + 880. 
There he said;d 

In the South it is warmer, and in the spring and winter fermentation takes (only) seven 
days, in summer and autumn (only) five. When it is ready it is put into an earthenware 
container, placed over a fire of dung, and' burnt' (shoo chik,s i.e. heated). 
[Author's comm.Je 

There is also a kind which is not' burnt' (or, heated) and this is called ckhing chiu6 

(' pure' or 'plain' wine). 

Chhing chiu is often mentioned in other texts, such as the Yu- Yang Tsa Tsu (+ 683)/ 
and Liu Hsiin's statement seems to demonstrate that shao chiu was made from it. 
Furthermore it closes one escape route very neatly. For most of these early mentions 
of shao chiu it would be possible, if not very plausible, to maintain that mulJed wine 
rather than distilled wine was in question, but here Liu Hsiin seems clearly to be 
talking about two kinds of wine in the same sense as Li Shih-Chen, one fermented and 
stored as such, the other distilled.g 

Towards the end of the following century, c. + 990, soon after the beginning of the 
Sung dynasty, an eminent scholar, Thien Hsi,' wrote an interesting little work, the 
Chhii Pen Tshao8 (Natural History of Yeasts and Fermentations). In this he gave the 

a Quoted by Lu Yu in Lao HSUeh An Pi Chi, ch. 5, p. ISb, and by Feng Shih·Hua in Chiu Shih, 
ch. 2, (p. 35). Tr. auct. 

b Many examples have been encountered in Sect. 2.8 on civil engineering in Vol. 4, pt. 3. 
e Frodsham (I), p. 239, translated: • From a little vat the wine drips down: But vats. do not drip, 

unless leaky and useless. The image of dripping is continued in the lines immediately following. wbieh 
speak of the fat of 'boiling dragons and roasting phoenix'. Graham (8), p. 102. brings lna wine-cask, 
which is open to the same objection. and not in the text either. 

d eit. TPYL. ch. 845. p. 7a, tr. auC't. Liu is almost certainly talking about rice wine, nQ~graJ)e wine. 
e This is found only in the TPYL version. Even if it were an insertion of the editors, that would 

make it date to +983. which is also a long time before alcohol distillation in the West. 
t Cf. Wu n-To (1), p. 53. 
g Earthenware as a practical material for low boiling-point distilling has already been met with in the 

Japanese pharmaceutical stills (p. 114 above). 
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description of the distilled Siamese toddy just as we read it on p. 136 above. a Although 
that was an imported article of commerce,b it is obvious from the words of Thien Hsi 
that in Wu Tai and early Sung times Chinese people understood perfectly clearly 
what it was that they were drinking, and how it was made. One significant point is that 
the wine was said to have been 'burnt' twice (fu shao erh tzhul ), which would not 
make sense if it was merely warming or mulling. 

We still have plenty of time before us ere we reach the mid + 12th century, time of 
the first alcohol distillations in the West, but from the intervening period we shall 
quote only two more pieces of evidence. About + 1080 Su Tung-Pho,l the great poet
scholar (+ 1036 to + 1101) wrote a rhapsodic ode entitled Tung-thing Chhun Se FuJ 

(Spring Colours by the Tung-thing Lake), in which he thanked and praised the 
Prince of An-ting, who had made some wine from oranges and had presented him with 
several bottles of it. Although the language is rather obscure and allusive, the meaning 
appears to be unmistakable. Su wrote:C 

To blend the mixture they use the double-kemelled miIlet,d 
And call on the help of a tube of the triple-ridged reed,e 
Suddenly the cloudy vapour condenses like melting ice, 
Whereupon tears come forth dripping down like liquid pearls. 

As Alice or somebody said, this is curiouser and curiouser. The side-tube of a still 
might well be the size of a thick graminaceous stem, the distillate would indeed run 
. from the end of it like a trickle from melting ice, and' tears' would well describe what 
dropped into the receiver. One cannot help concluding that what Su Tung-Pho 
enjoyed was a liqueur something like the ddratine of Corsica,f though made from 
fermented millet rather than the trodden grape. 

Finally, in + I I 17 comes the book of Chu Kung4 on wine, the Pei Shan Chiu ChingS 
(Northern Mountain Wine Manual). None of the tractates on the different sorts of 
wine which have come down to us have much to say about distilled wine (perhaps for 
reasons to be mentioned presently), but there is one passage in Chu Kung's text which 

a In Shuo Fu (Ming ed.), han 20, ch. 94, tractate 19, p. 2a. Reproduced in Japanese by Shinoda 
Osamu (3), p. 305; Otani SM (1), p. 73. So far as we know, Thien Hsi's was the earliest description of 
the Siamese • whisky'. 

b Excavations at the site of a port town north of Songkhla in Thailand on the eastern coast of the 
Malayan peninsula have unearthed large quantities of empty Chinese pottery bottles which might well 
have been used in this spirits trade. They date from the + 7th to the + IZth centuries. We owe this 
information to Prof. Janice Stargardt and Prof. Wolfgang Stargardt. The former goes on to say that 
Chinese trade with this Satingpra region began early in the Thang and continued for centuries. The 
toddy was made from the palms Nipa fruticans and especially Borassus flabellifera, which have juices 
extremely rich in sugar. Other items of this trade were camphor crystals, oils and perfumes. 

C TSCC, TSMO mu tien, ch. :u6, i wen I, p. 3a; also cit. Chiu Shih, ch. I, (p. 8); tr. auet., adjuv. 
M. J. Hagerty MSS unpub. 

d Erh mi chih ho6 ; an auspicious sign. 
e San chi chien;7 the numbers complement one another. The plant referred to is probably the 

white grass', pai mao,s i.e. Imperata arundinacea. PTKM, ch. 13, (p. 64). 
f This is flavoured with the citron, Citrus medica, a citrous fruit little seen in Northern Europe, but 

in fact the first to arrive in the West. It was known to Theophrastus, and the' Buddha fingers' (fo shoo 
kan9 ) of China is a variety of it. Other citrous perfume-oils have also, of course, been used for flavouring 
liqueurs. See Sect. 38 in Vo!. 6 for much further information on the Citrus genus in China. 

I Ul m = ~ · I¥ Jlnl~ 3 iIiiJ ~ ,. is I!Iit 4 :* lit 5 :11:: 1.4 7lf l!l! 
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arouses SuspiclOn. This describes 'fire-pressured wine' (huG pho ehiul ), but very 
obscurely. a Take good ehhing ehiu,2 he says, and let it settle for three days, then build 
up a stove of five layers of bricks in a windless room, and put the earthenware vessel 
on it. Use three ehheng3 (steelyard-weighed lots) of charcoal, and' put the lung4 right 
in the centre, with half of the already glowing charcoal underneath.' Lung4 normally, 
of course, means basket, but it is tempting here to interpret it as a technical term of 
those days for the catch-bowl of the Chinese still, more especially as ehing lungS in 
later times could mean various kinds of steamers for cooking.b Anciently, a kind of 
lung called linlf was a wickerwork net protecting an earthenware vessel like the glass 
wine-bottles of present-day Italy, so it is not too difficult to see how the catch-bowl 
could have acquired the name of lung. The only other instruction given by Chu is to 
let it go on heating (i.e. as we suspect, distilling) in a quiet place for seven days. He 
also speaks of a pipette for sucking up the clear supematant layer of wine, and says of 
the 'fire-pressured wine', significantly enough, that it is much better than mulled 
wine, chu chiu7. c 

It was about this time (or rather earlier) that Chu Fu8 wrote his Chhi Man Tshung 
Hsiao9 (Amusing Anecdotes of the Chhi Man Tribesfolk, in Southern Hunan). In 
this he has a passage about tiao thing chiu,IO 'hooked vine wine'.d 

This wine [he says) is perfected by fire; it is not any kind of vinegar nor rough-tasting 
stuff. There are two vessels east and west, and the wine is collected and sucked through a 
hollow stem. 

The difficulty here is the interpretation. The fire might mean only warming or mulling 
and the last phrase is most probably a reference to the well-known practice of the 
southern Chinese tribal peoples and the lndo-Chinese cultures in gen(!ral of sitting 
round a pot of wine and each person sucking it up through a straw, as we should say. 
On the other hand the purpose of the two vessels is not clear, and conceivably it might 
be a reference to the still and the receiver standing side by side, while the' collecting' 
hollow stem could refer to the side-tube. But the probability is that distillation is 
absent here. 

To sum it up, from first to last, none of the pieces of evidence for alcohol distillation 
in the Thang and the early Sung is quite decisive; some are relatively convincing, 
others less so. But there are times when probabilities accumulate to such an extent as 
to change quantity into quality and justify a circumstantial conclusion. Before adopting 
this we ought to look at some of the arguments pro and con which have been advanced 
in this problem of Thang distillation. For example it has been felt (as by Tshao 
Yuan-Yii) that the instances are insufficiently numerous. But apart from the.likeli
hood of many more being found as research continues, there may have been rather 

a Ch. 3. pp. I6bff., Shinoda & Tanaka repr. pp. 135-6. Cf. Wu Te-To (1), p. 54-
b By this time the wickerwork must have disappeared, or it would have ~n b~rnt by the ~re. 
C If it were not for this last statement, one would be inclined to regard the whole process as some kind 

of pasteurisation to improve the keeping properties of the wine. 
d Hsil Pai Chhuan Hsileh Hai ed., vo!. 3, p. 1601. 
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good reasons why the Thang scholars did not expatiate too much on the mountain 
dew, any more than the peasant-farmers of Co. Longford. In a word, the Excise was 
at hand-as could only be expected in so bureaucratic a civilisation as that of China. 
As the study of Wang Chin (7) has conveniently shown, wine taxation, government 
monopolies, and even prohibition, were features of all the early Chinese dynastic 
periods. Wang Mang between Early and Later Han established a brewing monopoly 
or 'nationalisation' of the industry, as in the better known cases of salt and iron; in 
the San Kuo time there was a prohibition of drinking under the Wei State (chin cm'ul

), 

and later on the Northern Wei exacted the death penalty for infraction of the govern
ment brewing monopoly. In the Thang Dynasty, which particularly concerns us, 
there was a strict prohibition on private wine-making (and no doubt a fortiori distilling), 
while in + 847 heavy taxes were imposed on those who were licensed to carry it on. 
Naturally, therefore, popular cover-names have come down to us. The Chiu Shihz by 
Feng Shih-Hua3 (+ 16th century) records that chhing chiu. was known as 'the sage' 
(sheng jenS ), and cloudy wine, cho chiu,6 was called 'the worthy' (hsienjen7 );a while 
Buddhist monks (says Tou Phing8 in his Chiu Phu9 of + 1020), to whom it was 
doubly forbidden, would invite favoured guests to 'take a drop of Cl wisdom soup'" 
(pan-jo thangIO).b All this, it may be admitted, tends to impede the search for decisive 
Thang evidence. 

Secondly we have seen a number of cases where the texts speak of the colour of the 
distillate as pink, brown or red, though in some cases (e.g. Li Pai) the white or trans
parent colour is emphasised. About this there are two things to be said. First one has 
to reckon with splash in these relatively primitive stills, and if the catch-bowl was 
large and the still-contents 'bumping' considerably, it would be only too likely that 
doses of anthocyanin would find themselves in the side-tube. This would easily 
account for the colours mentioned. But besides this there is the certain fact that from 
early times down to the present day distillers have added colouring matters artifically 
to their liqueurs to improve their appearance. Such is the case with the pink mei kuei 
chiull and the delicious green chu yeh chhingl2 which we can enjoy in China today;C 
nor is it difficult to find Arabic parallels, not indeed for alcohol, but for the perfumed 
essential oils, which according to the sure witness of al-Kindi in the +9th century, 
were coloured artificially with various fat-soluble dyes before appearing in the market. d 

Certainly the crux lies in the meaning of shao.13 While it could imply no more than 
heated, mulled or boiled, e its universal use in recent centuries to designate distilled 
must carry a certain authority with it as we trace it back in time to earlier ages. f Of 

a Ch. 2, (p. 45). Based on Wei Liieh, quoted in TPYL, ch. 844, p. la. 
b P. 2a; also in Chiu Shih, ch. 2, (p. 47). Lewin (I), pp. 122-3, has collected much information on the 

Fermented Beverages Authority in the + 9th and + loth centuries; it controlled distilled spirits as well 
as wine. 

C Alcohol content c. 45 %. This usage still exists in Japan, as we found in Kyoto in 1971. 
d See Garbers (I), p. 16. e This was sometimes done to stop the fermentation. 
t There is a complete continuity. Burnt-wine (shao chiU l4) is listed among the wine-shop wares in 

Ming Liong LU,15 Wu Tzu-Mu'sl6 description of Hangchow in + U7S, (ch. 16, p. 5b). And at the dawn 
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course many East Asian wines, such as huang chiu l or Japanese saki are normally 
drunk warm today, but no one could examine the passages adduced above and come 
away with the feeling that nothing more was involved than 'chambrage' for· the 
dinner-table. Besides, the word shao tends to o<.:cur in couplet form, as in Pai Chii-rs 
poem about the lichis, complementary to something else, suggesting the name of a 
special wine rather than the adjective for any kind of wine heated. To sum it up, we 
have a similar position here to that encountered at an earlier stage with regard to the 
stern-post rudder-a cumulative case which carried <.:onsiderable <.:onviction short of 
full proof. And perhaps there is a lesson in the fact that years after Wang Ling and 
I had built up the textual rudder case, Lu Gwei-Djen and I found in Canton the Han 
tomb model which settled the matter. So we dare to entertain the hope that somebody 
will one day find a tin or pewter catch-bowl and side-tube in a Thang tomb. 

So far we have said almost nothing about the kumiss of the Mongols and the araki 
which they distilled from it, except in connection with the history of the still (pp. 103. 
105). We have not sought for early Chinese descriptions of araki distillation, though 
they could doubtless be found, because we do not think that it had much influence on 
Chinese wine distillation. Indeed it is more likely that any transmission went the other 
way. Here, however, we may quote what Hsiao Ta-Heng2. said in his I Su Ckilof 

+ I594· 

Mare's milk at the beginning is too sweet to drink, and in two or three days it has gone 
sour and cannot be taken then either. You can use it only for wine, and this is no different 
from 'brandy' (shao chiu4). First the (fermented) milk is distilled, then the wine is again 
distilled, and when this has been done three or four times the taste of it is exceedingly good.-

Another point arises now. Earlier in this survey we examined some of theiUustra
tions of stills which can be found in the medieval alchemical books (pp. 68ff.). The 
work of Pheng Ssu (TT907) is too late (+ 1225) to be of importance for the present 
argument, but that of Wu Wu (TT893), illustrated in Fig. 1446, is significant, for its 
date, + Il63, is just about that of the first still-cooling in the West which permitted 
the successful distillation of alcohol. We have also illustrated a highly developed still, 
however (Fig. 1447), from a treatise (TT895) which claims to date from the Chin 
period, and while that one might hesitate to allow, one could suppose reasonably 
enough that it may be of Thang date, in which case it could be contemporary with the 
texts whi<.:h we have been studying. The same applies to the diagram in Fig. 1407 
from TT908, a text which has been considered Chin in date, but which is now thought 
to belong rather to the late + 9th century. b All this, of course, is a separate matter from 

market one could buy shui ehing hung pai shao ehius 'crystal burnt-wine, red and white', which, he said, 
had a gentle fragrant taste, and evaporated as soon as it entered the mouth (ch. 13, p. 7b). 

a Tr. auct. from KCCY, ch. 22, p. 11 a, adjuv. Serruys (I). On Hsiao Ta-Heng's book about 
Mongolian customs see W. Franke (4), p. 213. 

b It is difficult to impose unitary datings on Chinese alchemical texts, except in certain Clll!es, for so 
many of them consist of a core to which accretions were added in successive periods. The diagnmunatic 
simplicity of the picture in TT908 might well plead for an earlier dating (Liang, if not Chin) than the 
elegant drawing in TT89S. 
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those, workaday stills of the countryside which we can imagine by projecting backward 
the designs familiar in our own and recent times (cf. pp. 63ff.). 

Of these the Jesuit Cibot (5), writing in + 1780, said that' the Chinese alembics, 
heated by millet straw, are so simple, or rather so rustic, that we would not dare to give 
a description of them.' Historians of science and technology could wish that he had not 
been so coy. Nevertheless, in his special notice on eau-tie-vie, he remarked that 'we 
find the brandy of grape(-wine} celebrated in poems of the seventh century, and also 
indicated in medical books of the eleventh, and perhaps earlier, as an excellent remedy 
against wounds, bruises and several inte'rnal diseases ... But if we are to believe the 
author of the Pen Tshao Kang Mu, the invention of brandy from cereal (wine) is not 
ancient in China, going back only to the Yuan dynasty, that is to say, the end of the 
thirteenth century ... ' He then goes off into a rambling soliloquy on the difficulty 
there is in one invention leading to another-evidently puzzled how to reconcile these 
two opinions. He also adds the interesting incidental intelligence that 'the Chinese 
eau-tie-vie has a very disagreeable taste, a but in spite of that the people are used to it 
and like to drink it warm, more of it indeed than one would dare to mention. Moreover 
there are those who will only drink that which has been re-distilled in the alembic, 
and which is so strong that it burns almost like "spirits of wine" ... Our European 
pharmacists are all agreed that it is as good or even better than that from grape-wine 
for all external uses.' But what is valuable about Cibot's notice is that it raises the 
question of tradition; evidently in his time scholars took the affirmative view about 
the passages in the Thang poets. b 

Going back further than Cibot and his contemporaries, there arises the question of 
Chinese exports during the Sung, for in no less than eight cases Chao Ju-Kua in his 
Chu Fan Chih ( + 1242 to + 1258, if not earlier, c. + 1225) mentions wine as carried 
by the merchants from China to as many countries in the South Seas and Indian 
Ocean. c The word used is chiuI every time, but Hirth & Rockhill (I) may not have 
been meaningfully wrong when they translated persistently<! by the Old China Hand 
word samshu (i.e. san shao, z thrice distilled), e for transport economics would obviously 
have dictated the carriage of the stronger rather than the, weaker liquid. f As for 
distilleries in China, Fang Hsin-Fang3 has made a special study of the very strong 
fen chiu4 spiritsg for which the village of Hsing-hua Tshuns south of Thaiyuan in 
Shansi is famous, and he recounts that all local tranditions say that the distillation 
started in the Thang time. h We ourselves can bear this out because of a personal visit 

a Not our own experience, it must be said. 
b Deniel (I), p. IS, saw the point of this, though he himself did not know Cibot's original paper. 

Huber (I), p. 147, who maintained the same, probably did, though not quoting it. Jesuit relations of this 
kind must assuredly account for the statements of certain European chemists, such as Demachy (I) in 
+ 1773 and later, that the origin of all alcohol-distillation was to be sought in China. 

C Ch. I, pp. 3a, 4b, 7a, Sa, b, 36b, ch. 2, p. 16b. 
d Pp. 49, 53, 61, 67, 68, 69, 158, 177. e See Giles (14), p. 245. 
f Schelenz (2) says that Hirth (7) mentions the export of samshu in the Sung; we can only find that 

he says 'wine' (p. 58). 
If Alcohol content 62 %. Named after the river of the province flowing near by. 
h Yuan Han-Chhing (1), p 96. 
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Fig. 1503. Modern alcohol vat still for fen chiu at Hsing-hua Tshun, Shansi (orig. photo. 1964). 

Fig. 1504. Modern vat stills at Shao-hsing, Chekiang (orig. photo. 1964). 

made in 1964, a on which occasion we were able to read an inscribed stele dated + 555 
to + 557 and connected with a Northern Chou wine official (Chiu Kuan I ) named Wu 
Chheng,2 who appears to have been the founder of the local industry.b It used millet 
then, and uses kao-liang now, but it is very near the famous vineyards which Marco 
Polo described and which we also visited, so grape-wine may well have been distilled 
there in earlier times. The + 6th century would seem just not too early, in the light of 
all the other evidence for the distillation of alcohol in China. Now of course the Chinese 

a With Dr Dorothy Needham. 
b This stands outside the Shen-Ming Thing3 pavilion, inside which is the celebrated well (Ku

Ching Thing4) which provided the water. 
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factories mostly use vat stills of modern type with wide-bore retort tubes and spiral 
condensers sunk in water-tanks (cf. Fig. 1503 from Hsing-hua Tshun and Fig. 1504 
from Shao-hsing in Chekiang, another very famous centre).a 

(iv) Liang 'frozen-out wine' 

We must now go back to take a closer look at the stone which may turn out to be the 
keystone of our arch, namely the story about the preparation of a strong alcohol 
solution by freezing. The Liang Ssu Kung Chi (Tales of the Four Lords of Liang), 
though written towards the end of the + 7th century, deals with events then corn· 
paratively recent since they occurred in the early part of the + 6th. It gives us the 
previous information that Kao-chhang (Turfan) presented 'frozen-out wine' (tung 
chiu1) to the imperial court about + 520, most probably on a number of successive 
tribute visits. Then, much later, the Tshao Mu Tzu book describes, towards the end 
of the + 14th century, how people used to test their spirits by going to huts in the high 
mountains and leaving it out to freeze; in such conditions genuine strong alcohol 
solutions would not do so, but imitations, diluted or faked perhaps with piquant herbs, 
would. Laufer annotated the passage with the words: 'This is probably a fantasy. 
We can make nothing of it, as it is not stated how the adulterated wine was made.' b 

Yet it is perfectly comprehensible when one knows that freezing-out methods live on 
in common practice and in scientific work at the present day;C if the process is carefully 
done, the ice formed will consist of pure water and all the solutes will be concentrated 
in a central liquid phase which does not freeze. 

This chain of references is enlarged by other important links. Chang HuaZ in his 
Po Wu Chih,3 written about +290, remarks that 'the Western regions have a wine 
made from grapes which will keep good for years, as much as ten years, it is commonly 
said; and if one drinks of it, one will not get over one's drunkenness for days'. d 

Clearly this was a description of spirits, not ordinary wine, but in view of the date we 
believe that it was frozen-out wine, not distilled wine. A very similar thing is said in 
the biography of Lii Kuang4 (d. + 399), the conqueror of Kucha in Sinkiang in + 384, 
which describes, quoting from his report, e the wealth of the citizens' families, many of 
which 'had as much as a thousand hu5 of grape-wine in their houses. Even after ten 
years it did not go bad. 'f But this kind of information about the Western regions was 

a At times in Chinese history the distilleries have played an unusually important sociological and 
economic role; cf. the study of Kawakubo Teiro (1). 

b (I), p. 237. He probably read only the PTKM version. 
C We have to thank Prof. Stephen Mason and Dr J. H. Lindsay for reminding us here ofthe place of 

'applejack' in Canadian folklore. 'That was the country where grandad always left half-a-dozen casks 
of cider out in the snow and ice during winter-time; then at Christmas a tube would be inserted and the 
liquor drawn off. The excisemen supposedly turned a blind eye on this. Professor Lynn White has told 
us equally of 'New Jersey lightning'. Concentrates can also be further concentrated, as in the case of 
the bottles of Grand Marnier left out in stores through a few Antarctic winters, according to an experience 
related to us by Dr Launcelot Fleming, formerly Bishop of Norwich. 

d Ch. 5, p. 4b. e Chin Shu, ch. 122, p. 2b, tr. auct., adjuv. Liu Mao-Tsai (I). 
f About 3000 gallons in our reckoning. This would mean some 18,000 bottles of the size commonly 

used for wine today. 
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quite traditional, for as early as - 90 Ssuma Chhien had told how in Ferghana 
(Ta-Yuan) and its neighbourhood 'wine is made from grapes, the wealthier inhabi
tants keeping as many as ten thousand or more tanl of it stored away. It can be kept for 
as long as twenty or thirty years without spoiling. The people love their wine, just as 
their horses love their alfalfa (fodder). 'a If these two statements really imply strong 
alcohol, then the freezing-out method may go back to the - 2nd century at least, 
which is not at all impossible; but the difficulty is to distinguish it from the effects of 
adequate corking on the preservation of unconcentrated wine (cf'. p. 14-3). We cannot 
be quite sure. The rather large amounts would plead for the stoppering interpretation, 
but it is doubtful how effective this was among any ancient people; so • frozen-out 
wine' seems on the whole the more probable.b Again, Li Chao (ft. +810), whom we 
encountered on p. 142 above, added to his list of famous wines a shih tung chkun chiu,2 
'spring wine frozen-out on the crags', from Fu-phing in Shensi.c Thus between the 
- 2nd and the + 14th centuries we have at least six references.d 

The two passages quoted by Li Shih-Chen, and the others, are probably the oldest 
on this phenomenon in any world literature.e The earliest description in Europe, so 
far as we can see, occurs in the sixth book of the Archidoxis of Paracelsus, written 
about + 1527 but not printed till + 1570. f This had great repercussions in Europe as 
an extraordinary fact of Nature. About + 1620 Francis Bacon wrote: 'Paraceisus 
reporteth, that if a glass of wine be set upon a terras in a bitter frost, it will leave some 
liquor unfrozen in the centre of the glass, which excelleth spiritus vini drawn by fire.'g 
And in + 1646 Sir Thomas Browne noted that' Paracelsus in his Archidoxis, extracteth 
the magistery of wine; after four moneths digestion in horse~dung. eXp<lsing it unto 
the extremity of cold; whereby the aqueous parts will freeze, but the Spirit retire and 
be found congealed in the centre.'h There were several other mentions before the end 

a Shih Chi, ch. 123, p. 1 sa, tr. auct., adjuv. Hirth (2), Watson (I). The estimate is about twenty times 
the preceding one, but there is no need to take either of them au pied de la l.ettre. 

b Unless of course the people of Sinkiang were distilling in Gandhiiran retorts (pp. 86-7, 121). 
c Ch. 3, p. 9b in the Thang Tshung Shu ed. 
d Doubtless more will come to light. Wang Chia, in his Shih 1 Chi (Memoirs on Neglected Matters), 

written about + 370, has a curious passage about' gut-rotting wine'. He starts off by telling how Chang 
Hua, the naturalist ( + 232 to + 3(0) and author of the Po Wu Chih just quoted, used to mllke a special 
kind of wine with ferments which he got from the Western Chhiang and Northern Hu tribal peoples. 
He then goes on to say that the Hu foreigners have a chih hsing mai3 (variety of cereal) which can be 
malted, and makes a wine that causes chattering of the teeth and apparent drunkenness withoutshOl.lting 
or laughter, injuring the liver and intestines. Hence the ordinary people called it' gut-rotting wine' (Jisioo 
chhang eMu'). Nevertheless some people experienced pleasure from it, not caring to preserve their !hies. 

We should hesitate to follow Eberhard (in his review of Hermanns, I) in his interpret1ltion of this as 
distilled wine. The story suggests to us rather a wine containing some kind of toxic substance .. But it 
could possibly be an early reference to the outlandish and surprising effects broughtabout by the· frofl;en· 
out wine', especially as it came from some tribal or city-state people in the north or rtorth~west. 

e Seneca, in his Quaest. Nat., written in +64, has a curious passage about' wine frozen by lightning', 
which, when re-liquefied, 'kills or drives mad those who drink of it' (H. lii, IHi, Clarke tr. p. 97). We can 
probably neglect this as fabulous. 

f Cf. Pagel (10), p. 274; Debus (IS), p. 33. The text is to be found in the Sudhoff ed. vol. 3, pp. 165-6; 
Strebe! ed., vo\. 8, pp. 358-9. 

g lnquisitio Legitima de CaloTe et FrigoTe, in Works, Montagu ed., vol. I, p. 333. 
h Pseudodoxia Epidemica, Sayle ed., vol. I, pp. 204-5. He meant, of course, concentrated, the opposite 

of congealed in this case. Cf. Page! (10), p. 274; Debus (IS), p. 33, (16), p. 7To 
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of the + 16th century, notably one by Conrad Khunratha in + 1594, who mixed his 
frozen-out alcohol with aqua vitae distilled in the usual way.b Glauber again, in 
+ 1657, found that he could concentrate acetic acid by freezing out the water.C 

The question then acquired considerable theoretical importance in the 'Sceptical 
Chymist' of Robert Boyle (+ 1661), who after giving Paracelsus' Latin text embarked 
upon one of his long-winded but charming discourses, making much of the experiences 
of 'the Dutch men that Winter'd in Nova Zembla'. In their own words, which he 
quoted: 'There was scarce any unfrozen Beer in the barrel; but in that thick Yiest that 
was unfrozen lay the Strength of the Beer, so that it was too Strong to drink alone, and 
that which was frozen tasted like Water ... 'd And Boyle went on to say that he 'might 
confirm the .Qutchmen's Relation, by what happen'd a while since to a neere Friend 
of mine, who complained to me, that having Brew'd some Beer or Ale for his own 
drinking in Holland (where he then dwelt), the Keenness of the late bitter Winter 
froze the Drink so as to reduce it into Ice and a small proportion of a very Strong and 
Spirituous Liquor ... 'e What all this was in aid of was the criticism of the spagyrical 
tradition that fire alone would analyse mixed bodies.! Boyle (in the person of his 
character Carneades) was setting out to make 'the common Assumption of our 
Chymists and Aristotelians appear Questionable'.g Cold had been considered tam 
Homogenea quam Heterogenea congregare, but now it seemed, like heat, also to be able 
congregare Homogenea, et Heterogenea segregare. Thus did the observation known to 
Wan Chieh and the other Lords of Liang find its place in the theoretical cogitations 
of nascent modern chemistry. 

Naturally the process could be viewed in reverse, not for the concentration of 
spirituous liquor, but for the winning of pure water from the seah or from any un
drinkable aqueous solution. This seems to have occurred first to the Danish physician, 

• Brother of the more famous Heinrich Khunrath, whom we shall meet in Vo!. 5, pt. 5. Cf. Partington 
(7), vo!. 2, p. 88. 

b Medulla Destiliatoria et Medica, edition of + 1680, vo!. 2, p. 304. Cf. Arnu. (1), p. 202, who quotes 
the passage in full. 

C Miraculum Mundi Continuatio, p. 215 in the + 1658 edition of Opera Chymica (Frankfurt). His 
words are worth recording: 'Wann man diesen Holz-Essig in Fassern im kalten Winter gefrieren lasst, 
so gefrieret nur das phlegma, und wird zu Eis, der scharffe Spiritus mit dem Oel geht hineinwarts, und 
frieret nichts, wird so starck, dass er die Metallen mit Gewalt angriefft, wie ein Aqua Fortis.' The 
question is an important one, because there is reason to think, as we shall later find, that rather strong 
acetic acid was known and used in medieval China, yet it is very difficult to produce by ordinary 
distillation (cf. pp. 178ff. below). 

d This was the party of Gerard de Veer, who had wintered with Barents. His account was included 
in 'Purchas his Pilgrimes' (1625 ed., vo!. 3, pt. 2, bk. iii, p. 493; McLehose ed. vo!. 13, p. 91). It is 
interesting that they were trying to find a north-east passage to Cathay. e Pp. 95-102. 

f In his New Experiments and Observations touching Cold (+ 1683 ed.) Boyle (5) described his further 
studies on freezing. He concentrated leaf extracts, getting all the coloured and flavoured constituents in 
the unfrozen part (p. 256, and 2nd app., p. 14), and he could do the like with pigments such as gentian 
and cochineal (1St app., pp. 11, 19). Inorganic colours like green or blue vitriol behaved in the same 
way (p. 54), and the ice of their solutions was the same as ordinary ice. Also he could ignite the unfrozen 
alcohol from sack and sherry (pp. 56-7), showing that whatever would not burn off would freeze. 

11 On this topic, see the interesting survey of Debus (14). It was the late Sir Ronald Fisher who often 
used to remind us of the part played in Boyle's thought by the freezing-out technique. 

h See the review of Nebbia & Nebbia-Menozzi (2). At the time of writing (Feb. 1971), the Atomic 
Energy Authority in this country was planning to construct a large-scale plant for the freeze desalinisation 
of sea-water on the coast of East Anglia; this could be of great help to the U.K.'s water resources 
always under strain. Cf. Rnyder (I). 
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Thomas Bartholinus, a in the same year that Robert BoyIe published his book, and 
BoyIe himself recommended the same method to sailors in cold latitudes a few years 
later. b Before long it was widely used; Captain Cook, for instance, supplied fresh 
water to his crew by melting sea ice in + 1773. A scientific study of desalinisation by 
this means was made in + 1786 by Lorgna (I), who carried out a series of successive 
freezings of the liquid obtained by melting the ice at each stage. After four freezings 
the ice contained only a trace of salt, but the yield was low. He also tested the process 
successfully on urine, obtaining a concentrate 'of a very deep red colour' because of 
the urobilin and other pigments, as well as almost pure water to drink. Today this is 
proposed-perhaps utilised-in the technique of space travel, a development which 
would have greatly surprised the Four Lords of Liang. Finally it should be repeated 
that the 'frozen-out wine' technique plays a growing part in modern chemistry as a 
safe and delicate procedure for the concentration of dilute solutions. c Describing this 
'exceedingly useful but hitherto neglected method', Shapiro (1) says that mechanical 
stirring or shaking is essential to prevent supercooling and the sudden freezing of 
boundary layers rich in solute. It is not confined to aqueous solutions but will work 
with any which have a suitable freezing-point,d and it is 'almost above reproach with 
regard to the chemical or physical alteration of the substances being concentrated'. 

Finally, the freezing-out phenomenon supplied one of our favourite poets with a 
useful metaphor. Byron was trying to describe girls who hide a passionate nature under 
a rather cold exterior manner-but he found the celebrated volcano motif hackfieyed 
and absurd, so he thought of something else. 

I'll have another figure in a trice: 
What say you to a bottle of champagne? 

Frozen into a very vinous ice, 
Which leaves few drops of that immortal rain, 

Yet in the very centre, past all price, 
About a liquid glassful will remain; 

And this is stronger than the strongest grape 
Could e' er express in its expanded shape. 

'Tis the whole spirit brought to a quintessen.ce. 
And thus the chilliest aspects may concentre 

A hidden nectar under a cold presence. 
And such are many, though I only meant her, 

From whom I now deduce these moral lessons, 
On which the Muse has always sought to enter. 

And your cold people are beyond all price, 
When once you've broken their confounded ice. e 

• (x), ch. 4, p. 42. b (S), p. 59. 
C Thus Mellanby (x) used it in X908 for concentrating a protein, diphtheria antitoxin, Palmer (x) 

later on for milk globulin, and Bawden & Pirie (I, :2.) for tobacco-plant viruses. 
d It may be worth remembering that one of the foundations of the aromatic chemical industry was 

Mansfield's separation of toluene from benzene by freezing (Campbell (I), p.84). in 1841. 
e Don Juan. canto xiii, 37. 38; Steffan, Steffan & Pratt ed., p. 452. The heroine here was Adeline:. the 

girl of English aristocratic stock. 
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(v) From icy mountain to torrid still 

The moment has now come when we can survey the whole problem and plan perhaps 
a provisional working hypothesis about the history of alcohol East as well as West. 
Cibot and Laufer both made the point that it was very odd if the distillation of grape
wine should have come to China from Turfan in + 640 and that the Chinese should 
then have waited seven centuries before applying it to their own indigenous cereal 
wines. The studies of von Lippmann make it clear that no sort of wine distillation 
could have come from Turfan at that period because no Western stills had a cooling 
system until five centuries later. a Though the Gandharan ones probably did, it is not 
certain that they were used for alcohol.b But we know that 'frozen-out wine' did 
come from Tutfan, and had already done so for at least a century before its annexation. 
Surely then the most likely thing is that the 'frozen-out wine' triggered the first 
distillation of wine in the East, and that this process was continued in China both for 
grape and cereal wines thenceforward. The sending of the first alcohol concentrates is 
the crucial point, for the Chinese would then have acquired (like the Uighurs) the 
taste for relatively strong alcohol-it may not have tasted very good but at least it made 
them merry quickly and this was the important thing. That the catch-bowl still, 
whether 'Mongol' or 'Chinese' in type, already existed in China we cannot yet fully 
prove, but it may be assumed without undue risk from the time of Thao Hung-Ching 
onwards, and indeed we suggest elsewhere (p. 178) that the concentration of acetic 
acid by distillation may have played a part in the solubilisation methods of the 
San-shih-liu Shui Fa, which are otherwise rather difficult to explain. The stills of 
China could also reasonably have been used in the + 6th century for essential oils 
(a subject on which we have yet to say a few words). One source of obscurity is 
that we do not know enough about the first qrigin of the catch-bowl still 'without the 
side-tube; after all 'Mongol' and 'Chinese' are only ethnographical expressions, and 
between + 500 and + 800 the still used in China may well have been the simple 
'Mongol' type. But the side-tube must surely have been present by + 900, and 
probably a good deal earlier, because of several allusions which we have noted in the 
literary references (pp. 144-5), quite apart from the drawing in the Chih-Chhuan 
Chen-Jen Chiao Chblg Shu (TT89S), Fig. 1447. 

'Frozen-out wine' then, in all its primitive simplicity, was, we would suggest, an 
important step on the road from beer or wine as such to distilled 'strong liquor'. Its 
origin in empirical experience among the snows of the Thien Shan or the bitter winds 
of the Gobi is easy enough to picture, but how on earth could any Taoist in + 6th- or 

• Or, more precisely, no one in the West had discovered how to get alcohol from wine either by 
water-cooled stills or the subtle use of air-cooled ones, and would not do so for another five centuries. 
We should perhaps leave open the possibility that the Uighurs of Turfan were using the Mongol or 
Chinese catch-bowl still, but that would place them firmly within the Chinese culture-area. It is also in 
a way a superfluous assumption if their' frozen-out wine' was as potent as wc think it was; and we know 
that that went east. 

b If that could be proved, then a diffusion stimulus for Chinese alcohol-distillation could have come 
from northern India, yet it would have been only a stimulus since the Chinese proceeded to use their own 
stills of quite 'a different type. 

.. 
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+ 7th-century Chhang- an have imagined that by submitting wine to intense heat one 
could get the same result as that brought about by its exposure to intense cold? 

One ideological possibility presents itself in the 'similarity of extremes'. almost, 
one might say, the' identity of opposites'. The 'frozen-out wine' was connected with 
a shing Yin l condition, so perhaps something equally interesting would happen if it 
were submitted to a sheng Yang1 process. As Li Shih-Chen remarked: 'Burnt-wine is 
a powerful drug, for it partakes of the nature of pure Yang; its character is similar to 
that of fire (Shao chiu shun Yang tu wuyeh,yu huo thung hsingS). 'a Just so might it have 
been argued that 'frozen-out wine' partook of the nature of pure Yin, also very 
dangerous in its way, like frostbite, snow-blindness, and the caustic feel of intense 
cold. This would have been another aspect of the' marriage of fire and water' ; and it is 
easy to show that the Chinese elements Fire and Water were indeed related to each 
other as Y ang-Yin opposites. 

About +640, the great scholar Khung Ying-Ta,4 commenting on the Old Text 
versionbof the Shu Ching's Hung Fan chapter,c wrote as follows:d 

'Wood can' to 'usefully transformed (kai pien5)'. 

[Comm.] These words express its nature; it can be softened and made curved or straight, as is 
necessary for the making of implements (and objects). Transformation for human con
venience is like the fusion and melting (of metal) for implements (and vessels). Just as Wood 
can be softened and made curved or straight, so Metal can also be remoulded to the heart's 
desire, in accordance with its use for mankind-that's the meaning of it. From this one can 
see that the usefulness of Water for irrigation lies in its tendency to seep down and enrich 
the earth; so also the usefulness of Fire is that it goes upwards, giving combustion and heat. 
This is quite understandable. Since Water is pure Yin (shun Yin6), it (naturally) soaks, 
moistens, enriches) and descends, tending towards the Yin (of the earth). But Fire is pure 
Yang (shun Yang"), so (naturally) when it burns and blazes it rises upwards, tending towards 
the Yang (of the heavens). As for Wood and Metal, they are composed of Yin and Yang 
mixed together. Therefore their form can be made crooked or straight, that is, altered and 
changed, transformed for human convenience. 

This is a classical statement of the proportions of Yin and Yang in the Five Element~. 
Earth alone is not specifically mentioned, but from its central position among the four 

a PTKM. ch. 25, (p. 35). 
b Something has already been said of this famous philological controversy in Vol. 2, p. 24-8, and later 

in Needham (56). p. 30. Briefly, texts of the Confucian classics written inl!Ilcient characters were sup
posedly discovered in - 148 or - 135, and since they differed somewhat from those cllrrently ~c;epted 
they were commented on about - 100 by Khung An-Ku08 and later other famous scholars-thi.!n they 
were again lost. Subsequently, between +317 and +322, Mei Ts~ claimed to have found both text 
and commentary, and these were the versions on which Khung Ying-Ta wtote his commentarY early 
in the Thang. Sung scholars were sceptical of the authenticity of these texts, Mei Tsu 10 demolished it in 
+ 1513, and the coup degrdce was delivered by Yen Jo-Chu" in + 1745. Nevertheless, this does not mean 
that many ancient fragments were not incorporated into his pastiche b} Mei Ts~ in the. + 4th eel)tury, 
nor that it is without value for statements on points in the perennial natural philosophy of Chirul which 
may not happen to occur elsewhere. For a succinct statement of the case cf. Hummel (2), p. 909. 

C See Vcl. 2, pp. 242-3. d SMng Shu Ching 1,12 ch. It, p. 7b. 
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directions, it must evidently be equally balanced between Yin and Yang. The former 
predominates in Metal, which can melt to the liquid state; the latter in Wood, which 
cannot. A table may elucidate:~ . 

M 
W 
w 
F 
E 

mixed 
mixed 
pure Yin 
pure Yang 

Yin > Yang (Yang in Yin) 
Yang > Yin (Yin in Yang) 

mixed equal proportions 

shao Yin 
shao Yang 
thai Yin 
thai Yang 
equal balance 

Once the product of distillation had been tested, the similarity with alcohol made the 
other way would have been obvious, and since fire was much more easily and widely 
obtainable than snow and ice it naturally become the dominant process.b Then, much 
later in time, and by ways which as yet we cannot discern (though Central Asian 
intermediation may be more likely than Islam and India), the still-cooling of China 
could have made its way westwards to influence the + 12th-century Masters of 
Salerno and their Italian friends. c In this manner for the first time a coherent scheme 
of the development of means for making alcohol solutions above 40 % in strength, 
throughout the Old World cultures, presents itself, at least as a working hypothesis.d 

We can now look back once more at Li Shih-Chen's passages and see what misunder
standings arose from them. Distillation of cereal wines did not begin first under the 
Yuan dynasty; Li took Yeh Tzu-Chhi and Hu Ssu-Hui (talking about grape brandy) 
as his starting-point and ignored most of the Thang and Sung literature. Distillation 
of grape-wine (or wine of any sort) did not come from Western sources through Turfan 
in the early Thang because it had not been accomplished anywhere at that time without 
the Asian types of water-cooled stilL Distillation of any sort of wine was not ancient 
in the Far West, as might too readily be assumed from Li's words.e The Uighurs may 
well have provided China in + 640 with mare's nipple grapes and the recipe for making 
grape-wine without ehhii ferment, but what really mattered was the tung ehiu, I the 
'frozen-out wine i, which they had already been sending for some time previously. 
Surely this was the father and mother of all 'strong liquor', and the ancestral inspira-

a From Table 12 in Vol. 2, p. 263. 
b There might be a parallel here with certain other deductions from medieval natural philosophy 

where thinkers were faced by a problem of opposites. In Sect. 45 we shall show how the physicians, 
at least as early as the +7th century, treated goitre with thyroid glands from domestic animals. To 
heal an enlargement of an organ by giving more of the same thing might seem a strange procedure, 
but the physicians had the insight to realise that thyroid hyperplasia was in many cases the sign of a 
basic deficiency (hsu'), indicating what WE should now call hypothyroidism. In the meantime see further 
on this Needham & Lu Gwei-Djen (3). 

C It looks therefore as if we must place alcohol distillation in what has been called the + 12th-century 
cluster of transmissions (Needham (64), p. 61). These include the magnetic compass, the stern-post 
rudder and the windmill. And for the first two of these no evidence of Islamic and Indian way-stations 
is perceptible. 

d Great as the contributions of von Lippmann were, he placed all his money on a loser in declining 
persistently to admit any crl:ative influence of Chinese culture in the history of chemistry. It would have 
been better to admit ignorance--which nearly everyone in the West then shared. 

e For example by Laufer (I), pp. 22oft'., esp. pp. 235ft'., followed by Shinoda Osamu (z). 

'Zi/(m 'Ill 
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tion of all Chinese distillers. So Li Shih-Chen was probably quite right in saying 
(if that was what he meant to say) that grape-wine brandy started early in the Thl'mg; 
and lacking as he did so much of what we know now, he was only 'wrong in implying 
(if indeed he did) that it had come from somewhere else. 

(vi) Oils in stills; the rose and the flame-thrower 

By way of an appendix to all the foregoing something remains to be said about the 
distillation of essential oils. a What we should like to have would be a few texts about 
this practice dating from the + 5th, + 6th or + 7th centuries, i.e. before the appearance 
of strong alcohol solutions in China; but we have not found anything of this anti
quity, and the relevant certain mentions begin in the + loth, i.e. well after the period 
during which, as we think, the distillation of wine was being successfully carried out. 
Perhaps the parallel with the Arabic culture-area is deceptive, and one should not 
assume that because the Arabs and Byzantines did so much distilling of essential 
vegetable oils and petroleum oils before alcohol distillation started in the West, the 
same sequence took place in China-it may have been that Chinese stills were first 
used for vinegar (cf. pp. u8, 178) and other substances in which the alchemists were 
particularly interested, e.g. mercury. The dry distillation of eggs (as among the earlier 
Hellenistic proto-chemists), or hair (as among the Arabs subsequently), may have 
played a part here, though it might be hard to point to any overt evidence of it. But 
even if we cannot at present carry back the story of the volatile oils beyond that of 
alcohol, it will be worth while to give a few later quotations concerning it. 

Rather strikingly, when we first come upon essential oils as a notable import, they 
are in close juxtaposition with light petroleum fractions of the' Greek fire' type. In 
+958 the King of Champ a (Chan-Chheng,1 mod. Annam and Tongking), Sri 
Indravarman, sent as ambassador to China an Arab, or at least an envoy with an 
Arabic name, Abii'I-l:Iasan (Phu-Ko-San2), who presented fifteen bottles of rose-water 
(chhiang-wei shui3) and eighty-four glass bottles of Greek fire {ming hUG yU4).b The 
former came from the Western countries (Hsi Yi.i5) and was intended for sprinkling on 
clothes, the latter was for pyrotechnics or war, and burnt even better when spread upon 
water.C This was in the Later Chou dynasty (+951 to + 960), but rose-water, like the 
'petrol'. had been prominent in China some twenty or thirty years earlier, under 
another 6f those ephemeral dynasties of the Wu Tai period, the Later Thang ( + 923 

a On the principles involved something has been said already, pp. 128"'"9. 
b Thai-Phing Hunn Yii Chi (c. + 980), ch. 179, p. I6b, cit. in Tshe Fu Yuan Km; (+ 1013), ch. 97a, 

p. no, b. Another almost contemporary account is in the Chuang Lou Chi' of Chang MU Cf. Schafer 
(13), p. 173· See also Wu Tai Shih Chi, ch. 74, p. 170, discussed by FAng Chia-SMng (2), p. 17. 

c Greek fire 'petrol' had been available in China since at least +917, and probably rather earlier; 
the first appearance of gunpowder is in the form of slow match for a flame-thrower using it (cf. Sect. 30), 
in + 919. The Wu Tai Shih Chi adds a record that the 'fierce fire oil' was useful for removingsmns 
from clothes. One need make no great claim for Chinese originality in this, but it is rather startling to 
find' dry cleaning' practised along the Arabs, Annamese and Chinese in the + loth century. For a brief 
account of the industry at the present day, cf. Popham (1). On its history in the West, Edelstein (r, 2). 

'd~ 'Mm~ ~.57k <m!kll1l 5i!YlJt 
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to +936). Thao Ku l tells us in his Chhing I Lu% (Records of the Unworldly and the 
Strange) that about +930 the emperor had a miniature city and gardens made of 
unusual materials laid out in one of the palace halls. a This Ling Fang KUO,3 as it was 
called (Country of Numinous Fragrances), had hills and mountains made of lignaloes 
wood, lakes and rivers of storax and rose-water, trees of cloves and other aromatics, 
walls and ramparts of frankincense, buildings of rosewood and sanderswood, and 
human figures carved in sandalwood.b Thao himself had probably seen this master
piece, the constituents of which were said to have come in part from the conquered 
State of Shu in Szechuan. This reminds us that during the first thirty years of the 
century Shu had been the home of two outstanding experts on perfumes and aromatic 
drugs, Li Hsiin,4 the writer of the H ai Yao Pen Tshaos (Natural History of the Southern 
Countries beyond the Seas), and his younger brother Li Hsien,6 alchemist, naturalist, 
chess master and like Li Hsiin a poet. c The family was of Persian origin, and it is hard 
to believe that they were ignorant of the distillation of essential oils. P"eppermint oil 
(po ho yu7) is said to be mentioned in the I Hsin Fang (Ishinh68) of +982, which would 
imply steam distillation.d 

Pushing further back, there are references to rose-water, in the form of' rose dew' 
(chhiang-wei /u9), as early as about +800. Feng Chih IO in his Yiin Hsien Tsa Chill of 
c. +904 says that whenever Liu Tsung-Yuan12 (+773 to +819) received a poem from 
the great scholar Han Y ii I 3 ( + 768 to + 824) his admiration was such that he insisted on 
washing his hands in rose dew before reading it. e The difficulty about interpreting 
these early references is that three things have commonly been confused under the 
name' rose-water'. There is a way of making a kind of press-juice of the rose petals 
which may be quite old in China, and is still used at the present time for a flavouring 
perfume and a cooling drink. The chhiang-wei petals! are ground to a paste with water, 
excess water filtered off, and sugar added to form a kind of jam which can be durably 
stored in porcelain pots; dilution of this then gives a fragrant solution.g Secondly, 
there is the distillation of the essential oil such as was practised in the Arabic culture
area throughout the + 9th century (cf. p. 128 above).h Third (though of less concern 
to us here) is the attar of roses, an oil which separates spontaneously on the surface 
when an aqueous extract of rose-petals is left to stand.1 At present it is not possible to 
say what kind of rose-water it was in which Liu Tsung-Yuan washed his hands,J and 

a Ch. 2, p. 58b. Cf. Schafer (13), p. 173. 
b For further information on these perfume sources see pt. 2, pp. 136ff., and on the coloured woods 

Schafer (8). C See further in Sect. 38 in Vol. 6, and p. 421 below. 
d Schelenz (2), p. 129, but his reference is garbled, and we have not so far been able to locate it in the 

great work of Tamba no Yasuyori. The plant, presumably Mentha aroenm (RU9; CC337), and 
probably var. piperascens, was first mentioned in the Hsin Hsiu Pen Tshao of + 659. 

e, Ch. 6, p. 46a, b. Cf. Schafer (13), p. 174. 
f This is Rosa multiflora (CC I 144), the ancestor of all rambler rose varieties (cf. Li Hui-Lin (8), 

pp. 92ff. g Li Hui-Lin (8), pp. 95-6. h Cf. Hanbury (9). 
I This has been mainly a product of India, and traditionally ascribed to Nur Jehan, the queen of the 

Mogul Emperor Jehangir, as an invention of about + 1612. See Burkill (I), vol. 2, p. 1915. 
j But 'dew' does, after all, imply drops, and hence a distillate. 
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we must hope that further Thang allusions will be found whereby we can decide 
whether the distillation of essential oils was then going on. It certainly went on later, 
though perhaps rather for other plants, since one gets the impression that rose oil 
remained a valued import from the Arabic culture-area. Here, for example, is Tshai 
Thaol talking just before + I I I 5 in his Thieh Wei Shan Tshung Than2 (Collected 
Conversations at Iron-Fence Mountain}.a 

According to an old idea, rose-water (chhiang-'Wci shut') was obtained by collecting the dew 
from the chhiang-'Wci flowers (roses) in some foreign country. This is in fact not true, for a 
still (tslng3) made of some white metal (pai chin4,)b is used. The roses are collected and heated. 
producing vapours which condense and form a water (chlng chhi chheng shuiS). By means of 
repeated collecting and repeated heating the (liquid) is strengthened and gives forth great 
fragrance.c That is why it lasts so well. 

The perfume of the roses of foreign parts is particularly strong, so the rose-water of the 
Arabs, even if put into a glass bottle and closely sealed with wax, will still escape to a slight 
extent and diffuse its delightful odour. One can smell this several dozen paces aWay, and if 
sprinkled on clothes it will last for several weeks. In other places abrQad where they have not 
got roses they make a similar liquid from the two kinds of jasmine-but that is onty a slave
girl in comparison with the rose-water of the Arabs. d 

But perhaps opinions differed, for the essential oils of citrous flowers distilled in 
China were greatly admired throughout the Sung, as we know from many + 12th
century references.e In the Yu Huan Chi Wen6 of Chang Shih-Nan7 we read as 
follows: f 

The people of San-shan8 say that. .. the oranges of Yung-chia" are the best in the whole 
world. There is one kind called chu luan 10 the flowers of which have a perfume excelling that 
of all other citrous flowers or fruits.g They are placed, with shavings of a kind of lignatoes 
(ch£en hsianglI)h and laka-wood (chiang chen (jen) hsiang12),l in a small steamer (tsfng,3 Le. 
a still) made of tin so that the flowers and the bits of wood form alternate layers, only there 
are usually more flowers than wood. At the opening at the side of the still drops. of liquid 
collect like sweat, and are received in a container. Then the distillation is stoppe<;! and the 
flowers taken out, while the distillate is put back to soak intothe wood again. After bein,gJeft 
overnight the process is repealed and a fresh distillation (chlngIJ) made, in all three or four 
changes of flowers being used. In the end the chips are dried and kept in sealed porcelain 
vessels. The perfume is extraordinarily elegant. 

a Ch. 5, p. 2obff., tr. auct. 
b Probably tin. If in China it could well have been an alloy of zinc. 
C This suggests re-distillation. 
d The passage brings vividly to mind an Arabic merchant of the old tradition, proud of the pure Qils 

which he sold, and despising all diluted forms, with whom we had much converse once at Houmt Souk in 
Tunisia. 

e Cf. the passage from the Ling Wai Tai Ta of + 1178 on enfleurage, quoted elsewhere, pt. 2, p .. 146. 
f Ch. 5, p. 7a, tr. auct. 
g This is the sour, or 'Seville' orange, Citrus Aurantium (see Sect. 38 in Vo!. 6). 
h I.e. garroo wood, the 'sinking aromatic', Aquilaria agallocha or sinensis, from Annam af Hainan, 

on which see pt. 2, p. 141 above. 
I Kayu or [aka, the' purple liana aromatic', DalbergwpaT'vijlora, on which see also pt. 2, p. 141 above. 
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In this process then we have both enfleurage and distillation leading to a solid pre
paration and an essential oil. a Although it is not mentioned, a water-bath must almost 
certainly have been used to prevent damage by over-heating. Chang Shih-Nan's book 
was finished in + 1233, but what he says about the preparation of this 'flower dew' 
(hua lu l ) is paralleled in almost exactly the same words in Han Yen-Chih'sz Chu Lu3 

(Orange Record), written in + 1178, the type-specimen, as we shall later see,b of the 
Sung botanical and horticultural monographs.c This mentions also the still of tin. 
A reference not much earlier is that in the Mei-Chhi Shih Chu4 of Wang Shih-PhengS 

about + 1140, who says that' citrous flowers distilled (chtng6) make a perfume, good 
for keeping insects away from clothes'. d 

Lastly, it is interesting to read the entry specially devoted to rose-water (chhiang
wei shui7) in the Chu Fan Chih8 (Records of Foreign Peoples and their Trade), written 
by Chao Ju-Kua9 about + 1225. 

Chhiang-wei shui [he says]e- is the dew of flowers (hua lul)f in the Arab countries (Ta-Shih 
Kuo 10). In the Wu Tai period the foreign envoy Phu-Ko-San brought IS bottles as tribute, 
after which time it was not often seen. Nowadays a common substitute is made by gathering 
the flowers, steeping them in water, and distilling (cMng6), the condensate (ill) being collected. 
Rose-water is much counterfeited and adulterated. To test it, the liquid should be placed in 
glass bottles and shaken about for a while, then if it is full of bubbles moving up and down, it 
is genuine. The fiower(from which it is made) is not the same as the chhiang-wei rose of China. 

From the first sentences it is hard to say whether Chao J u-Kua believed that the King 
of Champa's bottles had contained the essential oil of roses or something still better, 
but he certainly knew it in the international commerce of his own time. His words 
on the test describe rather well the rapid separation of two immiscible liquids. And he 
was right that the rose of the Arabic countries used for its oil was not the same as any 
of those in China such as Rosa multiflora. It was probably then, as now, Rosa bi/era, 
derived from the wild R. rubra and R. moschata in a hybridisation long antedating 
Pliny's mention of this autumn damask rose.g 

In sum, therefore, much remains to be learnt about the distillation of essential 
oils in the Chinese culture-area. Since, so far as we can see, Chinese stills had an 
effective cooling device from the beginning, it may be that the essential oils followed 

a Cf. Wu Te-To (1), p. 55. On enfleurage see Hanbury (8). 
b Sect. 38 in Vol. 6. 
c Ch. 2, p. 3a, tr. Hagerty (I), p. 94. 
d TSCC, Tshao mu tien, ch. 226, tsa lu, p. 2a. 
e Ch. 2, p. 4a, b, tr. auct. adjuv. Hirth & Rockhill (I), p. 203. 
t The difficulty of translating this is that one does not know whether it had become a technical term 

for poly terpene perfume distillates by Chao Ju-Kua's time or not. He could hardly have meant dew 
literally after what Tshai Thao had said a century earlier. Yet he goes on to call the distilled oil a 
substitute. 

g We shall return to the Rosaceae, and the monographs of Chinese scholars on them, in Sect. 38 
(Vol. 6). 
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alcohol instead of preceding it as they did in the West. At present we must be 
content to say that mercury was perhaps the first thing which the Chinese systematic
ally distilled, then vinegar and the wine from grapes and cereals, then perhaps the 
vegetable and the mineral oils. a But this must remain for the time being a tentative 
conclusion. 

Meanwhile a possible pattern of alcohol in the Old World seems for the first time to 
be emerging; no small gain brought by this sub-section. Known first from the 'frozen
out wine' of + 3rd-century Central Asia, strong alcohol began to drip from the side
tubes of Chinese stills from the + 7th century onwards, until eventually in the + 12th 
effective cooling passed to the West and permitted the preparation of Ardent Water to 
set beside the Burnt Wine of the Chinese. 

(9) LABORATORY INSTRUMENTS AND ACCESSORY EQUIPMENT 

Numerous useful accessories are mentioned in TT874, a Liang text; and in the +7th 
century Sun Ssu-Mo gives a list of tools and apparatus essential for the pharmaceutical 
laboratory.b For pounding and grinding the Chinese alchemists used different types of 
pestle made from jade (yii chhui l ) or stone (shih chhuiZ). TT886 mentions another sort 
carved out of willow wood (liu-mu chhui3), while TT885 describes the use of an 
antelope horn (ling-yang chi04) for grinding.c Fig. 1505 taken from TT893 shows a 
pestle and mortar used by the alchemists of the Sung.d Fig. 1506 shows a cast-iron 
pestle and mortar of Hou Han date, and Fig. 1507 a bronze one of Hsin or Hou Han. 
One should also visualise the alchemists (or rather their assistants) using the longitu
dinal-travel edge-runner mill (yen nienS), already discussed and illustrated (from the 
Thien Kung Khai Wu) in Vol. 4, pt. 2, pp. 195. 197. It is not quite clear how far this 
goes back, but one specimen of the type worked by the feet and called a tht'eh tshao6 

(iron trough mill), indubitably of the Yuan period, is preserved in the Imperial Palace 
Museum at Peking, having been excavated very recently. The Sung alchemists must 
have had these, though they may not be pre-Thang. They were always associated with 
pharmacy, and are still in use today. 

After the process of grinding or pounding, the fine particles were separated from the 
coarser ones by means of various types of sieve. One made of horse-hair, caned 
ma-wei /0,7 and another of fine silk, chhing-sha /0,8 are mentioned in TT874. written in 
the Liang period. 

a By + 1044 there is an elaborate description of a flamethrower for 'naphtha' or Greek fire which has 
been discussed in Vol. 4, pt. 2, pp. 145 ff. This pump of interesting design was assuredly not used solely 
with imported petroleum distillates, but information has not yet come to light on the time when the 
Chinese began preparing these themselves. It could have been after the tribute of + 958, but on the other 
hand, so far as chemical apparatus was concerned, it could have been as far back as Callinicus himself in 
the +7th century. 

b Chhien Chin Yao Fang, ch. I, p. JIb (p. 14.2). 
C This is the text of which Spooner & Wang (I) made a translation, now superseded by that of 

Sivin (3). d P. 12G. 
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Fig. 1505 Fig. 1506 

Fig. 1505. Pestle and mortar, from the Tan Fang Hsu Chih of + II63. 

Fig. 1506. Cast-iron pestle and mortar, La:ter Han in date, from a tomb at Yang-tzu Shan near 
Chhengtu excavated in 1957 (Chhengtu Historical Museum, orig. photo. 1972). 

For transferring or removing ingredients the same text describes the use of an iron 
spoon (thieh shihI) and iron chopsticks (thieh chu 2 ). In Chinese museums one may see 
bronze ladles with a handle as well as three legs (e.g. at Chungking). One of the finest 
of these, with a colhipsible handle, dates from about + 750 (see Fig. 1508). It was part 
of the same hoard as the named specimens of chemicals described in Vol. 5, pt. 2, 

p. 16I.a For collecting substances which adhered to the surface of vessels, a feather, 
usually from a cock, was used as a scraper.b TT885 tells us qf a silver spoon (yin 
pi-tzu3). 

Very often the alchemists had to render their reaction vessels as air-tight as they 
could. Several forms of luting material were used. They ranged from ordinary bees
wax to the well-known' six-and-one mud' (liu i ni4), a lute made of seven different 
su bstances. We discuss this elsewhere. c 

For reactions in solution a bamboo tube was sometimes used. The chu-thungS 

a Anon. (106), pIs. 63A, B; cf. Hsia Nai, Ku Yen-Wen et al. (1), pp. 3ff. 
b And according to TT878 (ch. 20, p. 160) it had to be from a white male chick reared from the egg 

for two years' under laboratory conditions' . In the early stages of science, correct technique and empty 
ritual were hardly distinguishable. 

C Cf. pt. 3, p. 133, and p. 219 below. 

11-2 
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Fig. 1507 Fig. 1508 

Fig. 1507. Bronze pestle and mortar, Hsin or Later Han in date, found during the construction of the 
Chhengtu-Kunming Railway (Chhengtu Historical Museum, orig. photo. 1972). 

Fig. 1508. Collapsible ladle in silver, part of the hoard of the son of Li Shou-Li, probably buried in 
+ 756, at Sian (Anon. (106), pI. 63 A, B). 

(a) With handle extended. 
(b) Handle folded in for transport. 

(bamboo pipe), a section of bamboo, with walls thinned by shaving, was immersed in 
strong vinegar. This is widely used in the San-shih-liu Shui Fa l (TT923; Thirty-Six 
Methods for Bringing Solids into Aqueous Solutions), a book probably of the Liang 
period (cf. pp. 169 if.). TT864, another Liang text, describes the use of a bag made of 
cloth (pu tai2) for the same purpose. 

Bamboo was valuable also for every form of conduit to convey liquids or gases from 
place to place, as we have already had occasion to emphasise. a It also doubtless came 
in handy for the bubbling of gases through solutions (though the medieval alchemists 
and technicians would never have thought of it in that sophisticated way). Only just 
above we noted that the delivery tubes of Chinese mercury stills were made to dip 
into cold water in the receiver from the + IIth century onwards; gases would escape 
while the mercury condensed. But the focus of interest here, as the ancestor of all 

a Vol. 4, pt. 2, p. 64. 

I =-t-A7k~ 
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(a) (b) 

Fig. 1509. Origins of the gas bubbler or Woulfe bottle; typical Chinese tobacco water-pipes. 
(a) An example from Canton, of brass or silvered copper with open-work sides. The parts are shown 

separately-on the left the smoke-tube with burner or bowl at the top . The scraper and brush are 
lying in front, and the pincers stand behind them; on the right, the tobacco box lid is closed. The design 
concentrated all the neeessary utensils within one instrument easily transported. Laufer (42), pI. v, 
fig. I; one fourth natural size. 

(b) Another water-pipe from Canton, of 'tootnague' (here paktong, i.e. cupro-nickel, not zinc; cf. 
Vol. 5, pt. 2, pp. 212, 225 fr.) . Encased in black varnished leather with cut-out patterns. From left to 
right, the burner or bowl, the scraper and brush, the mouthpiece and tube, the pincers in their socket, 
and the box for tobacco, with open lid. Laufer (42), pI. vi, fig. 3. 

gas-bubblers, lies in the water-pipe (shui yen tail) used for smoking tobacco (Fig. 1509), 
analogous to the narghileh or hookah of India and Islam, though characteristically 
much more compact in construction. Asian people liked their smoke cool, so they 
passed it through plain or scented water. The narghileh cannot antedate the first half 
of the + 16th century, when the discovery of the Americas sent the seeds of Nicot
iana Tabacum flying through all the civilisations of the Old World, but surely it 
must have been based on some previous experience of bubbling technique and on 
vessels of particularly suitable form. a One of these was no doubt the simple pot with 

a This problem was seen, though not solved, by Laufer (42), esp. p. 27. For China we might remember 
the southern tribal, and Vietnamese, custom of drinking wine from a common pot through tubes of 
bamboo, cane or straw, on festival and ritual occasions (Vol. 3, p. 314, Vol. 4, pt. 2, p. 485). 
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Fig. 1510. Double-mouthed kundika pot or bottle, of buff clay with ying-chhing (shadow blue) glaze; 
Indian in form but Thang in date. Photo. Royal Ontario Museum, Toronto. Ht. 23.25 cms. 

a necked mouth and a second necked or mammiform spout-like orifice on its flank, 
whence a j et of water or wine could be poured down the throat. a This type of drinking
pot (Skr. kundika, Mal. kendi) was also made of porcelain in China and exported all 
over South and South-east Asia from about + 1350 onwards;b then in many places the 
convenience of it as a bubbler or base for the tobacco water-pipe was recognised, and 
gradually its form was adapted so as to be most suitable for that employment (Fig. 
1510). This is only part of a chapter never yet written on the history of the chemical 
gas bubbler, the Woulfe bottle, but what more would have to go into it remains to be 
seen. 

Taoist works, for example TT88S, make frequent reference to weighing, but no 
special description of the balance or weighing-machine has yet been found in them. 
It is probable that the alchemists used the ordinary steel-yard, which was always the 
most common type of balance in China. c It is also interesting to note the use of the 

a The practice continues notably with green glass vessels (porron) in Spain, as every traveller knows. 
b See the study of Sullivan (8). 
C Cf. Vol. 4, pt. I, pp. 24ff. We shall return to this subject momentarily later on (p. 266) .. As we 

shall there see, Chhen Shao-Wei in the early + 8th century dealt explicitly with the problem of 
quantitative yield; though most of his figures were arrived at a priori, the foundation of his argument 
was an actual assay. Our collaborator Tshao Thien-Chhin called attention long ago to the proverbial 
expression often applied to chemical conversions (even when it could not be rigorously true)-fen hao 
wu chhien, I 'there is not a grain or a scruple of loss'. This recalls Maslama al-Majriti three centuries 
later, who failed to note the increase of weight on calcination of mercury. Could it be that a loss of 

17t-~~JZ 
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clepsydra (water-clock) and the sundial for timing the initiation and duration of 
alchemical experiments, as mentioned, e.g., in the Sung text TT229. The burning
time of incense-sticks, a and the interval required to cook a meal of rice, are also 
encountered as units of duration. 

A good deal of alchemical apparatus seems to have been ordinary household and 
kitchen utensils pressed into service. The use of iron chopsticks, iron and silver 
spoons, stone pestles, etc. has already been mentioned. Other things like large jars, 
wooden basins, vases and copper basins, for example, are mentioned in TT935, a text 
of c. + 864. TT874 also tells us about such ordinary household utensils as the chheng 
(or tang),1 a vessel with feet usually used for warming wine; the thieh chhi,2 a container 
made of iron, and the kuO,3 presumably the large thin-walled cast-iron pan in such 
familiar use for frying or boiling food in Chinese kitchens. 

With this we end our discussion of the equipment of the ancient and medieval Chinese 
alchemists, chemical technologists and pharmacists. It may have been rather tantalis
ing to consider this apparatus, especially stills, in the rather abstract way to which we 
have been constrained here by our immediate purpose, but many pages in the rest of 
these volumes give an idea of what chemical reactions and processes were in fact 
involved in their use. As for the future, we have no doubt that the further study of the 
Chinese literature from the Han onwards will throw much more light on the progress 
of the chemical crafts and techniques in East Asia. One is left once again with the 
conviction that development in China went on pari passu with that in Europe, broadly 
speaking, and that Ko Hung probably knew quite as much about chemical operations 
as Zosimus. At any rate we hope that enough has been said about the Chinese equip
ment to dispel the impression given by some older authorities, who without any access 
to the original texts could write such words as these: 'They (the Chinese) possessed 
neither characteristic chemical methods of their own, nor any apparatus originating in 
their own culture. 'b 

(g) REACTIONS IN AQUEOUS MEDIUM 

It is often supposed that the Chinese alchemists busied themselves mostly with non
aqeuous reactions of a more or less metallurgical character. But a text first studied by 
Tshao Thien-Chhin, Ho Ping-Yii & Needham (I) throws a considerable light on the 
earliest beginnings of the chemistry of inorganic reactions in aqueous medium. Weak 
nitric acid was employed to bring into solution a large number of inorganic substances, 

mercury balanced the gain in oxygen? Goldsmiths of those times certainly had sufficiently sensitive 
scales, in China as well as in Andalusia. 

a Cf. pt. 2, pp. 146ff. and also Vol. 3. p. 330. Vol. 4, pt. 3. p. 570. 
b Von Lippmann (I), vol. I,. p. 456, cf. p. 459. 
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the processes being carried out either in porcelain vessels or in lengths of bamboo 
tubing which acted in part as a semi-permeable membrane. The text also includes 
mention of certain curious phenomena which were probably the effects of enzym~s 
from organic material. It thus shows that the making of gold for the preparation of the 
elixir of immortality was far from being the only interest of these early medieval 
experimentalists. At the same time mica and certain other minerals had long been 
regarded in China as among the substances from which potent elixirs might be made, a 

and this no doubt explains the motive of the alchemists in their efforts to dissolve 
various mineral substances. The title of the text in question is San-shih-liu Shui Fa l 

(Thirty-Six Methods for the Bringing of Solids into Aqueous Solutions; TT 923). The 
first thing was to try to date it. 

Aqueous solutions of mineral substances hard to dissolve were known to Chinese 
alchemists at least as early as the time of Ko Hung2 (+ 283 to + 343), who in his 
Pao Phu TzuJ gives an account of the preparation of aqueous solutions of realgar and 
cinnabar,b mentioning an earlier work called the San-shih-liu Shui Chinr (Manual 
of the Thirty-Six [Methods for] the Bringing of Solidf; into Aqueous Solution).c 
Elsewhere he knows how' ... to turn the thirty-six minerals directly into aqueous 
solutions'.d Another alchemical treatise, entitled Huang-Ti Chiu Ting Shen Tan 
Ching ChuehS (Explanation of the Yellow Emperor's Manual of the Nine-Vessel 
Magical Elixir),e mentions a San-shih-liu Shui Fa, saying that Pa Kung6 imparted 
these techniques to the well-known - 2nd-century alchemist Liu An,' Prince of 
Huai-nan8• f It adds that' the solubilisation of alum (/anshih),Q realgar (hsiung huangIG) 
and cinnabar (tan shall) is based on Pa Kung's manual of the thirty-six methods for 
bringing solids into solution.g The methods all depend on the use of nitre, i.e. salt
petre (hsiao shihI2). In the case of the solubilisation of cinnabar, copper sulphate (shih 
tan l3 ) is (also) needed.' The Yun Chi Chhi Chhien l4 (Seven Tablets of the Cloudy 
Satchel) c. + 1022, on the other hand, also attributes a book with a similar name to 
Thao Hung-ChingJ5 ( + 456 to + 536) the great physician and alchemist of the Liang 
period.h The title is rather revealing, namely Fu Yun-Mu Chu Shih Yao Hsiao Hua 

a Cf. Ware (5), p. 186, Feifel (3), p. 15. translating PPT/NP, ch. 11, pp. 8bff. 
b PPTINP, ch. 16, pp. 7b, 8b, 90, tr. Ware (5), pp. 272, 274. 
C PPTINP, ch. 19, p. 40. 

d PPTINP, ch. 3. p. 1 b. Feifcl (1). p. 182, translates, most inadequately, ' ... to change the thirty-six 
stones suddenly into water.' 

e TT878. Date Thang or Sung, but incorporating some material as old as the + 2nd ceJltury. 
f Ch. 8, pp. 10, 20 and 40. 

g It is not clear whether Pa Rung was a single adept or 'the Eight Adepts'. The latter may be more 
probable, at any rate later literature preserved their names, which we take from Hsu Ti~Shan (1), 
p. II9-Chin Chhang,'6 Lei Pei," Li Shang,'S Mao Pei,'9 Su Fei,>o Thien Yu,z' Wu Peiu and Tso wu.a3 

The last of these is certainly historical. YCCC, ch. 109, pp. 21 off. however, makes Pa Rung a person 
who turned into a youth of IS by art and gramarye at Liu An's court. 

h YCCC, ch. 107, p. 90. 
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San-shih-liu Shui Fa I (Thirty-Six Methods for the Bringing of Substances into 
Aqueous Solution [by means of] Transformations caused by Nitre [with a view to the] 
Ingestion of Mica and all Kinds of Mineral Drugs). It was in one chapter, just as our 
text still is. 

The San-shih-liu Shui Fa is in the Tao Tsang (Taoist Patrology)a but does not 
reveal the name of its author. It is true that it quotes a saying of an alchemist named 
Kao Chhi,:z. but unfortunately nothing is known about him or his date. The book is 
almost certainly the same as that listed in the bibliographical chapter of the Sung Shih3 

(History of the Sung Dynasty), + 1345, and also identical with the work known to the 
compiler of the Thung Chih4 (+ II50) by the name Lien San-shih-liu Shui Shih Fa.5 

The book was thus well known by the Northern Sung (+ 11th century), but the 
authorship remains obscure. As we shall see, comparison with other alchemical texts 
strongly indicates that some at least of the methods described must have been known 
in the time of Ko Hung (+ 3rd and + 4th centuries). The text now contains more than 
36 recipes; and in many cases alternative methods are also given. Perhaps the best 
conclusion is that we have here a Corpus the beginning of which may go back to the 
group of Liu An in the - 2nd century, but which grew as time went on. The most 
likely candidate for acceptance as the major contributor is in our opinion Thao Hung
Ching very early in the + 6th century.b 

Another book of interest in the Tao Tsang is the Hsien- Yuan Huang-Ti Shui Ching 
Yao Fa6 (Medicinal Methods of the Aqueous [Solutions] Manual of Hsien-Yuan the 
Yellow Emperor).c So far we have not been able to trace its authorship or fix its date. 
It treats of all kinds of minerals subjected to more or less similar operations, e.g. triple 
extraction with water, hot extraction with' bitter wine' (khu chiu,7 probably vinegar 
containing other substances in solution), addition of copper sulphate or potassium 
nitrate to the extracts, mixing with numerous ingredients of vegetable origin, and 
burying in vessels underground. There are 32 recipes (with two missing), and besides 
the above methods they generally include evaporating to dryness on the water-bath. 
But having prepared aqueous solutions of mineral salts and the active principles of 
plants in a very reasonable pharmaceutical way, each recipe usually ends with the 
addition of the solution to metallic mercury and its conversion into silver thereby. 
Thus an alchemical layer seems to have been superimposed on a pharmaceutical layer. 
This book however, which so far has received no attention, deserves more than we are 
able to give it here. 

In order to have an idea of the content of the San-shih-liu Shui Fa, the quotation of 
a few typical procedures is necessary. First let us look at what is said about a metal and 
two metallic salts. 

• TT923. On the Patrology itself. see Vol. s. pt. 3. pp. 1I3ff. above. 
b He himself refers. in a passage from the Pen Tshao Ching Chi Chu (cit. CLPT. ch. 3, (p. 85.2), 

PTKM. ch. Il, p. 25a) to a San-shih-liu Shui Fang.s 
Could this have been the name of the collection before he enlarged it? 
c TT922. 
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(No. 31) Chhien-hsi shuil-an aqueous solution of lead.a 

2lbs. of lead scrapings mixed with 4 ozs. of nitre (saltpetre), sealed (with lacquer) in a 
(bamboo) tube and put in vinegar will form an aqueous solution after 100 days. 

(No. 41) Chhien-kung shuiz-an aqueous solution of lead.b 

5 spoonfuls of 'flying frosty snow' (fei shuang hsueh3)C are well mixed first with 'elegant 
powder of the Metal Elder' (chin ong huaffn4)d until damp, and then with mica (powder) 
and brine, and (finally) nitre (saltpetre), using 20ZS. of nitre for every lb. (of lead 
powder). Sealed with lacque~ in a bamboo tube, placed in a jar of vinegar, and buried 
3 ft. in the ground, the whole being kept warm by means of burning horse-dung; an 
aqueous solution will be formed after 30 days. 

(No. 8) Tzhu-shih shuis-an aqueous solution of magnetite. 
1 lb. of magnetite, I oz. of realgar and I oz. of copper sulphate (shih tan6) pounded 
together, sealed in a bamboo tube with lacquer and put in vinegar for 30 days will form 
an aqueous solution.e 

Next consider formulae for the solubilisation of sulphur and several sulphides. 

(No. 4a) Tan-sha shui7-an aqueous solution of cinnabar. 
I lb. of cinnabar with the addition of 2 ozs. of copper sulphate and 40zs. of nitre 
(saltpetre), sealed inside a freshly-cut bamboo tube with lacquer, and immersed in 
vinegar, will form an aqueous solution in 30 days. 

(No. 9b) Liu-huang shui8-an aqueous solution of sulphur. 
Sulphur suspended in honest vinegar (shun tshu9), with the addition of 201:S. of nitre 
(saltpetre) and enclosed in a bamboo tube as before, but buried in the ground, will turn 
after 15 days into an aqueous solution called pao thien chih chalO (Heaven-enveloping 
Potion). 

(No. 2a) Hsiung-huang shui!!-an aqueous solution of realgar. 
I lb. of realgar and 4 ozs. of nitre (saltpetre) are enclosed in a freshly-cut bamboo tube, 
which is sealed with lacquer and placed in vinegar for 30 days. An aqueous solution will 
then be formed.! 

(No. 3a) Tzhu-huang shui I2-an aqueous solution of orpiment. 
I lb. of orpiment and 4 ozs. of nitre (saltpetre) are sealed in a freshly-cut bamboo tube 
with lacquer. If this is placed in vinegar for 30 days an aqueous solution will result.g 

(No. 3b) The same-another method. 
(Orpiment) with the addition of 2 ozs. of alum and 20ZS. of nitre (saltpetre) contained 

a The term chhien-hsi can refer to either tin or lead (RPIS), but the context suggests that lead was 
most probably meant. The acetate and nitrate of tin would have been formed just as easily, no doubt, 
as those of lead. A similar method for lead and tin together is given in TT876, p. 2a, b. 

b Kung generally means the iron hub-bearing of a cart-wheel. Its exact significance here is not 
obvious. 

C Undoubtedly some white sublimate, but the term does not suffice to identify it. Calomel or 
corrosive sublimate are perhaps more likely than anything else. 

d Certainly lead carbonate, though the technical phrase is somewhat unusual. Chin ong == chin 
kungt3 = chhien (lead), and chhien huat4 is lead carbonate. 

e The same method is also given in TTS',8, ch. 8, p. 4b. 
f This method is also given in PPTINP, ch. 16, p. 8b, where Ko Hung specifies 'the strongest 

vinegar' (tr. Ware (5), p. 274); and in TTS78, ch. 8, p. 40; and in TT9II, ch. I, p. 9a-but they all 
use half the amount of saltpetre and give the time required as 20 days. 

g Also given in TT878, ch. 10, p. 3a. 
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(with vinegar) in a porcelain jar and buried for 20 days will form an aqueous solution 
which tastes sweet and has a yellow colour.S 

Sulphates and silicates were dealt with either alone or with the addition of decaying 
organic materials. An example of the former would be a recipe for alum: 

(No. 7b) Fan-shih shui'-an aqueous solution of alum. 
(Alum) mixed with an aqueous suspension of greenish mica (yUn-ying shuiz)b and 2 ozs. 
of nitre (saltpetre), placed (with vinegar) in a porcelain jar and buried for 30 days, will 
form an aqueous solution which tastes bitter and has a dark bluish colour. 

Two examples of the latter concern calcium sulphate and potassium sodium aluminium 
silicate. 

(No. 21) Ning-shui-shih shuiJ-an aqueous suspension of gypsum or calcareous spar.c 
1 lb. of ning-shui-shih mixed and pounded together with the blood of green ducks 
(chhing fu hsiieh4), and put in a bamboo tube will form an aqueous suspension when 
buried 3 ft. down in damp ground for 10 days. 

(No. 28b) Yun-mu shui5-an aqueous suspension of mica. 
(Mica) thoroughly mixed with an equal quantity of aqueous extract of cinnamon (wood 
or bark),d brine, and 20ZS. of nitre (saltpetre), sealed with lacquer in a bamboo tube 
and buried in the ground to a depth of 3 ft. as before, or put in a dry well and covered 
for 25 days, will form an aqueous suspension. This is put in a copper vessel and placed 
on moist ground (for keeping). It is then known as yUn-ying i6 (mica juice)e and can be 
used for dissolving shih chiu ying7.t 

All these are typical of the solubilisation recipes found in the San·shih-liu Shui Fa and 
scattered in many other Thang and pre-Thang alchemical texts. 

Recipe no. I gives the technical term by which these baths of acetic acid and 
potassium nitrate were always known in Thang and pre-Thang writings, hua chhih8 

(the 'radiant pool ').g 
From the full translation of Tshao, Ho & N eedham (I) it can be seen that the types 

of reaction described in the book are rather multifarious. They can however be 
divided into a number of groups which it will be convenient to discuss separately. 

a Also given in TT878, loco lit. The wide repetition of these formulae for the sulphides of arsenic 
(and our references must be far from exhaustive) shows how important arsenical solutions were for the 
elixir cult. 

b Yiin-ying is a kind of greenish mica (RP39), cf. de Mcly (I), p. 64. 
C Ning.shui-shih may be either the sulphate or the carbonate of calcium (RPII9). 
d Cinnamomum Cassia, the famous tree native to Kuangsi province (R49S). Apart from the use of its 

bark, twigs; buds, peduncles and oil in pharmacy and cooking, it had an age-old reputation as an elixir 
constituent. It is often mentioned in this connection by Ko Hung; cf. e.g. PPT/NP ch. I I, p. I4a, b, the 
story of Chao Tho-Tzu,9 who acquired extraordinary strength by its aid (tr. Ware (5), p. 195; Feifel (3), 
p.26). 

e There is a parallel text on this subject in PPT/NP, ch. II, p. 8b, where Ko Hung recommends half 
a dozen or more substances, both inorganic and organic, for bringing mica into solution or suspension. 
The passage involves various difficulties of nomenclature and interpretation which it is hardly worth 
going into here (cf. Ware (5), pp. 186-,]; Feifel (3), pp. 16-17; Davis & Chhen Kuo-Fu (I), p. 316). 
Cf. also TT830, pp. 19b, 20a. 

f No other reference to this is known to us, but shih ying is quartz or rock crystal (RP37). 
B Cf. Wang Khuei-Kho (2) 

1~;q7k ·tU€7k 
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(1) THE FORMATION AND USE OF A MINERAL ACID 

As we noted just now, the Huang-Ti Chiu Ting Shen Tan Cking Chiieh! makes a very 
significant statement about the 36 Shui Fa.2 It says that the transformation of alum, 
realgar and cinnabar into watery (solutions) follows the manual of Pa Kung;3 and that 
all the methods depend upon the use of nitre (saltpetre) for their successful achieve
ment. Although this makes no mention of vinegar, it is dear that in most cases explicit 
directions are given for its addition. Thus both substances are present in 17 recipes. 
and one or other of them in 31 recipes out of the total of 42. One may suspect that in 
the 7 where nitrate alone is mentioned and in the 7 where vinegar alone occurs, it was 
the original intention to direct the use of both, but one or the other dropped out in 
copying. At the same time there are samples where only one reagent would have been 
quite effective.a In other examples,b it seems certain that nitre and vinegar were 
originally in the text but fell out later, otherwise the procedure could not make sense. 
In others again neither reagent was necessary, though both are given,C or nitre only.d 
In any case the reactions with which we are chiefly concerned were nothing more nor 
less than the oxidation of the compounds or elements by dilute nitric acid, just as 
might be done in a modern chemical laboratory. 

Most of the reactions of this group described in the text are quite plausible, 
involving oxidation of the insoluble sulphides of arsenic and mercury, insoluble 
elementary sulphur and the insoluble metals, by the action of nitrate in the presence 
of acetic acid. However, (i) the acidity arising from the acetic acid \vas extremely low, 
and hence the rate of reaction correspondingly sluggish, requiring weeks instead of 
minutes; and (ii) in most cases water and H+ (and its anion, i.e. AcO-) were not directly 
added to the solids, but reached them by diffusion through the thick (though pared
down) bamboo' membrane', which constituted the reaction vessel, so that again the 
reactions were necessarily slow. No doubt some of the reaction products also diffused 
outwards as ions and became lost in the surrounding vinegar. But this did not worry 
the alchemists, because their primary concern was to see the insoluble solids disappear 
and change into aqueous liquids. The nature of the changes and that of the products 
formed was beyond their conjecture. 

Where colloidal sulphur constituted part of the reaction products, this would be 
left inside the bamboo tube because the particle size would have been too large for 
free diffusion. The bamboo vessel therefore acted as a 'semi-permeable membrane' , 
so that the alchemists were able to observe the yellow colour and the turbidity of 
the resulting solutions. Of course, the reactions carried out in porcelain or metal 
vessels involved the prior addition of vinegar and took place in essentially closed 
systems. 

We may now deal individually with some of the aqueous solutions prepared using 
• E.g. recipes (8) and (24). 
b E.g. recipes (I b) and (17). c E.g. recipes (36) and (40). 
d E.g. recipes (37) and (38). Recipe (39) is very curious, for the acetic acid seems to have been driven 

off by heat before the nitrate was added, but the salt was soluble to begin with. 
I 1i\:'j!ff;/LlfU~:ft~ll.R: 27t<.Y.; l l\~ 
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nitrate and acetic acid. In order to assist the visualisation of what was probably 
happening, we offer a number of representations in equational form, but these are not 
intended to be in any way rigorous and should be taken as no more than reasonable if 
speculative interpretations. We shall generally omit in our equations ions that appear 
on both sides of the equal signs, so as to show the basic oxidation-reduction reactions. 
In the case of recipe no. I since ferric sulphate, Fe2(SO')3' is soluble in water anyway 
it would seem probable that yellow iron alum was originally the substance meant. The 
dissolved products would then presumably be a complex mixture of potassium and 
iron acetates and nitrates. Alum also occurs in recipe no. 7; presumably some would 
dissolve as such in the weak acid. The Huang-Ti Chiu Ting Shen Tan Ching Chueh 
gives a method for the making of chhing fan shih shuil which would be an aqueous 
solution of green vitriol (copperas) or ferrous sulphate.a It says: 

Take some feU fan: alum and out of it select I lb. of the blue pieces. First keep them in good 
vinegar until thoroughly macerated and then put them in a container together with 2 oz. of 
nitre. Seal the container with lacquer and bury it 3 ft. below ground for IS days. An aqueous 
solution will form spontaneously. 

Here again since the salt itself is quite soluble some kind of alum was probably what 
was originally intended.-

Another iron recipe is no. 40 which starts with ferrous acetate, not difficult to 
dissolve but oxidising probably under the conditions given to a blood-red solution 
of the basic acetate, precipitable by heating.b This, if dilute, might explain the colour 
description in the alchemical name of the product, hsuan ling chin tzhu hsi shuiJ 

(mysterious golden compassionate tide liquid). 
The magnetite recipe, no. 8, gives us something different, for nitrate is absent. Here 

the magnetic iron oxide must have been acting as oxidising agent and the realgar as 
reducing agent, giving iron sulphate, arsenate or arsenite. For example it might be 
plausible to write an equation as follows: 

3 Fe20 3+ As2S2 + I8HOAc---+ 6Fe++ +2S+2As+++ + I8AcO- +9H20. 

Since FeaO, can be regarded as FeO. Fe20 a, only the oxidised part Fe20 3 is considered 
for simplicity. 

Continuing our examination of the series of solutions of salts of metals we come to 
copper carbonate in recipes no. 5 and no. 6. Here the mercury can have performed no 
function. Copper carbonate is of course soluble in weak nitric acid. The recipe is 
repeated in the Pen Tshao Kang Mu Shih 14, C where it is ascribed to Chu Chhiian'ss 
Shen Yin6•d It is recommended as an eye-lotion, very understandably in view of the 
oligodynamic action of copper. 

The lead salt recipe, no. 41, is embarrassed by uncertainty as to the identification of 
the reactants, though lead carbonate, used in China from very ancient times as a 

a TT878. Ch. 10, p. 2a. 
C Ch. I, 12a. 

b Cf. Vol. 5, pt. 2, pp. 292 fr. above. 
d See immediately below. 

3~.~~&~ 4*.~§~~ 
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cosmetic, was certainly present. If the 'flying frosty snow' was calomel or corrosive 
sublimate, as seems very probable, the mercury might have acted as a catalyst in the 
oxidising reactions whereby basic lead acetate and a little lead nitrate were produced, 
besides the adjuvant action of hydrochloric acid. The process was the converse of the 
second stage of the classical manufacture of white lead, which appears to have been 
known and used in China as far back as the - 4th century, i.e. at least as early as the 
first European description of it by Theophrastus.a The recipe would certainly have 
yielded a very poisonous drink, if ever aspirants for immortality were counselled to 
consume it. 

The solubilisation of elementary metals by nitrate and vinegar might be represented 
as follows:b 

(i) for lead and iron 

(ii) for silver 

3Pb + zNOi + 8H+ (from vinegar) + (zK+) + (8AcO-) 

~ 3Pb++ +zNO+(zK+)+(8AcO-)+4H20 , 

3Ag+NOi+4H+ +(K+)+(4AcO-)~ 3Ag++NO+ zH20+ (K+)+(4i\cO-). 

Generally, then, mixed acetates of the metals and alkali metals remained in solution, 
while a certain amount of nitric oxide was given off. In recipe no. 42 we find the 
additional presence of mercury with metallic lead. The resulting amalgam would 
certainly have speeded up the process. One cannot feel that the gold recipe, no. 29, 
gave the alchemists much satisfaction, however, C'\1en if nitrate was present. But of 
course if some salt had been added, as it certainly was in some of the other recipes, the 
resulting weak aqua regia might have made at least a superficial attack upon the noble 
metal. 

Now comes the alchemically important solubilisation of mercuric sulphide, recipe 
no. 4a. The reaction appears to have been either 

3HgS + zK+NOi + 8HOAc ~ 3S + 3Hg++ + zNO + zK+ + 4H20 + SAcO
or 

3HgS + 8K+NOi + 8HOAc ~ 3S0i + 8NO + 8K+ + 3Hg++ + fHP + 8AcO-. 

As for the function of the copper sulphate (especially mentioned in the Huang· Ti 
Chiu Ting Shen Tan Ching Chileh) we think that it could well have been a catalyst. 

The reaction in recipe no. 4b is similar to the preceding one, but the red colo~r 
demands an explanation. We suggest that it was due to the presence of selenium as an 
impurity. Selenium and sulphur are so similar in their properties that they belong to 
the same group in the Periodic Table. When acidified most selenium compounds are 
decomposed to form elementary selenium which is brilliantly red. Recipe no. 4b omits 
vinegar, perhaps unintentionally. 

a Evidence has been given in Vol. 5, pt. 3, pp. I5ff. Here we need only cite the complete statement in 
the Chi Ni Tzu' book, ch. 3, p. I b (in YHSF, ch. 69, p. 24b). Partington (1) considered that theproc;ess 
was known and used in Greece before Theophrastus and that its age outside Greece went back still 
further. Perhaps it was a chemical discovery of the Fertile Crescent which spread in both directions, east 
and west. b E.g. recipes (29), (30), (31), (42). 

I itt f£ -1-
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So important did the alchemists consider the bringing into solution of mercuric 
sulphide that mention of it can be found in a number of other texts. As an example we 
may give the following. The Pao Phu Tzu about + 320 gives the same recipe as 
no. 4a but with a different proportion for nitre.a The same method is mentioned in the 
Huang-Ti Chiu Ting Shen Tan Ching Chiiehb and the Chu Chia Shen Phin Tan Fa.c 
Both of these are primarily Thang or Sung texts, but an earlier reference, lesser known, 
occurs in the Shang-Chhing Chiu Chen Chung Ching Nei Chiieh l (Confidential 
Explanation of the Interior Manual of the Nine Adepts; a Shang-Chhing Scripture). d 

This book bears the name Chhih Sung Tzu, Z a pseudonym of the + 4th-century 
alchemist Huang Chhu-Phing,3 and there is nothing in the content to suggest a later 
date. Apart from descriptions of the effects of elixirs, and directions about the 
auspicious and inauspicious days for embarking on the Great Work, together with 
details of necessary sacrificial offerings, only one practical method is given, namely 
the bringing of cinnabar into solution by long heating with vinegar, with or without 
the addition of lacquer latex. In the omission of nitre this recipe resembles no. 8, but 
no copper sulphate is present. Perhaps however mercuric acetate was slowly formed. 
Conversely, the vinegar is omitted in the formula of Chao Hsiieh-Min4 in his Pen 
Tshao Kang Mu Shih Is (Supplementary Amplifications of the Great Pharmacopoeia)e 
of + 1769 which includes only cinnabar, copper sulphate and nitrate exactly as in 
no. 4b. One cannot help wondering whether here again the mention of vinegar was not 
accidentally omitted. It is interesting that Chao quotes the recipe as coming from the 
Shen YZ:n6 (Occupations for Retired Scholars) by the famous Ming prince Chu 
Chhiian7 (+ 1390 to + 1448), alchemist, botanist, geographer and musician.! Chao 
adds that the solution (mainly mercuric acetate) prolongs life, dispels evil influences, 
nourishes the spirits and calms the mind. 

The sulphur waters in recipes no. 9 and no. 17, recall the sulphur-containing liquids 
beloved of the Greek proto-chemists.g Apparently the 'divine' or 'sulphur water' 
(to hudor tou theiou, 'TO v8wp TOU 8£tov), prepared from chalk, sulphur, vinegar, and 
ammoniacal urine, contained calcium polysulphides, very striking in their effects for 
the ancients because capable of giving coloured precipitates with metal salts, tinting 
the colours of metals in various ways, and even attacking the noble metals. h Here in the 
San-shih-liu Shui Fa we find again the use of vinegar. In no. 9a the nitric acid available 
would only oxidise a small proportion of the sulphur present, but as the reaction
vessel was not buried, atmospheric oxidation· to sulphates catalysed by oxides 
of nitrogen could have occurred. The change would presumably be: 

S+2K+N03~2K++SOi- +2NO. 

a PPTINP, ch. 16, p. 7h, 8a. b Ch. 8, pp. 4a, h. 
C Ch. I, p. 8a. d TT90I, p. la. 

e Ch. I, p. 11 h. This chapter would greatly repay further investigation. 
f See Vol. S, pt. 3, pp. 210-1 I. 
g Berthelot (2), pp. 46, 47, 68, 139, etc. The recipes are first found in the Leiden papyri of the 

+ 3rd century-not much earlier than the present text. 
h Cf. Vol. S, pt. 2, pp. 251 fT. above. 
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If the' dew' in no. 9 a contained much organic matter, bacterial reduction to sulphides 
might have followed. We shall return presently to the. role of organic ingredients, but 
the effect of bacterial action may have been particularly important where sulphur was 
concerned. Thus in recipe no. ZI, where calcium sulphate was suspended with duck 
blood, the putrefying bacteria would undoubtedly reduce the sulphate to calcium 
sulphide and then to the hydrosulphide and polysulphides, together with some 
carbonates. 

Recipe no. za is a good case of getting arsenic into solution. a Presumably the 
sulphide and the nitrate formed arsenate or arsenite. It is possible to write out the 
oxidation-reduction reaction as follows: 

3As2S2 + zzK+NOa - + 4H20 ~ 6AsO" --- + 6S04 -- + zzNO + 8H+ + zzK+. 

Under the conditions of no. zb the sulphur seems to have been oxidised not to 
sulphate, but to free sulphur. For example: 

3As2S2 + loK+N03 - + 4H20 ~ 6AsO,,--- + 6S + loNO + 8H+ + 10K+. 
[colloidal 
sulphur} 

In this way the turbid yellow colour and the sweet taste might be explained. When 
orpiment was used, as in recipe no. 3 a, the reaction was probably: 

3As2SS + z8K+NOs- +4H20~ 6As04--- +9S04--- +z8NO+8H+ + 28K+. 

In no. 3 b the yellow colour was again no doubt due to colloidal sulphur. The alum 
added very probably affected the pH of the medium, thereby controlling the stage of 
oxidation and giving an arsenite. A possible reaction \'ilOuld be: 

AS2S3 +zK+NOs- +ZH20~ zAsOs--- +3S+zNO+4H+ +zK+. 

It is interesting that already in I942 Hsueh Yu (1) recognised the general significance 
of the saltpetre and vinegar in forming a dilute solution of nitric acid. and he suspected 
that enough chloride was present in the cinnabar recipes (e.g. no. 4) to form weak 
aqua regia.b The first publication of the San-shih-liu Shui Fa translation by Tshao 
Thien-Chhin, Ho Ping-Yu & Needham (I) in 1959 evoked considerable interest among 
practical inorganic chemists, who made a number of computations suggesting that 
one or another of the methods could not work as they stand. Schneider believed, for 
example, that one could hardly expect more than 6 or 7 % of acetic acid in the vinegar 
used, and that only I % of this would be dissociated, so the extreme weakness of the 
nitric acid formed had to be recognised. e This, he felt, undermined the plausibility of 
the equations suggested, and indeed in reproducing them we recognise their specula
tive nature. Since acetic acid does dissolve some oxides and base metals Schneider was 

a On this subject cf. pt_ 2, pp. 282ff. above. 
b Mercuric sulphide is readily soluble in warm dilute aqua regia (Durrant (I), p. 377; Partington (IQ), 

p. 401). In so far as salt was generally, or always, present in the liu i ni luting recipes (ef. pp. 20, 2i~), the 
chloride could often have formed HCI in the hua chhih. 

C Private communication from Dr Wolfgang Schneider of Braunschweig, July 1960. 
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inclined to accept the possibility of the magnetite-realgar recipe (no. 8), but he found 
the solubilisation of metallic lead (nos. 31, 41, 42) inconceivable under the conditions 
stated. He mentioned only one experiment, with sulphur, to test recipe no. 9; it did 
not give any sulphate or nitric oxide-but it did not exactly follow the conditions 
prescribed either. Perhaps on the whole he under-estimated the oxidising potential of 
nitric acid in dilute solutions, especially in the presence of traces of nitrous acid which 
might be formed because of the organic matter, and indeed also the possible effects of 
metallic impurities in the metals used, which might set up galvanic couples. 

Later on, the industrial chemist Meng Nai-Chhang (1) made further calculations, 
from which he concluded that if one sticks to the actual wording of the San-shih-liu 
Shui Fa about the procedures used, metallic lead, tin and copper would perhaps be 
attacked, but not silver, gold or mercury; so also the sulphides of lead, tin, iron and 
zinc would dissolve, but not those of mercury or copper. He thought the solubilisation 
of the arsenical sulphides (nos. 2 and 3) might have been partly possible, but not the 
magnetite-realgar recipe (no. 8); and he emphasised the buffering effect of the mixture 
of acetic acid and potassium nitrate. Meng recorded a single experiment in which 
nitrate and cinnabar were left for some weeks with 1 M acetic acid, no Hg++ then 
being demonstrable in the solution, but as with Schneider he did not try to reproduce 
the medieval conditions, where the presence of catalysts and impurities of importance 
may be surmised. Meng, again like Schneider, found the very simplified equations of 
Tshao et al. hard to accept, but in addition put forward an alternative interpretation 
of the 'vinegar bath' (hua chhih l ) procedure, namely that it was a way of purifying the 
solid inorganic substances rather than bringing them into solution. a Thus he noted 
a statement in the Thai-Chhing Chin I Shen Tan Ching (TT873) that strong vinegar 
which had been left a long time in contact with gold was a form of 'gold solution' 
(chin iZ) and should be used for moistening the 'six-and-one lute' (liu i ni3), further
more that the gold itself became soft and crumbly to the touch. This, he suggested, 
was a way of purifying the gold from traces of lead; yet silver would be a more likely 
impurity, and as for lead, why not just complete the cupellation in the furnace? 
Similarly, according to Meng Nai-Chhang, it might have been a case of purifying 
cinnabar from small amounts of accompanying iron sulphide-after all, weak nitric 
acid is still used industrially for purifying crude asbestos and talc. The whole question 
remains open, but it is safe to say that the best way forward will be to carry out a 
series of experiments imitating as closely as possible exactly what the Liang alchemists 
say that they did, and using reagents as impure as those which they are likely to have 
had. In this endeavour there is one further point which ought not to be missed. 

It is curious,- and perhaps significant, that the San-shih-liu Shui Fa and texts of 
similar pre-Thang date never give any hint of concentrating the vinegar. Whether 
distillation would have been possible at the time we discuss elsewhere (p. 155). But 
if this had been done and kept secret, for oral transmission only, a very different com
plexion would be given to the matter. Distillation of vinegar is mentioned several 

a (1), p. 29. 
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times in the Geberian books about + 1290,a and may conceivably have been done 
already by the Hellenistic or Byzantine proto-chemists, more probably by the Arabs. 
Glacial acetic acid (if the Chinese alchemists could have got it) will dissolve sulphur, 
iodine and many other things ordinarily insoluble, and certainly it would have given 
with saltpetre a much stronger nitric acid solution. Could that, one wonders, have 
been the real explanation of most of the recipes in the San-.~hih-liu Shui Fa and its 
kindred texts? But if so, what are we to make of the ascription of the nitre-vinegar 
methods to the Eight Adepts at the court of Liu An? One may willingly accept the 
possibility of a distillation of vinegar in the + 6th century while being reluctant to do so 
for the - 2nd. Whether then the method was only fathered on them by later writers, 
or whether they were really the kin of Mary the Jewess, further research may reveal. 

The difficulty in this whole problem is that the concentration of acetic acid by 
distillation is exceedingly troublesome, even with the aid of a column, because of the 
formation of hydrates.b Separation by distillation is avoided in modern chemical 
industry, and when concentration is necessary it is done by liquid ~xtraction with a 
solvent such as ethyl acetate. In former times the weak acid was neutralised with lime, 
and the calcium acetate after drying was distilled with concentrated sulphuric acid, 
a procedure certainly not possible in + 6th-century China. Nevertheless we may 
retain the hypothesis that in some way or other the alchemists of that time did manage 
to concentrate their acetic acid; and if so, then with higher nitric acid levels, perhaps 
with some free hydrochloric acid, and certainly with unconscionable durations of time, 
much of what they say they did may actually have been done.c 

One possibility which presents itself is that their strong 'vinegar' might have been 
the pyroligneous acid obtained by the destructive distillation of green wood.d It would. 
need no stretching of belief to attribute this to them, even though mention of such an 
operation has not so far been found in the medieval literature. e But pyroligneous acid 
usually contains no more than 10 % acetic acid, together with smaller amounts of 
methyl alcohol and acetone, f so it would hardly have served their purpose better than 
ordinary vinegar. 

• E.g. Summa Perfection;s, ch. 52 (Russe\l tr., p. 108, Darmstadter tr., p. 55), and De llIA)l!stigatiooe 
Perfectionis, ch. 3 or 4 (Russell tr., p. 9, Darmstadter tr., p. 98). It was also done by Leonardodl! Vinci 
(c. + 1510) as the first stage of his remarkable preparation of acetone, in MS. K$, II4r., noted by 
Reti (7), p. 665. The acetic acid was then treated with potassium and calcium carbonate (from the 
calcined tartar of the wine) to give the acetates, and these were then dry distilled producing acetone 
(aequo risolutiva). 

b Some strength can be gained if the first fractions are rejected, but perhaps the main purpose of 
distilling vinegar in medieval times was purification rather than c::oncentration. 

C For advice on this subject we are most grateful to the late Dr Ladislao Reti, who was both a historian 
of science and a chemical industrialist of many years' experience. He agreed that only an extended series 
of laboratory experiments would settle the problem. 

d This suggestion was made to us by Prof. Stephen Mason, then of Norwich. See Sudborough (I), 
p. 150; Perkin & Ripping (1), pp. 92,154; Vre (I), vo!. I, p. 8, vo!. 3, p. 557. The oldest descriptions 
in Europe seem not to be earlier than the + 17th century (Partington (7), vol. 2, pp. 359, 4l9). 

e Yet it is strange that the taste corresponding to the element Wood in the symboUc correlations 
(Table 12, in Vol. 2, p. 262) was suan,' sour or acidic. So much is still buried in the alchemical telrts of 
China that one would not be at all surprised to come upon the distillation of wood. 

f 05t (I), p. 403. 
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However, there is one way in which acetic acid could certainly have been con
centrated in those old days, namely by' freezing out' the water, just as was done, as we 
have seen (p. 151 above), for wine and alcohol. Could this not have produced acetic 
acid at a concentration of 60 % or more? As we have seen,a Glauber did something of 
this kind successfully in + 1657. And since there is some reason to believe (p. 152) that 
the method was known in China as early as the - 2nd century, the Eight Adepts could 
have employed it after all. Just as in the case of distillation, such a proceeding would 
very likely have been transmitted by oral tradition and not committed to paper.b 

Lastly one must not underrate the possible importance of the pared bamboo tube. 
Its walls could perhaps have constituted a semi-permeable membrane within which 
hydrogen ions might conceivably have tended to concentrate, sodium and potassium 
ions passing through in the other direction. The acetate ion would have remained 
outside just as most of the nitrate ions would stay inside. In this way the pH within 
would perhaps be much higher than could be expected if the whole reactions were 
taking place in a single vessel, and that would be one of the first things to test if any 
serious effort were made to reproduce the conditions described in the text.C 

(2) 'NITRE' AND HS/AO; THE RECOGNITION AND 

SEPARATION OF SOLUBLE SALTS 

The first question raised by the oxidation-reduction reactions described in the San
shih-liu Shui Fa is that of 'nitre', one of the most protean words in the history of 
chemistry, and paralleled in a closely similar way in China by the word hsiao. l • 2 By the 
time of Robert Boyle and John Mayow nitre meant saltpetre, but in antiquity it was 
something quite different. ' A review of disputations on what salts this term comprised 
among the ancients would itself fill a volume' wrote the Hoovers, 'but from the pro
perties named it was no doubt mostly soda, more rarely potash,d and sometimes both 
mixed with common salt. 'e 

In the book of the prophet Jeremiah we read: f 'Though thou wash thee with nitre 
and soap, yet thine iniquity is marked before me, saith the Lord.' And in the book of 
Proverbs it is said:g 

Confidence in an unfaithful man in time of trouble 
Is like a broken tooth, or a foot out of joint; 
As one that casteth off garments in winter, or as vinegar upon nitre, 
So is he that singeth songs to a heavy heart. 

s P. 153 above. Cf. Schildknecht (I); Schildknecht & Schlegelmilch (I). 
b Yet another way in which strong acetic acid could have been produced by very simple means was 

the distillation of verdigris (copper acetate). This was done by the Geberian writer (De 171fJentione 
Veritatis, ch. 23) who called it oleum fJiridis aeris (et. Darmstidter tr., p. Ir4). No reference to this has 
so far appeared in a medieval Chinese text, but it would be well to look out for it. Basic copper acetate 
(thung ,Ming]) appears first in the Chia- Yu Pen Tshao of + 1057. Cf. RP9. 

c We are indebted to Prof. Fridemann Freund of Cologne for emphasising this aspect of the matter in 
personal discussion. d Theophrastus, Hist. Plant. Ill, 9, mentions nitre from wood ash. 

e (I), p. 558, in notes on Agricola; cf. p. 562. 
f 2, 22, a text of about - 600. g 25, 19-20, a - 3rd- or - 2nd-century text. 
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Thus the detergent effervesced with acid, and indeed sodium carbonate it was. This 
salt occurs naturally, mixed with some bicarbonate, as well as the chloride (2 to 57 %) 
and the sulphate (1 to 70%), in parts of the Egyptian desert, notably the Wadi Natrun 
where there is a succession of salt lakes annually inundated, and has been gathered, 
purified and used for thousands of years. a The proper name for it was natron, a word 
derived from the ancient Egyptian ntry, hence our modern symbol for sodium; but by 
assimilation with Gk. niz6 (v{~w) and nizomai (vt~op..a!), to wash, 'nitre' resulted, 
via Gk. nitron (VLTpOV) and Lat. nitrum. From the IVth Dynasty onwards (c. -2900) 
natron was used, never salt, for that desiccation which was the essential process in 
mummification,b being regarded too as a great cleanser, destroying all fat and grease.c 

But it was also used in many industrial arts, such as those of incense, glass-making and 
the bleaching of cloth.d Nitre continued to have this meaning as late as Agricola, but 
from the beginning of the + 14th century onwards it was applied also to saltpetre
understandably enough, perhaps, since all these salts were collected from incrustations 
on the ground. Hence much confusion, even throughout the + J 7th century, when 
saltpetre was often called sal nitri. e 

There was natron also in China, where it went by the name of chienl ,2 or shih chien. 3 

A salty incrustation found on soil surfaces, f it was discussed towards the end of the 
last century by Stuhlmann (I) and Schlegel (I I), who gave analyses showing an 
average composition of some 12% sodium carbonate, 64% sodium sulphate and 
24 % sodium chloride.g These were all traditionally separated by differential crystal
lisation and filtration or decantation;h though sometimes the carbonate occurred 
naturally in purer form. The crude salt came into commerce coloured brown by 
organic matter, hence its name tzu chien4 .! This was much used as a desiccating agent, 
detergent, bleach and mordant) We do not find chien very prominent in the pharma
ceutical natural histories, probably because it belonged as 'lye' rather to the kitchen 

a See Lucas (3). 
b See Lucas (I), pp. 297ff., 307ff. and most fully in (4). Cf. also Vol. 5. pt. 2, pp. 75-6, 299 above. 
C So it would have been, under suitable conditions, saponifying the triglycerides by alkaline hydro-

lysis; cf. Perkin & Kipping (I), p. 177. 
d The very confused accounts in PHny. Hist. Nat. XXXI, l06ff., XXXVI, 191, 194, have been eluci

dated by Bailey (I), vol. I, pp. 49ff., 147ff., 169ff., 173, 280ff. 
e The first critical examination of the evidence was probably that of Beckmann (I), 4th ed., vol. 2, 

pp. 482ff. One of the best discussions is that of Partington (5), pp. 298ff. See also Crosland (t), pp. 76, 
106; Reinaud & Fave (1), pp. 14ff. 

f Like the tequesquite of Chile or the trona of other parts of the world. Kalgan and northern Shansi 
were eminent sources. Cf. Torgashev (1), pp. 327ff. 

g Sce also Anon. (99), reporting carbonate up to 53 % from northern Hopei and 43'6% from Shansi. 
Here the chloride could be as low as 1 %, and the sulphate only a trace, though it could also rise to 31 %. 
But perhaps these were partially refined products. Earlier analyses were those of Abrahamsohn (I) and 
von Engestrom (2) in + 1772. 

h The best carbonate (pai chien5) was marketed rather pure, with only about I % of chloride and but 
a trace of sulphate. The Glauber's salt separated was also rather pure. 

I This had up to 20 % of chloride and up to 30 % of sulphate. 
J Also, when pure, as 'baking powder' for steamed bread. The traditional test of its purity W!lS how 

much dough could be made to rise by a given quantity of the sample. Yeast of course Was always used 
as well, but the small amount of acid formed was sufficient to produce bicarbonate and hence carbon 
dioxide. 
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and the workshop than to the pharmacy. In the Pen Tshao Kang Mu it is included in 
the entry for lake or ground salt, lu hsien1 ;a as well as having a small section of its own, b 

where it means chiefly hui chien Z (' ash-natron '), i.e. the potash from plants, the pre
paration of which by burning, solution, filtration, and crystallisation, is described. C 

The mixture of calcium and magnesium carbonates deposited as ' fur' or 'boiler scale' 
was also called chien, but giv~n a separate account since it was recognised as something 
else.d Certainly in China there was a confusion of name as in the West, but it was a 
different one; potassium nitrate was never confounded with sodium carbonate, the 
trouble came rather with the sulphates of sodium and magnesium, as we shall now see. 
In interpreting the Chinese terms therefore it is wiser not to translate hsiao3• 4 by 
'nitre', as one might be tempted to do, but rather to invent a parallel witch-word, and 
give it a special equivalent of its own, 'solve'. The reason for this designation will 
quickly become apparent; the Chinese alchemists were dealing with several soluble 
salts which could act as metallurgical fluxes, or pharmaceutical cathartic-diuretics, or 
generators of nitric acid for the solution of minerals. e 

Sodium sulphate in ~ts crude form was known in the pharmaceutical natural 
histories! as phu hsiaoS (crude-solve), hsiao slu"h phu6 (crude solve-stone),g yen hsiao7 

(salt-solve), and phi hsiao'6 (skin-solve).h Much confusion arose over the terms phu 
hs£ao and mang hs£ao9 (prickle-solve), the second being regarded by pharmaceutical 
writers in later times as the purified form of the first, and· getting its name from the 
'spiky' appearance of the prismatic crystals.! There was also confusion among such 
writers between these two terms and hsiao sh£h10• II (solve-stone), potassium nitrate or 
saltpetre. A Thang specimen of mang hsiao (boshO) preserved in the Sh6s6in Treasury 
at Nara in Japan, where it had been deposited in + 756, turned out on analysis in 1954 
to be none other than Epsom salt, i.e. crystalline magnesium sulphate (MgSO 4' I oH20); j 
and on the basis of this result Masutomi & Yamasaki very reasonably suggested that 
phu hsiao was always mirabilite, i.e. Glauber's salt, sodium sulphate (NaS04 • IoH20).k 
Since the two salts occur naturally mixed in Chinese deposits, and the sodium salt 

a Ch. I1, (p. 44), cf. RPII8 (correcting their chien' to hsien' ). According to Li Shih-Chen, it was 
first brought into this context by Chu Chen-H~ng in his Pen Tshao Yen I Pu Iof + 1330, and so towards 
the end of the Yuan period. It could be called lu chien," and was like hui chien,' i.e. verY alkaline. 

b Ch. 7, (p. 91). • 
C This potassium carbonate was also employed as a detergent and in baking. In medicine it was used 

cautiously as an antacid in hyperacidity. 
d Ch. I1, (p. 76), cf. RPI34. 
e Schmauderer (4,5) recalls that precisely the same sort of nomenclature arose in the West. Saltpetre, 

nitric acid and potassium carbonate were called by Glauber, about + 1650, menstruum universaie, 
because there was nothing he knew of which they would not bring into fusion or solution. 

f Cf. RPI23. 
If This name was due to a confusion the nature of which will appear in what follows. 
h Because of its use in tanning, as Li Shih-Chen explains. 
i Lei Hsiao'3 (about + 470) explains that crystals with the appearance of awns of wheat picked out 

from phu hsiao are mang hsiao; PTKM, ch. I1, (p. 49). 
j There were only traces of calcium, chlorine and potassium. 
k In Asahina (1), no. 35, pp. 289ff. and p. 496. 
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crystallises before the magnesium one, the idea of a purification relationship could 
easily have arisen in the minds of those who were not actually doing the fractional 
crystallisation themselves. a 

From the results of their analyses Masutomi & Yamasaki came to the following 
conclusions. (a) A Chinese origin of the specimen is well supported by the description 
in the Thang pharmacopoeia (Hsin Hs£u Pen Tshao), +659, (b) Since all Pen Tshao 
authorities averred that mang hs£ao was obtained in the process of refining phu ksiao, 
it would be correct to identify phu hs£ao with Glauber's salt (sodium sulphate) and 
mang hsiao with Epsom salt (magnesium sulphate). (c) Hsiao skih! ought to be con
sidered a general term for sulphates like phu hs£ao and mang hsiao. Properly speaking, 
the characters hsiao shihz should be used for saltpetre (potassium nitrate), and only if 
this is done (or assumed where textually necessary) can the statements in the pharma
ceutical natural histories be brought into consistency. (d) The word hsiao3 in the term 
hsiao shih I originally meant something that would dissolve readily in water, not some
thing which would liquefy other things as a flux does. Hence hsiao skih! must have 
meant in the past only pku hsiao (sodium sulphate) and mang hsiao (magnesium sul
phate). We accept the first two of these conclusions, but the second two will not 
answer. We do not think that one can find in the literature any sharp distinction 
between the two ways of writing ksiao in hsiao shih. Although in the majoI'ity of cases 
the pharmaceutical naturalists may have written the word hsiaoJ for hsiao shih With the 
water radical,b there was never any such trend among the alchemical texts that we have 
studied, where we find the word ksiao3• 4 written freely in both forms, with the stone 
radical and with the water radical.c As for the fourth argument we fail to see any 
sufficient basis for it; after all, potassium nitrate too dissolves freely in water. 

In late times, moreover, the term mang hsiao changed its meaning and came to 
signify sodium sulphate. Chang Hung-Chao gives a set of analysesd of products from 
Hopei and Shansi, made during the early years of this century, which showed them to 
contain from 36'2 to 81'1 % Na2S04• the balance being mainly water of crystallisation, 
though magnesium sulphate was present in some specimens in the range of 2'0 to 
7'3 %. Current usage continues this acceptation.e What brought about the change 
from the traditional term phu hsiao we do not know. 

The Shen Nung Pen Tshao ekingf says that phu hsiao can 'transform seventy~two 
different minerals'.g Yuan Han-ehhing takes this to mean either the dehydration of 

a The two salts were not clearly distinguished in Europe till the time of Joseph Black in the mid 
+ 18th century. 

b But take, for example, Lei Hsiao's recipe in CLPT, ch. 3. (p. 85.2, 86.1); the word is written twice 
with the stone radical and once only with the water one. 

C In the Thai-Chhing Shih Pi Chi the stone radical is used exclusively. The Pao Phu Tzu book 
mentions saltpetre in two chapters (ch. lip. lob and ch.16, p. 9Q, fr.); the first uses the stone radical and 
the second the water one. In his index Ware (s) takes no notice of this difference in orthography, very 
reasonably. for in Chinese the two are in truth interchangeable. d (.1), pp. 244. 245. 

e As may be seen in modern pharmacopoeias, e.g. Anon. (57), vo!. +. p. 242. 
f Earliest of the Chinese pharmaceutical natural histories, dating from the - 2nd and - at centuries. 
g Mori ed., ch. r, (p. 24). Repeated many times afterwards, as by Sun Ssu-Mo in CC/F, ch. 2, 

(p. 1+.2); and cit. CLPT ch. 3. (po 8,.1). 
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the Glauber's salt on exposure to air, leaving different mixtures of anhydrous salt and 
hydrates, or its action at high temperature as a flux capable of melting a number of 
silicates.a The Thai-Chhing Shih Pi Chi 'says that for phu hsiao one should select a 
specimen that has not been exposed to the wind, not dehydrated in appearance, but 
with a lustrous blue colour; while for mang hsiao one should select a specimen that 
looks like snow piled up in the shade, with a pleasant smooth appearance.b The 
Ming I Pieh Lu states that phu hsiao remains unchanged in the ground for a thousand 
years and that the refined product is white as silver.c Li Shih-Chen explains that the 
wo~d hsiaol is included in its name because it dissolves so readily in water, brings many 
substances into solution or liquefaction and fuses in the furnace. After purification 
what is found above in the supernatant fluid (i.e. the magnesium salt) is called mang 
hsiao'l. or phen hsia03 (basin-solve) or ma ya hsiao4 (horse-tooth solve),d while the 
efflorescent sodium salte is called feng .hua hsiaos•f Li Shih-Chen also cautions that 
mang hsiao should never be confused with hsiao shih6 (solve-stone), saltpetre. 

In its more purified form sodium sulphate was known as hsiian mingfen7 (mysterious 
bright powder) and pai lung fens (white dragon powder).g This purified form was first 
brought into prominence by the Taoist Liu Hsiian-Chen9 in the time of Thang 
Hsiian Tsung (r. +713 to +75S).h Liu has thus been called the Glauber of Chinese 
alchemy, i and the medicinal virtues of the purified salt were expounded in a monograph 
entitled Hsuan Ming Fen Chuan. lo An earlier method for purifying sodium sulphate 
given in the Ming I Pieh Lu is quoted in the Pen Tshao Phin Hui Ching Yao.J It says 
that 

some crude but clean phu hsiao (sodium sulphate), irrespective of quantity, should be taken 
(for refining) during the winter months when there is frost or snow. It is mixed with three 
ounces of the pods of the soap-bean tree (tsao chiall),k which have been heated gently for a 
while and pounded to a powder, then dissolved in six cupfuls of hot water. Afler removing 
the insoluble residue left at the bottom, the solution is filtered through two layers of thin 
paper, poured into an iron pan and evaporated until half of it is left. When cooled to a luke
warm temperature the solution is transferred to an earthenware pot and left to cool by itself 
in the open for a night. The next morning masses of crystals will have formed. These are 
dissolved in six cupfuls of boiling water and boiled together with eight ounces of large radish 
(10 pol'l.) cut into pieces about two-tenths of an inch thick untilthe radish is cooked. The 
solution is again transferred to an earthenware pot, the pieces of radish (and any precipitate) 
having been removed (by filtration), and again left to cool by itself in the open for a night. 

a (1), p. 242. The exact number 72 is of course not to be taken literally. 
b TT874, ch. 3, p. 13b. 
C PTKM ch. I1, (p. 49), as for the rest of this paragraph. 
d Because of the prismatic crystal form. 
e On standing in dry air, water of crystaUisation is lost, leaving the anhydrous salt as a powder. 
f A good detailed account of the differential crystallisation of the two sulphates can be found in the 

Wai Kho Chlng Tsung 13 (Orthodox Manual of External Medicine) of + 1617 (ch. 12, p. 26b). 
g RP 124. h CLPT, ch. 3, (p. 88.1), and PT KM ch. I1, (pp. 52-3). 
i Porter Smith (2). . j Ch. I, (p. I1S). 
k Gleditschia sinensis, R387. The pods contain much saponin; cf. Needham & Lu Gwei-Djen (I). 
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Next day further masses of crystals will have formed. After removing them from the mother 
liquor and drying them, these are put in a good paper bag and suspended in a place exposed 
to the wind. They will then turn by themselves into powder form. 

Here the use of 'Organic substances as reagents to precipitate impurities is of interest. 
The Tan Fang Ching Yuan (+8th century) describes the chemical properties of 

mang hsiao (MgSO 4) saying that it can' subdue' (jut) orpiment, i.e. reduce the fusion 
point of the latter so that decomposition or sublimation will no longer take place at the 
usual temperature. a The same book also mentions among the properties of ma ya hsiao 
that it preserves (yang2) cinnabar and fixes (chih3) sal ammoniac.b So much for these 
sulphates. 

Saltpetre, potassium nitrate (hsiao shih,4.5 solve-stone)c acquired in the pharma
copoeias the synonyms mang hsiao6• 7 (prickle-solve),d khu hsiao8 (bitter-solve), yen 
hsiao9 (blaze-solve),e huo hsiao1o (fire-solve), shing hsiaoll (natural solve) and tt'shuangl2 
(ground-frost).f Significantly (as we shall see), mang hsiao6• 7 was a name never used by 
the Taoist alchemists as a synonym, though they had a number of others of their own.g 
Ma Chih,13 in the second half of the + loth century, clearly pointed out that one 
should not be muddled by the varying usages of the three terms; mang hsiao,6,7 phu 
hsiaol4 , IS and hsiao shih4, 5 were all definitely different things. h Nevertheless confusion 
among the pharmaceutical naturalists concerning these was not to be avoided. We 
have already differentiated (so far as is possible) mang hsiao and phu hsiao; now we 
must make clear what hsiao shih was. 

In the Shen Nung Pen Tshao Ching,phu hsiao I6 ,[7 and hsiaoshihl 8,19 are both listed and 
described separately.i The major emphasis is on their therapeutic and macrobiotic 
properties. This is evidence for the - 2nd century. The name hsiao shih l9 itself first 
appears, however, in the -4th-century Chi Ni Tzu book (cf. pt. 3, p, 14 above) with 
its list of drugs and chemicals) Then in the Lieh Hsien Chuan (Lives of Famous 
Hsien), the oldest parts of which date from the - I st century though the whole was not 
stabilised until the + 3rd or + 4th, we read of' Mr Miner's Pick', the immortal Chhih 

a Cf. pt. 3, p. 158. b CLPT, ch. 3, (p. 86.2 and p. 88.2). 
c RPI2S; Chang Hung-Chao (1), pp. 241ff. 
d Because its crystals also are prismatic. Hence the + 18th-century Western description of 'prismatic 

nitre' as opposed to 'cubic nitre', i.e. sodium nitrate (Crosland (I), p. 76; Mellor (1), p. 503). 
e This excellent expression came in with the Wa; Tan Pen Tshao and the Tsoo-HuQ CIJih Nan, 

somewhere about + 1040. It would reflect the first proto-gunpowder mixtures of that time. 
r PTKM, ch. I I, p. 27 b (p. 54). 
g E.g. pe; ti hsi1an chu"o 'the mysterious pearl of the emperor of the North'. We need not cXlIIDine 

further alchemical synonyms and cover-names, such as ho tung yeh" (the wilderness east of the river) 
and the more practical hua chin shihz1 (metal-changing stone). 

h In the Khai-Pao Pen Tsilao, c. +970, in PTKM, loco cit. 
I Mori ed., ch. I, (p. 24). 
J Ch. 3, p. 3a, in YHSF, ch. 69, p. 36a. Cf. Vol. 2, pp. 275, 554. Some scholars date the Chi Ni Tzu 

book as late as the - 1st century on the ground that it cites the Chou Pei Suan Cking, but that argument 
lacks force if our dating of this mathematical and astronomical classic is acceptable (cf. Vel. 3. pp. 19ff.). 
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FU,I a temple librarian skilled in alchemy. a He knew how to make mercury (shui 
hung1.) and transmute cinnabar (lien tan1), which he used to consume together with 
saltpetre (hsr.·ao shih4), gaining thereby the aspect of a young man and outlasting many 
generations. Then in Thao Hung-Ching's Ming I Pieh Lu of c. + 500 mang hsiaoS. 6 

appears as a new item together with a statement that it is derived from phu hsiao" 8 

(cf. p. 182 above). Thao Hung-Ching also pointed out certain characteristics of 
hsiao shih,9. 4 saying:b 

Some people formerly obtained a certain substance with a colour and nature more or less 
similar to that of phu hsiao, bright like the light of early dawn and resembling a handful of 
salt or snow, but not (as hard as) ice. When it is burnt or strongly heated in the fire a bluish
purple flame (tzu cMing yen [0) arises, and again it turns to a limy ash, not boiling and bubbling 
like phu hsiao. This is what is said to be the genuine hsiao shih. There are those who say that 
mang hsiao is another name for it, but that is made nowadays by refining phu hsiao. Huangfu 
(Shih-An II)C concurs with me that the matter cannot be decided by argument and examina
tion; it is necessary to try the experiment and compare and record what happens in this 
method of transforming hsiao shih. In the San-shih-liu Shui (Fa) it is said to come from Lung
hsi (Kansu), and from Chhinchow in Szechuan; while that found at the capital, Chhang-an, 
comes from the Western Chhiang tribespeople. Nowadays in the mountains everywhere 
north of Tang-chhang there are places with a salty earth (hsien thu lZ) which produce it. 

Since the Ming I Pieh Lu resumed + 3rd-century knowledge, the potassium flame test 
probably goes back at least that far. d We suspect that this must be one of the oldest 
references to a flame test in any civilisation, for all the European mentions seem to be 
of the Renaissance time or at least not earlier than Latin Geber.e The salt must have 
been KN03, the deflagration of which on charcoal is a striking phenomenon. If heated 
by itself it first decrepitates, losing mechanically entangled water, melts at 338°C. and 
finally gives off oxygen, leaving the nitrite. Moreover, the San-shih-liu Shui Fa 
belongs to this date, and perhaps also to this author. Since that text describes the use 
of acetic acid, perhaps in concentrated form, to liberate nitric acid from saltpetre and 
dissolve a number of inorganic substances otherwise not easily soluble (cf. pp. 172 ff.), 
the identity of the salt as KN03 may be taken as established.! 

It looks as if confusion was sparked off by a statement of Thao Hung-Ching's 
earlier in the same passage that in its therapeutic effects hsiao shih is similar to phu 
M'ao, and that according to some, hsiao shih and phu hsiaocome from the same place, 
though he said specifically that they were not the same thing.g The confusion was 

a Kaltenrnark (2), p. 171. 
b PTKM ch. I I, p. 25 a (p. 54), quoting him by name, therefore primarily from the Pen Tshao Ching 

Chi CIm; also CLPT, ch. 3, (p. 85.2). Cf. Chang Hung-Chao (1), p. 243. Contemporary biographers of 
Thao Hung-Ching also give saltpetre (hsiao shih '2) as an elixir constituent (Strickmann, 2). 

C I.e. Huangfu Mi (+ 2I5 to + 282). 
d Attention has often been drawn to the importance of this text, as by Yen Tun-Chieh (lID). 
e Cf. Debus (13) and Partington (4), p. 76. 
f It will be remembered, too, that the solubilisation formulae of the Shui Fa type go back quite a long 

time further. Even if we doubt their existence in the - 2nd century among the techniques of Liu An and 
the Eight Masters (as tradition affirmed, cf. p. 168), they are certainly in the Pao Phu Tzu book, which 
is evidence for the + 3rd (PPTINP ch. 11, p. 8b, ch. 16, pp. 7b, 8b, 9a; tr. Ware (5), pp. 186, 272, 274). 

r Cit. CLPT, ch. 3 (p. 85.2); PTKM, ch. u, (p. 54). 
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established when Su ChingI in the + 7th century confirmed the equation of hsiao shih 
with mang hsiao, saying: 

Nowadays crude phu hsiao is refined by heating it in solution until mang hsiao is formed, .. 
This is hsiao shih.a 

Identification of hsiao shih with mang hsiao seems then to have become a prevailing 
practice among the Chinese pharmaceutical naturalists from the Thang until the days 
of Li Shih-Chen towards the end of the Ming, though it was clearly pointed out by Ma 
Chih in the + loth-century Khai-Pao Pen Tshaoz (as we have seen) that hsiao shih was 
obtained as a crystalline deposit on the ground (ti shuang3) and did not belong to the 
same category as phu hs£ao and mang hsiao.b He added that Thao Hung-Ching could 
not have been well acquainted with the substances themselves. c Li Shih-Chen further 
quoted a statement of Su Sung to the effect that hs£ao shih was collected by sweeping 
together crystals found on the earth and that all of it would burn up in the flame when 
tested in the fire.d In this connection we shall also remember from pt. 3. pp. 137, 159 
above the deflagrating mixture experiment apparently attributed to Sun Ssu-Mo in the 
+ 6th century by the Sung compendium Chu Cht'a Shen Phin Tan Fa (TT9II). The 
attribution is quite reasonable and potassium nitrate must have been involved. 

The identification of saltpetre by observing the lilac or purple colour flame test is 
also mentioned in the + 7th-century Thang alchemical text about the wandering 
monks; i.e. the Ch£n Sh£h Pu Wu Chiu Shu Chileh (TT90o), which we have given on 
p. 139 of pt. 3 above. It was in + 664 that Chih Fa-Lin4 recognised the presence of 
saltpetre in northern Shansi and referred to its' liquidising' properties, both as a 
metallurgical flux and as precursor of nitric acid in the solubilisation or Shui Fa 
technique (cf. pp. 169ff.).e Only a few years before (+659) the Hst'n Hsiu Pen Tshao 
had reproduced Thao Hung-Ching's text about the potassium flame,! so it was 
common knowledge. In connection with all this the Huang Tt" Chiu Ting Shen Tan 
Ch£ng Chileh says:g 

It is difficult to procure saltpetre of good quality. Inferior specimens cannot bring realgar 
and cinnabar into solution. If one gets some saltpetre which looks genuine one should take a 
few pounds of it and try it (with vinegar) on realgar and other minerals to see if they are 
dissolved or not. If it does not bring them into solution it cannot be deemed to be genuine 

a Hsin Hsiu Pen Tshao, ch. 3. pp. 9b, loa (p. 19). 
b PTKM, ch. IJ, p. 27b (p. 54). 
C Actually he certainly was, as other passages here quoted show. 
d PTKM, ch. I I, (p. 55), from Pen Tshao Thu Ching (+ 11th century). Fused potallsium nitrate is 

indeed a powerful oxidising agent, charcoal (as in this case), sulphur and phosphorus bum on it 
briIIiantly, with the formation of the carbonate, the sulphate and the phosphate. The oxidation is a$ good 
as that with concentrated nitric acid, and faster, almost explosive in its effect. Decomposition gives the 
potassium flame, and oxides of nitrogen go off. Cf. Partington (ro), p. 311; Ephraim (I). P.590; 
Durrant (I), p. 334. By contrast, sodium nitrate, the' cubic nitre' (because of its crystal form) of the 
+ 18th century, is not a powerful oxidising agent. 

e The same book mentions the purple flame test also in another entry, probably concerned with 
powdered potash alum from Persia (cf. pt. 3, p. 139 above). 

f Ch. 3, pp. lob. JIG, b. 
g TT878, ch. 8, p. 120. Though compiled in Thang or Sung it contains some material as old as the 

+ 2nd century. 
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saltpetre. In appearance it looks very much like crude phu hsiao (sodium sulphate), and it is 
not rock-like but soft. One should first take a piece of it and place it upon burning charcoal. 
If purple smoke is emitted and the specimen turns to a kind of ash then it is of good quality, 
but if it fuses and bubbles for a long time then it is phu hsiao. It is difficult to get genuine 
(saltpetre), and even when you find any that appears suitable for use the test of bringing 
realgar or cinnabar into solution must be carried out before you can be sure (that it is genuine). 

In another place the Slme book repeats the test to distinguish between crude sodium 
sulphate and saltpetre, saying that the former when heated boils and liquefies like 
alum, but the latter emits bluish-purple smoke and turns into a kind of ash without 
liquefying. a But the Shen Nung Pen Tshao Ching itself had said rightly long before 
that hsiao shih melts when heated on a fire.b And the Pao Tsang Lun of +918, 
remarking that saltpetre comes up like the grass of the field, says that it does not lose 
weight if fused some time in a crucible.c Yet it can turn all metals (i.e. their ores) into 
a soft and flowing condition. 

In the Chen Yuan Miao Tao Yao Lueh (TT917), that Thang work which has the 
oldest reference to a proto gunpowder mixture (cf. pt. 3, p. 159), there is a test for 
saltpetre depending on its strong oxidising property.d It runs as follows: 

As for the' fixation' (fu huo' ) of saltpetre (hsiao shih2) it can be tested on a red-hot charcoal 
fire. If it fuses to an oily liquid and does not move (tung3) in the heat, then it is said to be 
'fixed' or 'subdued'. Just melting it in a vessel by itself will not tell you whether it is crude 
(lit. raw, sMng") or treated (lit. ripe, shu5). It always takes the shape of (lit. likes to stick to) 
the container which it is in. Now if you test it by putting it in the fire, that which is not 
'subdued' will burst into a bright flame on meeting the charcoal. 

In other words the alchemists of the + 8th and + 9th centuries were well able to 
distinguish between potassium nitrate and other salts of the alkali metals. 

The Ming I Pieh Lu applies what the Pen Ching said of phu hsiao to hsiao shih 
(saltpetre), namely that it is capable of producing changes (hua6) in seventy-two 
different minerals.e As with Chih Fa-Lin, this probably refers both to furnace flux 
effects and to solution by weak nitric acid. 'Because it dissolves and transforms all ores 
and minerals' said Ma Chih in + 970, • it is called cc solve-stone".'f Li Shih-Chen 
quotes a book by Sheng Hsiian Tzu,7 the Fu Hung ThuS (Illustrated Manual on the 
Subduing of Mercury),g repeating this and saying that to test saltpetre one can put a 
little of the sample on a piece of quartz (pai shih ying9 ) that has just been heated over a 
fire, then if the sample fuses into the quartz it is genuine saltpetre. The same text 

• TT878, ch. 16, p. Sb, 8a. 
b Lien chihju kao,lO CLPT, ch. 3, (p. 85.2); Mori ed. ch. I, (p. 24). 
C Thu Ching Yen I PbI Tshao, ch. I, p. 29b. 
d The passage was first discovered by Feng Chia-SMng (4), p. 36. 
e PT KM ch. ll, (p. 54); PbI Tshao Phin Hui Ching Yao, ch. I, (p. ll2). Again, seventy-two only 

means a large number. The same quotation from CLPT ch. 3, (p. 85.2) gives twelve instead of 
seventy-two. f PTKM, ch. Il, p. 2sa (p. 54). 

, Extremely difficult to date; Wieger (6) thought Ming, but that is wrong. At least three alchemists 
bore this pseudonym in various forms, Tung F~ng" of the San Kuo period, Wang Yuan-Chih lZ of the 
Sui (c. + 510 to +635) and Hstieh Chih-WeilJ of J/Chin. Perhaps the second is the mo~t likely author. 
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mentions the offensive odour of nitre beds. a This could conceivably refer to the 
hydrogen sulphide of volcanic regions where nitrate might occur beside fumaroles, but 
it is much more likely that manure beds sodden with urine and decaying organic 
material, as in the stables, latrines and salpetrieres of Europe, were what was meant. 
If we could date this book more closely we might gain a better idea of the time at 
which' nitre beds' were purposively worked in China, and hence of the first beginnings 
of the purification of the salt there.b Shih phi! (stone-spleen) seems to have been a 
mixture of saltpetre and other salts, probably from some native deposit. c 

Whatever the exact date of Sheng Hsiian Tzu's book, it cannot have been later 
than about + I I 50, when Yao Khuan2 wrote an account of the ( nitre' problem which 
is one of the most interesting we have found outside the pharmaceutical natural 
histories. For in his Hsi Chhi Tshung Hua3 Yao started out by quoting him as follows:d 

In his Fu Hung Thu (Illustrated Manual on the Subduing of Mercury) SMng Hsiian Tzu 
records a method of testing hsiao shih4 (saltpetre) imported from Wu-Chhang (Udyana). 
He says: 'Its colour is bluish. If you heat a piece of white quartz and then put a drop of the 
nitre on it, it will sink in. The Taoist books say that saltpetre from Wu-Chhang can liquefy 
or dissolve all metals and minerals. If consumed it can prolong life. The places where it is 
produced have an extremely loathsome smell, so that birds cannot fiy over them, but if one 
puts on a single garment and passes by, all the parasites in and on one's body turn to water 
and one will gain longevity or immortality. Pieces shaped like little goose quills are the best 
kind.'e 

Then in his Fen ThuS (Illustrated Manual on Powders, Le. Salts) Hu Kang Tzu6 says: 
'Bluish saltpetre (ehhing hsiao shih7) is also called the Mysterious Pearl of the Emperor of the 
North (pei ti hman chu8).'f The San-shih-liu Shui Fang9 (Thirty-six Methods for Making 
Aqueous Solutions) further describes a process for dissolving tseng chhing'O (copper carbonate) 
in which naturally occurring saltpetre (eheng hsiao shihfr) is used.g From all this it may be seen 
that (some of) the saltpetre used nowadays is apparently not natural saltpetre. 

The Yao Ming Yin Chiieh12 (Secret Instructions on the Names of Drugs and Chernicals)h 
says: 'According to ancient tradition hsiao shih'3 (saltpetre) can liquefy and dissolve all kinds 
of metals and minerals; and if eaten can prolong life. But we have never found out where it is 
produced. We only know its name, which is as good as not having it at all. Recently Thao 

a PTK!lf ch. 11, (p. 54) .• This salt comes from places which smell so horribly foul that birds can't 
bring themselves to flyover them .... ' 

b Cf. Partington (5), pp. 314£1'. The history of' nitre-beds' in Europe has been studied by Multhauf 
(9), who finds that the saltpetre supply was an important limiting factor for the development of firearms 
in Europe between the + 14th and the + 18th centuries. The first reference to 'saltpetre plantations' 
occurs in + 1406. At times there was a considerable importation from Asia, mainly Indian in origin. 

e RPI25, 13sa, following PTKM, ch. I I, (p. 77). It was first mentioned, without pharmaceutical use, 
in the Ming I Pieh Lu. d Ch. 2, pp. 36aff. 

e Was this a reference to prismatic crystal form? 
f We have come across Hu Kang Tzu before (Vol. 4, pt. I, p. 308), but he is hard to date elUlctly. 

He must have been at work in the Thang or a little earlier. Cf. p. 80 above. 
g Cf. Tshao, Ho & Needham (1), p. 126. 
h This is perhaps another name for the Thoi-Chhing Shih Pi ChiH (TT874), completed early in the 

+ 6th century. At any rate, the exact text of the following quotation appears in that work, ch. 3. p. 13 a. 
This is shown by Ho Ping-Yu (8). 
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Y:in-Chii (Thao Hung-Ching) compiled a pharamaceutical natural history in which he said 
that phu hsiaol (plain-solve) is the phu (i.e. the crude unpurified form) of hsiao shih (solve
stone, hence the same hsiao shih phu~); and he also said that mang hsiaOl (prickle-solve) and 
shih phi4 (stone-spleen) if boiled together (and let stand in the cool) will form real hsiao shihs 
(saltpetre). Yet no one has been able to identify shih phi4 since. Indeed, the facts have been 
misrepresented. We must believe that there are both naturally-occurring (chlng6) and false 
(yen7) forms of saltpetre. a The Chingbsays that hsiao shihs (saltpetre) is the most magical 
and wonderful chemical substance in the world. Thao (Hung-Ching) says that there is none 
of the natural form (to be found) nowadays. He is not entirely wrong.' 

Now the (Pin Tshao) Thu Ching,C quoting from alchemical and medical books of the 
Liang and Sui periods, explains that although the (saltpetre) now obtainable is not the true 
sort, it shows similar properties and therefore can be employed. So the substance we have 
today is usable. 

Tshui Fang,S in his Lu Huo Pin Tshao9 (Spagyrical natural History)d says: 'Hsiao shih lO 

(saltpetre) is a Yin mineral; it does not belong to the class of "rocks", and it is got by 
boiling (certain kinds of) lake or ground salt (hsien lUll). It is now calledyenhsiao12 (blaze
solve). At Shang-chheng in Hopei and along the rivers Huai13 and Wei l4 people scrape it up 
from the salty soil, and make it from (the filtered) drippings. After being boiled together with 
phu hsiaols (sodium sulphate) and salt (hsiao yenl6) it can control and subdue (chihfu I7) lead 
(by acting as a flux), and it can remove the "halo" (yun,IS a discoloration) on copper or 
bronze. It is not produced at all in the South. Phu hsiaolS can ripen skin or hide (in tanning), 
and mang hsiaol9 can be used as a drug (magnesium sulphate).' 

Present-day commentaries on hsiao shiM say:e 'It lies like a kind of frost upon the ground. 
In (certain) mountains and marshy places this ti shuang~O appears during the winter months; 
people sweep it up, collect it and extract and dissolve it with water, after which they boil (to 
evaporate) it, and so it is prepared. It is named "solve-stone" because it can dissolve and 
transform all kinds of ores and minerals, not because it belongs to the same class (of salts) 
as mang hsiaol9 and phu hsiaolS (nitre).'f 

The (Pin Tshao) Thu Ching further says: 'Physicians and pharmacists use only pieces that 
are not yet refined, slightly bluish in colour, regarding them as phu hsiao.1S After refining has 
been carried out, the pointed (crystals) that form at the top of the pans are called mang 
hsiao,I9 while the limpid or transparent crystals (chhlng ning2l) which collect at the bottom 
are called hsiao shihs. ' 

Again it says: 'By refining phu hsiao or ti shuang a solid white substance like a stone is 
formed; this is hsiao shihs (saltpetre) and there is no other sort.' 

But I maintain that there is natural hsiao shihs (saltpetre) to be got, just as is said in the 

a There might be a parallel here with one of the terms for steel, wei kang,2Z 'false steel'. It was 
perfectly good steel, but made by co-fusion, not by cementation or direct decarburisation. See Needham 
(64), p. 110, (J2). and Sect. JO. 

b Doubtless the Shen Nung Pen Tshao Ching, but the words are not found in the best modern 
edition, Mori (1), ch. I, p. 25. C Edited by Su Sung in + 1070. 

d Probably another name for his Wai Tan Pen Tsha023 (Iatro-chemical Natural History), c. + 1045. 
e Parallel passage in CLPT, ch. J, (p. 8S.2). It seems to be Ma Chih speaking. 
t As already mentioned, these saline cathartic-diuretics, the sulphates of sodium and magnesium, 

seem to have been introduced into medicine by Liu Hsiian-Chen about +730, or at any rate popularised 
by him (cf. p. I8J). 
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Manuals of the Immortals (Hsien Ching'), without resorting to refining processes. What 
they make today by boiling and refining is of course also called hsiao shih, and that is what is 
mostly used. Yen hsia02 can indeed subdue the eight minerals, and mang hsia03 can be used 
as a drug. One can only use what one can get hold of. Hsiao shih4 is really not some magical 
chemical substance (unobtainable) in the world. 

Finally, the Tan Fang Ching Yuan5 (Mirror of the Alchemical Elaboratory)a in its chapter 
on the solves (nitres) mentions five kinds; ma ya hsiao6 (horse-tooth solve),b phu Ma07 

(sodium sulphate), mang hsiao8 (magnesium sulphate), so sha hsiao9 (shrink-sand solve), 
and khang hsiao1o (pit solve). As for hsiao shih ll (saltpetre), it is included in the chapter on the 
various minerals, as one can see if one looks it up there. 

And the (Pin Tshao) Thu Ching says that at Jen-hoIl (in Chekiang) yen hsiaol3 (salt-solve) 
is found ten li east of the city, and when it is refined it gives phu hsiao,7 Also in the winter 
months (saltp<:tre) effloresces on the ground in the form of transparent glittering fragments, 
so it is called shuang hual4 (frost-flowers). Another name is chien chils (sword-spines). When 
nitre is included in prescriptions it is considered to be of the same class as hsilan ming /fnI6 

(purified Glauber's salt, sodium sulphate) and tzu hsiieh l7 (purple snow).c 

Reading over this one gains a vivid idea of the terminological morass in which the 
medieval alchemists and iatro-chemists laboured. We need not analyse the mistakes and 
misconceptions of each particular writer, nor yet point out how right he happened to 
be. But if one thing more than any other comes out crystal dear from this account, 
it is that methods for the collection and purification of potassium nitrate were steadily 
developing during the seven centuries preceding the first knowledge of the salt in 
Islam or the West, i.e. between + 500 and + 1200;d and probably duriag the last 
three or four of these, i.e. from the late part of the Thang period, it was being turned 
out on a manufacturing scale by artisans who achieved a fairly constant product but 
were not able to explain to the scholars exactly how they did so. \\Thy should one then 
be surprised that formulae for proto· gunpowdere began to appear during the last half 
of the + 9th century? Furthermore, by the beginning of the + 8th at least, the 
sulphates of sodium and magnesium had been separated by differential crystallisation 
and were being used in medicine. 

An interesting account of the use of saltpetre in pharmaceutical alchemy is found in 
the Yu Huan Chi WenIS (Things heard and seen on my Official Travels), written about 
+ 1233 by Chang Shih-Nan.I9 What he says is this: f 

The I Chien Chihzo recordsg that when Yii (Yiin-Wen2l)h was summoned from Chh\ichow, 
where he was Governor, to attend at the temporary headquarters of the emperor, and was 

a A work of the early Thang, before + 800. 
b A name surely derived from observations of crystal fonn. 
e This last salt has not yet been identified. d See immediately below, p. 194. 
e By this we mean compositions relatively low in nitrate. As is well known, the earliest formulae for 

true gunpowder in any civilisation appeared in the Wu Ching Tsung Yao of + 1044 (cf. Needham (47), 
pp. 246-'7). 

f Ch. I, p. Ba, tr. auct. 
g This book was composed by the eminent literary critic and editor Hung Maj" ( + l123 to + I 2(2). 

h The distinguished Sung general (c. + I10B to + II74); cf. Vol. 4, pt. 2, s.v. 
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resting in the reception-hall outside the north gate, he was taken ill with a severe attack of 
diarrhoea (perhaps dysentery) which he had contracted on account of the great heat of the 
journey. This lasted for several months. On the 9th day of the ninth month he had a dream 
in which he found himself in some palace of the immortals. A man robed as one of their 
officials asked him to sit down, whereupon he noticed a rhymed inscription written on the 
wall which said: 

'The poison of summer heat has gone to the spleen 
And the damp chhi has accumulated in the feet; 
If this be not dispelled diarrhoea will follow, 
If diarrhoea should not, there will be malaria instead. 
Only by heating realgar as the chymists do, 
Mixing with bread and taking with liquorice-roota 

Stirred all together in the form of a posset, 
Then indeed will blessed relief ensue. 
All other prescriptions of doctors are off the mark.' 

He followed this and got well. 
I, Chang Shih-Nan, when in Szechuan, visited all the Taoists at their temples in the woods 

searching for this' Only-heated Method (Tu lien fa I)' but I could hardly find anyone who 
knew it. Suddenly one day I met a Taoist from Chhing-chheng Shan who explained it to me 
as follows. 'The elixir manuals say that if you can capture the dragon you can subdue the 
male (cho it lung,fu te hsiungZ). TlMs means that realgar (hsiung huang3) on meeting with the 
fire volatilises, giving rise to vapour and smoke, and it is most difficult to subdue (fu4). This 
method, therefore, grinds the realgar, any amount, to powder, and then after the crucible 
has become red-,hot, this is put in together with powdered saltpetre. On stirring with a rod 
of peach-wood the mass liquefies, then it is quickly poured out on to an earthenware dish, and 
this is tilted a little so as to decant the clear layer. When the rest has solidified, take it out, 
grind it fine, and make it into a cake with steamed bread-crumbs suitable for cutting up into 
pills as large as peas. The dosage is from 3 to 7 pills. One should use 1/10 oz. of saltpetre for 
every ounce of realgar.' . 

This is a secret method of the iatro-chemical school (tan tsao chia pi fa S) and it is very hard 
to obtain. But, as the men of old said, 'It is better to give away prescriptions rather than to 
give away medicine'-therefore I record it here. 

It is not very difficult to make sense of this passage. Both the arsenical sulphides burn 
when heated in air, forming S02 and volatile arsenious oxide (AS20 3),b and this, in 
the form either of an arsenite or an arsenate, was what the iatro-chemists were after, 
for use as an intestinal disinfectant. In later centuries a mixture of saltpetre and 
orpiment was much used as a flux in metallurgy, the two being heated together and the 
melt poured out and powdered when solid.c Thus the arsenical sulphides and their 
oxidation products dissolve in potassium nitrate, which acts as a floating layer pre
venting arsenious oxide loss. The nitrate-based melt in Chang Shih-Nan's process 
could easily be decanted from the lower layer, and he would have obtained a mixture 

a Kan tshao,6 GIYCYTThiza glabra, cf. Porter Smith (I), p. 136. 
b Partington (10), p. 629. 
C Agricola, De Re MetalIica, Hoover & Hoover tr., pp. 233, 236-238, cf. 245, 247. 
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of arsenates and arsenites together with some unchanged sulphide. a One may then 
reflect that potassium arsenite was nothing other than the famous Fowler's Solution 
(Liquor Arsenicalis) of ' modern' (or at least, recent) medicine, b and even more, that 
arsenic in organic combination, as acetarsone (stovarsol) or carbamino-phenylarsonic 
acid (carbasone), has been extensively used down to the present time in the treatment 
of amoebic dysentery.c 

To discuss the saltpetre industry in China is to invade the province of Sect. 34. but 
a few words about it are indispensable here. Porter Smith (2) tells us that in late 
nineteenth-century China the manufacture of nitrate of potash from the efflorescent 
salts found on the surface of certain soils, and on walls and places charged with urine, 
was widely carried on, just as traditionally in Europe. Further details are available in 
a brief but valuable report of 1925 (Anon., 98), where analyses showed that although 
the industry was then still essentially a rural one, carried on by certain farmers 
(' saltpeterers·. hsiao hUI) in their spare time, the traditional procedures were so good 
that products of up to 98'2 % purity were sold to government bureaux.d The account 
describes the collection and leaching of the soil, followed by evaporation, removal of 
impurities, separation from other salts, crystallisation and recrystallisation. The yield 
was generally only a fraction of an ounce for each catty of earth except in a few places 
in Heilungchiang where as much as three ounces could be obtained for each catty. 
About the same time Read (12) described the industry at and around Ho-chien in 
S.W. Hopei. The percolation was done in large brick tanks, with matting used as the 
filter (Fig. 151 I); after the evaporation the saltpetre crystallised around maize sticks 
which could be lifted out, while the dark mother-liquor, lu yen shui, Z was used for 
salting out soya-bean curd and as a fertilizer. RecrystaUisation of the first crop, called 
khu yenJ (bitter salt), gave a pure white product at a yield of 50 lbs. from 250 eu. ft. 
of earth. A study of the Chinese nitrate-containing soils was made in 1935 by Hou 
Kuang-Chao, especially the solonchaks of Honan, which are capable of producing as 
much as 30,000 Ibs. of saltpetre per acre each year.e 

As for traditional descriptions of the methods of preparation and purification there 
are a couple of pages in the Thien Kung Khai Wu (Exploitation of the Works of 
Nature), + 1637, but no illustrations'! Here yen hsia()4 (salt-solve) is defined as crude 
saltpetre from Shansi, paralleling chhuan hsiao5 from Szechuan and thu hnaoo (earth
solve) from Shantung. It is explained that the recrystaHised saltpetre is properly called 
pMn hsiao7 (basin-solve), while more elongated crystals forming at the top round the 

a Perhaps also the polyarsenites of potassium (Partington (ro), p. 627). 
b Lauder Brunton (r), p. 647; Sollmann (I), p. 610; Clark (I), p. 609. 
c Clark (1), p. 641. 
d Out of forty analyses, from places in Hopei, Honan, Shensi and Liaoning, about one third were 

over 90% and a further third over 80%. 
e A short notice of this will be found in Kovda (r), Engl. tt., pp. IZI-2. During the .secoftd world 

war my friend Dr Wu Ching-Lieh of the 23rd Arsenal at Lu-hsien used to tell me of the substantial 
deposits of potassium and sodium nitrate near Khaifeng and along the Lunghai Railway. See also 
Torgashev (1), pp. 380ff. 

f Ch. IS, pp. 6a, b, 7a, tr. Sun & Sun (1), pp. 269-7°. Cf. PTKM, ch. Ir, (p. 49). 
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Fig. 151 I Fig. 1512 

Fig. 151 I. The saltpetre (nitre) industry at Ho-chien-fu, showing the removal of the percolated earth, 
with old percolating jars in the foreground. From Read (12). 

Fig. 15 12. A saltpetre works in Japan, from the Nihon no Sangy6 Gijutsu (Industrial Arts and Technology 
in Old Japan) by Oya Shin'ichi (1). The drawing (p. 177) is of the early nineteenth century. 

edges are ma ya hsiao I (horse-tooth solve). Both these can be used for making gun
powder, but by-products also crystallising which cannot, are termed mang hsiao2 and 
phu hsiao.3 Whether these were really magnesium and sodium sulphates is a question 
which would require further consideration. A similar process of separation by 
differential crystallisation had been described by Li Shih-Chen a few decades earlier. a 

Mang hsiao and ma ya hsiao were called by him shui hsiao4 (water-solve), while hsiao 
shih was called appropriately huo hsiaoS (fire-solve). The only illustrated traditional 
account of the saltpetre industry which we have come across is that produced at 
Yedo by Chojiya Heibei (1) in 1863, Shoseki Seirenho, 6 valuable and interesting 
though brief. b 

All this brings out one aspect of Chinese proto-chemistry which has so far had very 
little attention, namely its quasi-empirical successes in separating salts.c In Sect. 37 
on the salt industry we shall see how even more difficult problems were solved in the 
use of the brine deposits of Szechuan, which necessitated dealing with borates as well 
as with sulphates, chlorides and nitrates. The 'nitre' complex, too, is simply one 
typical example of the difficulty of identifying the substances used by the medieval 

a PTKM, ch. 11, (p. 56); cf. Anon. (57), p. 244. 
b Twenty years later Kinch (I) gave some analyses of crude Japanese saltpetre, p. 115. Occasional 

illustrations of the equipment used for the differential crystallisations dating from the first half of the 
century or even the late + 18th can be found; we reproduce (Fig. 1512) one given by Oya Shin'ichi (1). 

C On the development of solution analyses in Europe during the Renaissance, especially in connection 
with spa waters, from about + 1200 onwards, see Debus (13). 
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alchemists and pharmacists. The most helpful signs to go by are always the descrip
tions of the properties of the substance concerned mentioned in any given Chinese 
text. Thus of hsiao shih (which goes back as a name to the - 4th century) it is often 
later said that it gives a bluish-purple flame when put in the fire,a a statement which 
immediately rules out salts of sodium and magnesium. The oldest description of this 
test comes from about + 500, but it could safely be placed a couple of centuries earlier, 
as far back as Ko Hung. Many alchemical and pharmaceutical texts from the - 2nd 
century onwards also say that hsiao shik can liquefy ores, acting as a flux t and dissolve 
minerals to form aqueous solutions. b There are also instances where hsiao shik is said 
to produce explosions or deflagrations, c and we have of course the gunpowder formulae 
with hsiao shih in them.d In such circumstances one can feel fully justified in extra
polating back the results of analyses ·of modern samples of hsiaosmh which show it to 
be saltpetre. Rightly therefore was it called in Arabicthalj aJ-$ln (Chinese snow) for 
it was recognised and used in China long before anywhereelse.e 

The oldest extant Arabic mention is in the Kitiib al-Jiimi' fi al-Adwiya al-M.ufrilda 
(Book of the Assembly of Medical Simples)f finished by Abti Mu!;lammad al-Mllaqi 
Ibn al-Baitarg about + 1240. Others follow shortly after, for example Ibn ab! 
U~aybi'a, in his history of medicine mentioned on p. 226 of pt. 3 above, but as he 
refers back to the otherwise unknown Ibn BakhtawayhI and his Kitiib al-Mu.q4ddimiit 
(Book of Introductions),h it would be wise to place the first knowledge of saltpetre 
among the Arabs in the earliest decades of the + 13th century.! On the other h.and 
their understanding of its use in war, especially for gunpOWder, belongs to the latest 
decades of the same century, as we know from the book of al-I:Iasan al-Rammi~,j 
Kitiib al-Furilsiya wa'l-Muniifab al-/farbrya (Treatise on Horsemanship and Strata
gems of War),k which cannot have been composed before about + uao. The same 
date, as near as makes no matter, can be accepted for the completion of the Lion 
Ign:ium ad Comburendos Hostes of Marcus Graecus (whether or not there was ever any 
such individual person), and by this time both saltpetre and gunpowder, or at least 
proto-gunpowder, had become acclimatised in the Latin West.! 

a See pp. 185, 187. b Cf. p. 183 above. c Cf. p. 186. 
d First in the Wu Ching Tsung Yao of + 1044 (CMien Chi, ch. I I, pp. 27b, 28a; ch. X2, pp. 58a, b. 

65a, b); and abundantly thereafter. See Sect. 30 in Vol. 5. pt. !. 

e In Vullers' Persian-Latin lexicon there is another phrase, namak shum Chin! (salt of the Chinese 
salt-marshes); Partington (5), p. 335. The other Arabic name was bdriid, which mayor may not be 
connected with hailstones, recalled by the saltpetre crystals on the ground. 

f Tr. Lecl':!rc (1); see pp. 71, 200, 333, 420. 
g 'The son of the Veterinary Physician' of Malaga, himself perhaps the greatest pharmaceutical 

naturalist ofall Islam (d. + 1248). See Mieli (1), p. 212; Partington (5), p. 310, following Romocki (I;, 
vo!. x. p. 37. 

h This was in connection with freezing mixtures, on which see pt. 3, pp. 225-6 above, Cf. von 
Lippmann (8); Partington (S), p. 3II. 

i Bloch (5) describes two of their probable points of production on the western shores of the Dead 
Sea. 

J 'The lancer'; cr. Section 30, where he prominently appears. 
k Cf. Partington (5), pp. 200ft Though AI-Rammfll, does not use the term t,halj al.$fn, his book is 

remarkable for the extensive use it makes of Chinese materials and the numerous pyrotechnic devi<:es 
which bear the name' of China'. 

1 Cf. p. 123 above; the gunpowder and the alcohol recipes belong to the very latest strata of the 
compilation. See Partington (5), pp. 42if., 60. 
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(3) SALTPETRE AND COPPERAS AS LIMITING 

F ACTORS IN EAST AND WEST 

Thus we now have a flood of light on the long-known evidence for the primary 
invention of gunpowder in China. It seems clear that lack of saltpetre in the West must 
have been the great limiting factor for this development. The oldest mentions of 
gunpowder in Europe are all unquestionably of the late + 13th century, preceding its 
general introduction in the + 14th. In China, on the other hand, we have the first 
reference to the gunpowder mixture in the + 8th or + 9th century, its appearance in 
war early in the + loth, and its widespread military use in the + 11th and + 12th 
before it reached Islam and Europe in the + 13th.a 

Secondly we have here a chapter in the earliest history of the use of the mineral 
acids, not as isolated and purified products, but as part of a procedure quite ancient 
and primitive in that distillation was probably not involved. If nitric and hydrochloric 
acids were only to appear as such as the products of distillation, sulphuric acid could 
be obtained also by the simple combustion of sulphur, and it is likely that this method 
preceded the distilling way.b It is generally accepted that mineral acids were quite 
unknown both to the ancients in the WestC and to the Arabic alchemists. d The first 

a The full evidence is given in Sect. 30 in Vol. 5, pt. I. There is a resume in Needham (47). 
b It was not until the + 17th century, however, that the' oil of sulphur' resulting was recognised as 

identical with the 'oil of vitriol' produced by distilling ferrous or cupric sulphate. Neither of the' oils' 
seems much to antedate + 1530, the first mentions being in Brasavola, Valerius Cordus and Mattioli; 
cf. Partington (4), p. 47, (7), vol. 2, p. 96; Sherwood Taylor (4), pp. 95-6, 191. 

C The question is of course not absolutely settled. The late Professor J. R. Partington drew 'our 
attention in 1959 to certain passages in the Greek proto-chemical writings, especially Zosimus (Corp. 
Alchem. G,., Ill, i, 8 and Ill, xlvii, 6, 7), which might conceivably be interpreted in this sense. But 
although the translation of these passages by Berthelot & Ruelle reads unintelligibly, Partington's 
versions involve excerpting the text rather forcefully and interpreting certain words very boldly (e.g. 
botanl, 'the weed', for saltpetre). One rarely encounters anything as pU2zling in classical Chinese, 
except where textual corruption calls for massive emendation. . 

d This is true in the main, but 'not exactly' (as our Chinese friends so often have occasion to say). 
It is true that 'sharp waters' are frequently mentioned in the JAbirian Corpus and al-RAzl, but in fact 
they all seem to be fairly caustic alkalies rather than the acids which the name might lead one to expect 
(cf. Ruska & Garbers (I); Ruska (14), pp. 66-7; Multhauf (5), p. 140). Nevertheless, the Arabic 
alchemists knew that corrosive vapours were to be obtsined by distilling vitriols (sulphates) mixed with 
other materials. In the middle of the + loth century al-Mas'iidl wrote: • As for us, may God preserve us 
from applying ourselves to researches which weaken the brain, ruin the sight and jaundice the com
plexion in the midst of subliming vapours, vitriolic fumes and other mineral exhalations' (tr. de 
Meynard & de Courteille (I), vol. 8, p. 177, eng. auct.). Among the passages which indicate that Arabic 
alchemists were capable of using a mineral acid without quite knowing what it was, we may quote one 
from the Kitdh Si" al-Asrdr (Book of the Secret of Secrets) written by al-RAzI towards + 910. What he 
seems to be doing is making pure aluminium sulphate from alunite (the sulphate plus the hydroxide), 
and getting sulphuric acid in order to do it. The passage runs: 'Take white (Yemeni) alum, dissolve it 
and purify it by filtration. Then distil (green ?) vitriol with copper-green (the acetate), and mix (the 
distillate) with the filtered solution of the purified alum, afterwards let it solidify (or crystallise) in the 
glass beaker. You will get the best qalqadfs (white alum) that may be had' (tr. Ruska (14), p. 88, eng. 
auct.; cf. Stspleton, Azo & Husain (I), p. 373). The version given by Singer (8), p. SI, diverges much 
from this, and seems to be unreliable. 

The late Dr E. J. Holmyard maintained that the preparation of nitric acid is to be found in the 
JAbirian Corpus ( + 9th century), but so far as we know, the text has never been identified and published. 
Wiedemann (27), however, found and translated a passage in al-Qazwlnl (c. + 1250) which speaks of the 
oily nature of the fumes of heated vitriol, and perhaps of the heating of water with which they are 
brought into contact; the encyclopaedist also recorded that vitriolic vapours are injurious to mice and 

13-2 
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account of the making of nitric acid (aqua fortis, scheidewasser) is often said to occur 
in the Geberian De Inventione Veritatis,a a tractate composed in the West at the end 
of the + 13th or the beginning of the + 14th century. Partington however has shown 
that it is also found in the Pro Conservanda Sanitatis of the French Franciscan Vitalis 
du Four, c. + 1295.b It was always a matter of distilling the nitrate with alum and 
especially ferrous sulphate.c If salt was added, or sal ammoniac, a mixture of nitric 
and hydrochloric acids (aqua regia) was obtained; and this was also in Geber, by 
+ 1300 or so. Sulphuric acid (as oil of vitriol) came a good deal later, probably at the 
beginning of the + 16th century, and hydrochloric acid not until about + 16oo.d Thus 
the availability of saltpetre must again have been a primary limiting factor. e It is 
interesting that the new recognition of a salt long known in East Asia,! and the trans
mission of the technique of its purification, should have permitted two developments 
in the West each so important as the manufacture of gunpowder and of nitric acid. g 

The absence of nitrate from the reagents of the early medieval West restricts the 
significance of the references to acetic acid in the Greek proto-chemical texts. Such 
allusions there certainly are, e.g. in the + 5th-century tractate of John the Archpriest, 
which speaks of the strongest white vinegar (to leukon oxos drimutaton, TO A€VKOIJ ago!> 
Optp.;,j-ra-rov), h and in the probably + 8th-century' Practice of the Emperor Justinian'. j 

Von Lippmann was doubtless right in rejecting the speculation of Berthelot that such 
words concealed the use of crude mineral acids, and Greek texts which distinctly 
mention these, together with nitrate, are not plausibly to be dated earlier than 
+ 1300) 

Whether aqua fortis was known in China before modern times we cannot yet say, 
but the following story suggests the desirability of further researches on the borderline 
between Chinese and Indian chemical technology. In the former culture-area at any 
rate all the dramatis personae were ready to play their parts as early as the Thang 
period, from which this story dates;k if not considerably earlier. The alums had been 
flies, driving them out from a room thus fumigated. This is found in the mineralogical section of his 
'Cosmography', and the best translation of the passage is doubtless that given by Ruska (2.4), p. 23. 

• Ch. 23; Russell tr., p. 223, Darmstiidter tr., p. 113. On the Latin Geberian corpus in general see 
Multheuf (5); Sarton (I), vol. 2, p. 1044. 

b (4), p. 40. Cf. Sarton (I), vol. 3, p. 531. 
c The green crystals were calcined first to give the reddish anhydrous salt. 
d First in the writings of' Basil Valentine', then in those of Oswald CroH. But Reti (11) h3llprovided 

strong evidence of an earlier preparation, from a Bologna MS. of the + ll;th century. Alsoif 'oil of 
bricks' was impure HCI, it might go back to the + loth century (cf. Vol. 5, pt. 3, p. 237 above). On the 
history of the industrial preparation of the mineral acids see Sherwood Taylor (4), pp. 90ff., 99. 

e Later on it also entered into the manufacture of sulphuric acid, for about + 1745 Joshua Ward 
added saltpetre to the sulphur, aiding its oxidation during the burning to make oil of sulphur, increasing 
yields and bringing down the price (Sherwood Taylor (4), p. 97). 

f It will be remembered that one of the + 13th-century Arabic terms for saltpetre was tiulljo/.$""m, 
'Chinese snow'. 

g The central position of green vitriol (ferrous sulphate) is also worth noting. It was a faW material 
for all three of the strong mineral acids. Cf. p. 199 below. 

h Corp. Alchem. Gr. IV, iii, 15. Berthelot &, RueHe (I), vol. 3, p. 255; cf. von Lippmann (1), p. 71. 
i Corp. Ale/urn. Gr. V, xxiv, 2, Berthelot &, Ruelle (1), vol. 3, p. 369; cf. van Lippmann (1), p. 114. 
j Corp. Alchem. Gr. V, i, 18,41,42, Berthelot &, Ruelle (I), vol. 3. pp. 312, 317. 318; von Lippmann, 

loc. cit. 
k We gave it already in Vol. I, p. 212. but we have retranslated it here. 
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~own since the -4th century, a nitrate occurs also at least as early as the time of 
Ko Hung (and with certain identification in the San-shih-liu Shui Fa); and both 
ferrous sulphate (lufan l ) and sal ammoniac (nao sha2),b (for the making of aqua regia) 
appear in the Hsin Hsiu Pen Tshao3 by +660.c Effective stills had by then come into 
existence in China.d There is thus some reason for anticipating that further research 
may uncover evidence of the preparation of nitric acid and a mixture of nitric and 
hydrochloric acids in China well before the + 13th century and perhaps as far back as 
the Thang. A search in the Sung alchemical literature might well prove fruitful. Now 
for the story. 

Wang Hsiian-Tshe4 was an official who left China in +648 as ambassador to the 
court of Magadha (modern Patna) where at that time Harsha Vardhana, the friend of 
HSiian-Chuangs the great pilgrim, was reigning. But then Harsha died, and a usurping 
minister (A-Lo-Na-Shun6 in the Chinese records) thought fit to attack the Chinese 
party, plunder their goods, and kill most ofWang's retinue. Wang, however, was a man 
of resource; he escaped to the mountains, made contact with the Kings of Nepal and 

. Tibet, who were at that time allied with China, and descending again with an army of 
considerable size, gave battle to the usurper and completely overthrew him. The 
ambassador then returned home by another route, taking with him the usurper and 

. other Indian prisoners, whom he presented to the emperor at Chhang-an (modern 
Sian) with a report on his proceedings. 

An account of this, written a little over two centuries later, is of great interest, as it 
preserves what may be one of the earliest passages on mineral acids. In the Yu- Yang 
Tsa Tsu7 of Tuan Chheng-Shih,8 written in +863, we read:e 

Wang Hsiian-Tshe4 captured an Indian prince named A-Lo-Na-Shun. He had with him 
a scholar versed in arts and gramarye namedr Na-Lo-Mi-So-Po,9 who said he was two 
hundred years old. (The Emperor) Thai Tsung was very interested and invited him to live 
in the Chin-Yen Men 10 (Palace), to make the drugs for prolonging life. The Emperor asked 
the Minister of War, Tshui Tun-Li," to be in charge of it. (The Indian) said, 'In the country 
of the Brahmins there is a substance called Pan-Chha-Cho Shui l2 (Pan-Chha-Cho water)g 

a Chi Ni Tzu, ch. 3, p. 3a (in YHSF, ch. 69, p. 26a). 
b There is a + 2nd-century mention of this in Wei Po-Yang (Chou I Tshan Thung Chhi Fen Chang 

Chu Chieh, ch. 2, p. 26b (ch. 30); Tshan Thung CMi, Tao Tsang ed. TT990, ch. 2, p. 35b), where advice 
is given not to put ammonium chloride on ulcers. 

C Pen Tshao Kang Mu, ch. II, pp. 31a, 53b. A very important text, the Chen Yuan Miao Tao Yao 
Liieh13 (Classified Essentials of the Mysterious Tao of the True Origin of Things, TT917) mentions both 
nitrate and sal ammoniac. This is the text which has the first proto-gunpowder formula; cf. Vol. 5, pt. 3, 
p. 78. Though that itself is probably of the + 8th or + 9th century, the older parts of the book go back to 
the time of the putative author, Cheng Ssu-Yuan14 (Cheng Yin), in the + 4th century. 

d See pp. 155ff. above. 
e Ch. 7, p. 7a. A parallel account in the Chiu Thang Shu, ch. 198, p. I2b, tells how the emperor 

scoured the country to collect minerals and drugs for Na-Lo-Mi-So-Po's experiments, but that when 
the elixirs were completed they did not prove very effective, so eventually he was sent back to his own 
country. The Chiu Thang Shu was not completed till +945, but it was based on official archives and 
documents. 

f The Indian form Niiriiya7,lasviimin has been conjectured. 
11 • Punjab water' has been conjectured, others thinkpha7,l!a water, i.e. a liquid prepared by filtration. 
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which is produced in the mountains in stone vessels, has seven varieties of different c()lours, 
is sometimes hot, sometimes cold, can dissolve herbs, wood, gold and iron-and if it is put 
into a person's hand, it will melt and destroy it. If you want to collect this water you have to 
use a 'camel's skull' placed in a stone vessel, and pour it out into a gourd.& Whenever this 
water is present there are also stone columns looking like men guarding it. Anyone from 
another mountain who shows the way to this water will die ... Finally the Indian died in 
Chhang-an. 

One of the best things about this account is its date, which is very firm. Foreshadowing 
perhaps the later 'alkahest' or universal solvent of Paracelsian iatro-chemistry, b this 
passage suggests at any rate that a mineral acid was known in the +7th century. It 
gives some colour to the hints about strong acids in Ray's history of chemistry in India. 
Already in the + I rth century the Rasiir1J.O.vakalpa has much on the 'fixation' or 
'killing' of metals. c The Rasar1J.O.va Tantra (dated by Renou & FiUiozat as of the 
+ 12th century)d speaks of the 'killing' of iron and other metals by a viif,a (solvent?) 
which is prepared from green vitriol (kiisisa), pyrites, etc.e From the Rasaratna
samucchaya (compiled according to Renou & Filliozat about + 1300) which reproduces 
material from the Rasendra-chUtf,ama1Ji of Somadeva ( + 12th or + '13th century), the 
process of 'killing' certainly seems to be the formation of salts from metals.f Neogi 
drew attention long agog to the apparent presence of oil of vitriol in the later Indian 
alchemical treatises under the name 'essence of alum', produced by distillation. This 
is certainly mentioned in the Rasaratna-samucchayah and in the Rasaprakiisa
sudhiikara! of Yasodhara (+ 13th century), though they do not distinctly say that the 
alum and the ferrous sulphate must be distilled together; but neither of these works 
would be older than the time of Geber in the West. 

The date of Na-Lo-Mi-So-Po was not, however, so much earlier than the beginning 
of the 'oil of bricks' tradition there (cf. VoL 5, pt. 3, pp. 237-8 above). And his 
'camel's skull' reminds one of another curious story in Chinese literature about a 
special container. The word tiao l is used today for designating the whaleJ but anciefltly 
chi tiao2 meant a fabulous kind of dragon (lung3), the fat of which could only be 
collected in eggshells. Works such as the Pen Tshao Thu Ching ( + 1062) quote a lost 
Kuang Chou Chi4 of the Chin period by one Phei Yuan,s which said:k 

The tiao2 frequents Lingnan (the country south of the mountains, i.e. Kuangtung). It has 
the head of a serpent and the body of a tortoise, and it lives in water or in (swampy) forests. 
Its fat is so light that it can penetrate all vessels, whether of metal or pottery, so it hasto be 
conserved in eggshells; then only it will not leak away. 

The details are unimportant here, the content is suspicious. Might this not also be a 
disguised reference to corrosive liquids? 

a Could this be a veiled reference to distillation? 
b In an interesting study, Reti (6) has concluded that this was probably alcoholic caustic potash. 
C Roy & Subbarayappa tr., pp. 65ft., 71ft., 87, etc. 
d vol. 2, p. 169. e Ray (I), 2nd ed., p. 138. 
fRay (1), 2nd ed., pp. 188ft. 
11 (1), p. 50. h Ray (I), 2nd ed., pp. 173-4. 
i Ray (1), 2nd ed., pp. 122, 153. j R103. 
k Tr. auet., from KJumg-Hsi Tzu Tien, p, 284. 

lif., 
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The mention of green vitriol (ferrous sulphate, F eSO 4.7 H20)a just above induces us 
to emphasise the status of this salt also as one of the great primary limiting factors of 
chemical advance. Although the point has not been made, so far as we know, by historians 
of chemistry, it came about by the necessity of things that certain substances much 
more than others acted like doors which would yield to the push, and let the practi
tioners through into a world which could generate the theoretical and experimental 
chemistry of today. So just as potassium nitrate led to gunpowder and to nitric acid, 
ferrous sulphate led to not only one, but all three, of the strong mineral acids, true 
foundation-stones of chemistry and chemical technology. Hence very suitably did the 
late Western alchemists call it by the name of lea viridis (the green lion).b 

Crystalline ferrous sulphate in impure form was known to the Hellenistic proto
chemists as chalcanthon (X~lCav8ov), misy or sory,C all being mixtures of the sulphates 
of copper, iron and aluminium in various proportions, derived from the oxidation of 
naturally occurring sulphide minerals (pyrites, marcasite).d The old Chinese name 
la fan, I 'green alum', e paralleled our' green vitriol', and was no further off the mark 
than 'flower of bronze' (chalcanthon),f not indeed so far, since copper and tin were 
never really involved. Yet copper did come in in a curious way, since green vitriol got 
the name of copperas (O.F. couperose), very puzzling till one realises that it probably 
derives from aqua cuprosa, i.e. the solution resulting when copper sulphate mine
waters have been passed over scrap-iron and the iron has gone into solution by 
exchange as sulphate, leaving the copper deposited.g Ferrous sulphate in its purer 
form was also called atramentum because of the black colour given with tannins and 
widely used for dyes and ink.h Here again this name was exactly mirrored in the other 
Chinese term, tsao fan. z 

Now every one of the mineral acids needed copperas for its preparation, usually 
calcined from the blue-green to the anhydrous reddish form.' About + 1300 Vitalis 
du Four and the Geberian writer were distilling it with saltpetre and alum to get nitric, j 
soon after + 1500 Brasavola and Valerius Cordus were distilling it alone to get 
sulphuric, k and towards + 1600 ThOlde (' Basil Valentine ') was distilling it with 

a On the vague word vitriol, already in Pliny, and derived no doubt from the glassy appearance of 
hydrated sulphate crystals, see Crosland (I), p. 84. Later on it was sometimes synonymous with the 
equally vague copperas, of which there were also several sorts, distinguished by colour or place of 
origin. b Multhauf (5), p. 195. 

c Berthelot (2), pp. 14-15,241-2; Crosland (I), p. 229. It was an important constituent of the cementa
tion mixture for purifying gold, or bringing about the surface-enrichment of gold alloys (cf. pt. 2, p. 250 
above). 

d Marcasite was an old name for sulphide minerals (Partington (10), p. 853; Berthelot (2), pp. 253. 
257). e RPI32. 

f Doubtless so called because of a confusion with the green salts of copper. 
g This' wet copper' method of Cu production will be the subject of our next sub-section. There are 

other derivations, e.g .• rose of Cyprus' (Melior (I), p. 448), less convincing. 
h Sherwood Taylor (4), pp. 82, I2I. Ink is still to this day atrament in Polish. 
I Reddish because of the presence of ferric oxide, FetOI, into which all the sulphate .would be 

converted if roasted long enough. 
j Partington (4), p. 40; Sherwood Taylor (4), p. 92, Cf. Vol. 5, pt. 3. pp. 237-8. 
k Partington (4), p. 47; Sherwood Taylor (4), pp. 95-6, I9I. It is curious that the distillation with 

nitre so long preceded the distillation alone. But this same simple process continued ifi industrial use at 
[~. 2 •• 
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ordinary salt and alum to get hydrochloric.a If this did not happen in China it may 
have been because the stills were not quite suitable, being mostly of the cooled head 
type (cf. pp. 63 ff.), true retorts appearing rather later. Moreover ferrous sulphate was 
not mentioned in the Shen Nung Pen Tshao Ching; its first special entry in a pharma
ceutical natural history occurring in Ta Ming'51 Jih Hua (Tzu) Chu Chia Pen Tshaoz 

of + 97z, though some account of it had been given under another head in the Hsin 
Hsiu Pen Tshao of +659.b It was made in a similar way to that of Europe, sulphurous 

Fig. 1513. A Japanese ferrous sulphate works. from the Nihrm Sankai Meilmtsu Zue (Illustrations of 
Processes and Manufactures), + 1754, pp. 54-5. 

coal and hepatic iron pyrites (marcasite, 'the gangue of coal, commonly called bronze~ 
coal', mei than wai kung slxih, su ming thung than3 ) being burnt in a heap covered over 
with mortar to exclude excess of air (Fig. 1513).c But wherever in the world doors 
were opened by knowledge of these salts, limiting factors it is certainly right to call 
them. 
Nordhausen down to as late as 1900. Clow & Clow (z) have written on its central position in the 
industrial revolution. 

a Partington (4), p. 56, (7), vol. z, p. zoo; Sh(rwood Taylor (4), p. 99. The acid may have been 
produced in unrecognised form long before under the name of' oil of bricks' (cf. pt. 3, pp. 237-8), but 
this is not quite certain. See also p. 197 above. 

b Cit. PTKM, ch. 11, (pp. 73-4). Su Ching and the other naturalists said that the best was got from 
Kuachow, near mod. Tunhuang (Kansu). All speak of its use in dyeing. Chinese ink, of (:ourse, was 
always something else (cf. Sect. 3Z). 

C Porter Smith (I). p. IZZ. The process is described in TKKW, ch. 11, pp. 4aff., tr. Sun & Sun (I), 
pp. z06-7, z13. but their version and notes need explanations and should be used with circumspection. 
In relatively late times Chinese ferrous sulphate was produced partic.ularly pure. 

1 :* !l1i • E3 ~;':r ~~ ~ '* ~ 3 m; jiUHIl ;fi ffi>fHIil ~ 
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(4) THE PRECIPITATION OF METALLIC COPPER 

FROM ITS SALTS BY IRON 

In recipe no. 1 of the San-shih-liu Shui Fa we are told that 'when more vinegar is 
mixed with (the solution) and it is then rubbed on iron, the iron will (look) like copper'. 
Since the method concerns the solubilisation of iron alum, or perhaps ferric sulphate, 
the treatment is meaningless as it stands, but it has undoubtedly strayed in here from 
a discussion of copper sulphate (so often confused with alum on account of a similarity 
of nomenclature, fan shihl and tan fan 2 ). Nevertheless the words are of great interest 
for they concern an industrial process very old in China, namely the winning of metallic 
copper by precipitation from solutions of its salts in the presence of metallic iron. a 

In + 1086 the great scientific scholar Shen Kua3 (+ 1030 to + 1094) wrote in his 
Meng Chhi Pi Than4 (Dream Pool Essays) the following passage: b 

In the Chhien-shans district of Hsin-chou6 there is a bitter spring which forms a rivulet 
at the bottom of a gorge. When its water is heated it becomes tan fan 7• C When this is heated 
it gives copper. If this' alum' is heated for a long time in an iron pan the pan is changed to 
copper. Thus water can be converted into copper-an extraordinary change of substance, 
really unfathomable. According to the Huang Ti Nei Ching, Su Wend' there are five elements 
in the sky, and five elements on the earth. The chhie of Earth, when in the sky, is moisture. 
Earth produces metal and stone (as ores in the mountains), but water can also produce metal 
and stone'. These instances then are proofs (that the principles of the Su Wen are right). It is 
like water dripping in caverns and (slowly) forming stalactites, or like the formation of 
crystals from well and spring water at the spring and autumn equinoctial seasons, or like 
selenitef (yin ching shih8) deposits from strong brines; all show the transformations from 
moisture. So also the chhi of Wood, when in the sky, is wind, and both Wood and wind can 
generate Fire. Such is the nature of the Five Elements. 

The passage clearly shows that Shen Kua was prevented by a too uncritical acceptance 
of the classical five-element theory from attaining an understanding of the true nature 
of solution and mixture. Yet we cannot place such an + 11th-century mind in the 
right perspective without tracing the parallel development of thought in Europe.g 

The observation of the precipitation of metallic copper in powdery or solid form by 
iron, with the formation of iron sulphate, described in the opening paragraph, was an 
excellent one. T. T. Read (4) tells how in our own times a process for the winning of 
copper from mine waters by pre,cipitation with scrap iron was developed at Butte, 
Montana, in ignorance of the fact that it had been well known in Moorish Spain.h 

• On the coating of other metal surfaces by ion exchange something has already been said in the 
metallurgical part of the Introduction (pt. 2, p. 246). See also Haschmi (5). 

b Ch. 25, para. 6, tr. auct. Cf. Hu Tao-Ching (1), vol. 2, pp. 792ff. Echoes of this can be found in 
various places, e.g. PWYF, Shih I, ch. t, p. 7a (vol. 6, p. 4246.3). 

c: 'Bitter alum'. lit. 'gall alum', impure copper SUlphate (RP87). 
d The Han medical classic. e I.e. pneuma; cf. Vol. 2, p. 369. 
t Calcium sulphate (RPI20). If A r~sume has been given by Multhauf (7). 

h Cf. T. T. Read (8). 
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• Basil Valentine', in his Currus Triumphalis Antimonii, noted the power of iron to 
precipitate copper from' an acrid Iey in Hungary' ,a an effect which Paracelsusb and 
Libaviusc still in the + 16th century believed demonstrated the transmutation of 
metals, as also Stisser as late as + 1690.d Van Helmont (+ 1624) and Nicholas Guibert 
(+ I603)e surmised that the copper was in the solution beforehand, and the exchange 
of metals was proved by J oachim J ungius (+ 1630),f then by Robert Boyle in his 
'Treatise on the Mechanical Causes of Chemical Precipitation' (+ 1675). It would 
therefore be unjust to censure Shen Kua for accepting as a transmutation of metals 
a process which was not properly understood until six centuries after his death. 

What has not generally been appreciated is how old the technique was in China.g 
Two Han references begin the story. The Huai Nan Wan Pi Shu l says that if pai 
chhingZ (basic copper carbonate, azurite) meets iron it turns it into copper;h this may 
not be quite as old as Liu An, the prince of Huai-Nan, himself (d. - 122) but it will 
not be much later. The statement is repeated in the entry for copper sulphate (shih 
tan3) in the Shen Nung Pen Tshao Ching,1 the first of the pharmaceutical natl.,lral 
histories and undoubtedly complete by the Later Han ( + I st and + 2nd centuries) 
though mainly of the Former (- 2nd and - 1st centuries») Thus both these references 
are older than the remark of Pliny, c. +77, that iron' if smeared with vinegar or alum, 
becomes coppery in appearance' ,k and also better, because both distinctly specify 
salts of copper while Pliny's reference could be merely to the effects of rusting. I 
Knowledge of the copper precipitation effect appears again about + 300 in the Pao 
Phu Tzu book where Ko Hung saysm that if a saturated solution of copper carbonate 
(tshbtg chhing4)n is placed in contact with iron the latter will take on a red colour like 

a There has been, of course, much doubt as to the date of 'Basil Valentine'. His work is of the late 
+ 16th and early + 17th centuries, not the + 15th, which was the period traditionally ascribed to it.SQme 
earlier material was no doubt contained in it. See J. Read (1), pp. I83ff; von Lippmann (1), p. 640; 
Leicester (1). 

b In ChiTurgia Magna (+ 1536), see Opera Omnia (Geneva ed., + 1658), vol. 3. pt. I, p. 43 j cf. 
Partington (7), vol. 2, p. 137. 

C Commentariorum Alchymiae (+ 16(6), pp. 20ff.; Syntagma (+ 1611), pp. 280-1; cf. Partington (7), 
vol. 2, p. 255. 

d Roscoe & Schorlenuner (I), voJ. 2, p. 413. Cf. our discussion in pt. 2, pp. 24,35.67, 245, pt. 3, 
p. 207 above. 

e See Duveen & Willemart (1); Partington (7), vol. 2, p. 268. 
f See Kangro (I); Pagel (IS), pp. 102-3; Leicester (I), p. Ill. 
I!' A brief but good account was given by Chang Hung-Chao (1), pp. 316ff. Cf. also the remarks of 

Wang Chia-Yin (1), p. 60; Hung Huan-Chhun (1), p. 39. 
h Cit. in Thai-Phing Yii Lan, the imperial encyclopaedia of + 983. that great source of ancient 

fragments. ch. 988, p. sa. 
i Cit. in TPYL. ch. 987, p. 4a; also CLPT, ch. 3. (p. 89.2). 
j The text is accepted by Mori Tateyuki in his reconstruction, ch. I, (p. 24). So also Ku Kuan

Kuang ed., ch. 3, (p. 54); and Chang Hung Chao (1), p. 316. 
k Hist. Nar. XXXIV, 149; see Bailey (I), vol. 2, p. 61. I Cf. Bailey (I), vcl. 2, p. 188. 

m PPTINP, ch. 16, p. sa, tr. Ware (5), p. z68. We have given the whole passage in translation above, 
pt. 3, p. 104. Ko Hung was well aware that the copper was deposited as a layer on the iron, and did not 
think that the iron had all bee!} transmuted to copper. 

n In its entry for another form of copper carbonate, malachite (khung ,MingS), the Slum Nung Pen 
Tshao Ching says that it will turn iron into gold (or a golden colour), cit. CLPT, ch. 3, Cp. 90.2). Though 
rather more difficult to interpret, this is best taken as a further reference to the' wet copper method', 
precipitation on iron. 
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copper. a Next in time, c. + 500, comes the statement of Thao Hung-Ching about 
'bird-droppings alum' (which must have contained copper sulphate ),b and he too was 
quite clear that the copper was an external layer. Very soon afterwards would come 
the San-shih-liu Shui Fa; interesting to note is the nuance of its Liang wording which 
cautiously does not commit itself to an actual transmutation. Then in + 659 there is a 
mention in the Hsin Hsiu Pen Tshao.c 

In the Sung period (+ loth century onward) we begin to find evidence of the 
industrial use of the process. We have just read the passage in Shen Kua's book of 
+ 1086. An interesting story in the Lung Chhuan Liieh Chih I of Su Chhel ( + 1039 to 
+ 11 I2; the brother of the famous poet Su Tung-Ph03) tells of his scepticism about 
it.d As a civil official he had to deal with a merchant who came before him and said 
that he had a secret method of converting iron into copper by means of copper sulphate 
(tan fan). Su Chhe said that secret methods were forbidden and if there was any value 
in this it ought to be disclosed to people in general, so that the public could benefit. 
The merchant was unwilling to do this and left, after which Su Chhe and his friends 
tried the effect of copper sulphate on old knives without success. This would have 
been about + 1080. But before long the process became well known, for from about 
+ 1090 onwards, as Nakajima Satoshi (1) has shown in a special study, the 'wetmethod , 
(shih shih chih lien4) came into extensive use as a result of a temporary scarcity of ore 
for making copper cash. e Copper was extracted in large-scale production both from 
ground water containing copper salts and from solutions obtained by leaching piles of 
low-grade ore. The Sung Shih says:f 

The method of producing' steeped copper' (chhin thungs) is to make (lit. forge) thin plates 
of cast-iron and immerse them in rows in troughs of blue vitriol solution (tan shui6). Mter 
some days a layer of red powder is formed by the copper sulphate over the surface of the 
iron; this is collected by scraping and after three purifications in the furnace gives good 
copper. Broadly speaking for every pound of copper zlbs. -40ZS. of iron are needed. The 
Hsing-li Factory at Jao-chou and the Chhien-shan Factory at Hsin-chou produced a definite 
amount of this 'vitriol copper' (tan thung7) each year. 

This would refer to about + 1100. 

• Another mention of the matter, not much earlier, was that in the Wu Shih Pen Tshao8 (in TPYL, 
ch. 988, p. sa). 

b CLPT, ch. 3, (p. 84.1), translated in full pt. 3, p. 130 above. 
C Cit. CLPT, ch. 3, (p. 90.1). And in Tsan-Ning's Ko Wu Tshu Than of c. +980, (p. 28). 
d Ch. 5, p. 3a. 
e Individual installations at this time were producing outputs of some 400 tons a year purely by this 

method (ColIins (I), pp. 18,240). According to Sahlin (I) the process was first used in Europe, probably 
in Hungary, about the last decade of the +ISth century, whence the distich on a famous mug: 

• Eisen war ich, Kupffer bin ich 
Silber trage ich, Gold bedeckt mich'. 

A dish bearing the same motto, and ornamented with models of minehead equipment, is illustrated by 
Smith (6), fig. 14. The great centre for this ware was Herrengrund in Bohemia (cf. Alexander, I). In 
Sweden at the great Kopparberg mines the 'wet copper' method started only from about + 1750. 
Cf. Lindroth (2). 

f Ch. 180, p. 22a, tr. auct. 
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The path of the 'wet copper' men was not always easy however, for adequate 
supplies of the natural solution were sometimes scarce. In a book of memorabilia 
entitled Chhing Po Tsa Chih,I by Chou Hui2 in + 1193, we find the following passage:a. 

In the Chhien-shan district of Hsin-chou, there used to be a stream of (blue) vitriol water 
(tan shui3) flowing down out of the mountains over some waterfalls. It was utilised in the 
'steeping method' of making copper for the melters. The flow continued even when the 
weather was dry, but more abundantly in spring and summer, less so in autumn and winter. 
It is said that in olden times a man lost his keys in the water, and when he recovered them on 
the following day, they had all turned to copper. In recent years the stream almost stopped 
flowing, so the steeping method took longer and required more labour. Formerly there were 
some pits full of vitriol water, and others that were dry, but all the earth round about them 
contains vitriol, so it is called' vitriol earth' (tan thu4). While it saves labour and gives more 
profit to use vitriol water, less satisfactory results can still be obtained by using the vitriol
containing earth, and after all, though the water can be exhausted this earth is available in 
plenty. So three officials of the Bureau of Forestry were appointed to search everywhere for 
vitriol waters and places where they had formerly been, so that profit could be obtained from 
both earth and water. 

This place, the same as that spoken of by Shen Kua, is in northern Chiangsi quite 
near the Fukien border, a fact which doubtless accounts for the remark of the Jesuit 
Louis Lecomte in the last years of the + 17th century that' in the province of Fokien 
there is a spring whose water is green and changes iron into copper.'b 

Under the Yuan dynasty in the + 14th century the growing use of paper money led 
to the decline of the method and later sources indicate that it fell out of use, being 
known only from literary mentions. Yet it never died out, as we may infer from the 
reference in the Thien Kung Khai Wu s (Exploitation of the Works of Nature) in 
+ 1637, where we read: 

If iron objects (lit. vessels) are heated and then thrown into (lit. quenched in) copper 
sulphate solutions. the iron acquires the colour of copper. c 

(5) THE ROLE OF BACTERIAL ENZYl\1E ACTIONS 

It is evident from the recipes given in the San-shih-liu Shui Fa that the intervention 
of bacteria cannot be overlooked, and was often positively encouraged. Even when 
organic matter was absent they may have been at work; thus in no. 5 b denitrifying 
bacteria from the earth may wen have reduced the nitrate, forming ammonia and 
giving the blue copper ammonium carbonate. The reduction of sulphates to sulphides 
and polysulphides has already been mentioned.d 

Bacteria probably played a greater role however, in the putrefaction of the organic 
matter which had been added (often in considerable quantity) to the mixture. We note 
that of plant substances, expressed juice or extract occurs four times, e from root, wood 

a Ch. 3, p. 39b (ch. u, p. 3b), tr. auct. b (I), p. Ill. 
c Ch. lI, p. 5 a. See on this the commentary of Yoshida Mitsukuni (2). On other late encyclopaedias 

see de Mely (1), pp. xxiii, xxix, U4. Il6, 145. 
d See p. 176 above. 
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or fruit; while expressed oil comes once,a and plant sap twice.b Blood was a favourite 
ingredient on the animal side (eight mentions), c but we find beetle larvae onced and dung 
once. e It is obvious that highly colloidal solutions of partially degraded proteins would 
have been produced in these examples, and if the insoluble minerals such as quartz 
or jade f had been added very finely ground to an impalpable powder, then having 
regard to the charge on the particles, milky suspensions would probably have been 
produced. The alchemists could never have distinguished these from true solutions, 
and even today we should have recourse to the centrifuge to clear them. 

One or two other features of the organic additions might be mentioned.g Some of 
the saps (as in recipe no. 25) may have been rich in tannin, which would affect the 
capacity to form permanent suspensions. Again, in recipe no. 30, which deals with 
the solution of metallic silver, some suspicion is aroused by the presence of the fruits 
of the mu chingl shrub. Whether or not our identification of this as Vitex negundoh is 
right, there is no doubt that many fruits and grasses contain large amounts of cyano
genetic glucosides. On autolysis or putrefaction it is not at all impossible that enough 
cyanide might be freed to effect the solution of the noble metals'! It may thus be 
significant that this recipe omits nitrate, though we have naturally assumed that this 
was not its intention. 

(6) GEODES AND FERTILITY POTIONS 

Much interest attaches to the use of conglomerate nodules or geodes (recipes no. 25 
and no. 27). In the first of these, the chiu tzu shih,2 'the stone with nine little ones', 
appears to be a variety of nodule or geode with loose centres found in conglomerate 
rocks) It seems to be related to the aetites or 'eagle-stone', an object of interest to the 
old European naturalists. k Geodes and aetites were discussed at some length by Pliny 
before + 77 who emphasised the belief in the value of the latter as a childbirth talis
man.1 Here we reproduce an illustration of a geode from the Cheng Lei Pin Tshao 3 

(Reorganised Pharmacopoeia) of + 1249; its earthy or gravelly contents can be seen 
escaping from the broken-open shell (Fig. 1514). The obvious association with 
fertility no doubt led to the attempts of our alchemists to get its virtue into solution, 
almost as if it was an active principle or a biologically effective Wirkstoff. 

The raw material of recipe no. 27 in the San-shih-liu Shui Fa is at first sight a 
difficult item. Shih nao4 (' stone brain ') is identified by Read & Pak (1) as paraffin, ID 

1l Recipe (IS). b Recipes (25) and (26). 
c Recipes (6a), (11), (13), (21), (32a, b, c), (3S). d Recipe (32a). 
e Recipe (22). f Recipes (11), (13), (IS), (21), (22), (25), (26), (2Sb), (32a, b, c). 
g Recipe (34) is unusual-simply the extraction of an organic material. 
h RI4S. 
I Such a possibility has already arisen (pt. 3, pp. SS, 9S-<) above) as a conceivable explanation of one 

of Ko Hung's potable gold elixirs. j According to Chang Hung-Chao (1), p. 270. 
k See Bromehead (2); and Vol. 3, p. 652 above. . 
1 Hist. Nat. XXVI, 140, 149 ft'. Cf. Bailey (I), vol. 2, pp. 123, 127,257, 262ft'.; Bidez & Cumont(I), 

vol. 2, pp. 201,346. m RP67. 
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but this can only be a loose modern usage, and has no authority from the Pen Tshao 
Kang Mu itself (The Great Pharmacopoeia) of + 1596, which they were abstracting. 
Shih nao )'ul does, it is true, mean naturally occurring petroleum and its light fractions 
such as paraffin and naphthaa but with this we are not here concerned. Again, Read & 
Pak give shih nao as a synonym of wu hsueh yu shih,2 flaky arsenolite,b but if they had 
read Li Shih-Chen attentively, they would have seen that this is expressly denied in 
his text four times. C We thus isolate the proper meaning, which refers to haematitic 

Fig. 1514. A geode (YIl yii liang) from ferrugineous clay; a page of the Cheng Lei Pen Tshao (Re
organised Pharmacopoeia) of + 1249, ch. 3 (p. 91). 

nodules of hydrated ferrugineous geodic clay (ironstone), and so makes the term more 
or less synonymous with thai i yu liang3 and yu ai4. d De Mely, though giving an erroneous 
character for ai, rightly makes the connection with the rattling geodic nodules called 
aetites. e Now Li Shih-Chen significantly recounts the traditions concerning these 
stones. He saysf that they belong to the class of stalactites, by which he means that 
they have to some extent an organic form, being rounded 'brain-like' fossilia, not 
amorphous mineral. He quotes Thao Hung-Ching 5 as saying that they are not to be 
found in the ordinary formularies but only in the' manuals of the immortals '.g The 
general view was that they were suitable for the preparation of elixirs of longevity and 
immortality; Su Ching6 is cited with reference to an adept of the Sui period (late 

• PTKM., ch. 9, pp. 62aff. b RP90. 
c Ch. 9, pp. 6w, b; ch. 10, pp. 26a, b. 
d PTKM., ch. 10, p. 12a. e (I), pp. Ill, 225. 
f Ch. 9, p. 61 a. g Lac. cit. 
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+ 6th century) Hua Kung, I who succeeded in this method, and a number of earlier 
examples are mentioned. These matters are also set forth in the Ching Lei Pen Tshao 
of + 1249,3 and in many other works of the same character. We thus have to do again 
with something like aetites, and most probably with the preoccupation of getting a 
fertility-promoting and longevity-promoting virtue into solution.b 

(7) STABILISED LACQUER LATEX AND PERPETUAL YOUTH 

We now come to the curious case of lacquer. Recipe no. 33 in the San-shih-liu Shui Fa 
directs that to make lacquer solution (chhi shui1.) which will still be fluid 50 days later, 
18 large crabs kept overnight (ta su hsieh3)C are to be put into each pint of the lacquer.d 

Here it is not a question of bringing something very hard and insoluble into solution 
but rather of preventing something liquid and creamy from rigidifying and con
creting as it normally would do. Sinologists meeting in Chinese literature with state
ments about the harmful effects of crabs on lacquer may have thought them an old 
wives' tale relating to the lacquered bowls or dishes in which the shell-fish were placed, 
but a study of the subject shows that the references are really all to the effects on the 
unpolymerised latex. Thus the story is more interesting chemically and more signi
ficant philosophically. 

The effect of crab tissues on lacquer is a locus communis in ancient Chinese literature. 
Probably the oldest references are in the Huai Nan Tzu4 book (c. - 120) which says 
that crabs spoil lacquer, so that it will not dry and cannot be used.e Then Chang Huas 

in his Po Wu Chih6 (Record of the Investigation of Things), written about + 290, says 
that crabs unite with lacquer forming a 'medicine of the Holy Immortals' which can 
be taken orally.! Shortly afterwards Ko Hung refers to the effect more than once. The 
Pao Phu Tzu speaks of crabs and lacquer in the following words:g 

Pure lacquer (-tree latex) prevented from becoming sticky (i.e. setting), if eaten, enables 
a man to associate with the spirits and attain longevity or immortality. The method of making 
it edible is to take ten large specimens of 'the Gutless Lordling' (wu chhang kung'), otherwise 
known as crabs,h and throw them into lacquer, or else use an aqueous suspension of mica or 
of jade. When this potion is ingested the nine parasites will quit the body and bad blood will 
leave by way of the nose. I 

a Ch. 4, (pp. lIS, II6). 
b There might be a certain parallel here with the iatro-chemical belief in a 'natural balsamum' 

capable of preserving from decay and so prolonging life (cf. Mazzeo, I). We refer to such ideas in other 
contexts elsewhere (Vol. 5, pt. 2, pp. 74 ff., 294 ff.), mumia as a drug, and material incorruptibility. 

C Probably fresh-water Eriocheir sinensis (R214), the commonest species. The term su meanS 'kept 
overnight', as one can see from the Hsieh Phu,8 ch. 2, p. sa, so the crabs were not to be too fresh. No 
doubt a certain amount of autolysis enhanced the action of their tissues. 

d Similar procedures are found in various other texts, for instance TT945, ch. 2, p. 8b. Sometimes 
the crabs are omitted; TT875, ch. 2, p. 6a uses only cinnabar and vinegar-or so it says. 

e Ch. 6, p. 4a, ch. 16, p. 14b. f Ch. 4, p. 6a. g PPTINP ch. II, p. lob, II a, tr. auct. 
h This is a very old expression, first occurring perhaps in the -2nd-century Han Shih WaiChuan 

(cit. SF, ch. 80, p. 4b). We have also noticed it in the Pei Hu Lu (cit. LS, ch. 13, p. 7b, in vol. 2, p. 878). 
I The translation of Feifel (3), p. 20 is rather unsatisfactory here, while that of Ware (5), p. 190, 

misses the point that the lacquer must not be allowed to set. 
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Another chapter has a passing mention of the effect of crabs on lacquer.a 

When one comes to the Sung there are many references. Fu Kung'sl Hsieh PhuZ 

(Discourse on Crustacea) quotes Thao Hung-Ching (+ 5th century) as saying;b 

According to the recipes of the immortals, crabs thrown into lacquer form an aqueous 
solution, which brings longevity when consumed. 

The great naturalist-monk Tsan-Ning3 refers twice to the phenomenon. In his Wu Lei 
Hsiang Kan Chih4 (On the Mutual Responses of Things according to their Categories),c 
c. + 980, he says that it is the' fat' (kaos) of the crabs which is responsible; and Su 
Sung6 in his Pen Tshao Thu Ching7 ( + 1070) refersd the effect to the' yellow' (huang8 ), 

which might be roe, but more probably means hepatopancreas, as in the words of 
Tsan-Ning. The latter's other referencee mentions the mixing of the crab material 
with' damp', i.e. not set, lacquer, with the result that it remains liquid. That the 
San-shih-liu Shui Fa refers to crabs as such may be an indication of early date. Yet 
another Sung reference, from the + 12th century, in Li Shih's9 Hsu Po Wu Chih1Q 

(Continuation of the Record of the Investigation of Things)f simply says that' after 
coming in contact with crabs, lacquer will not concrete.' 

Since lacquer produces a well-known allergic reaction involving swelling and 
inflammation of the skin, etc., it is not surprising that crab tissues were appealed to 
as a method of therapy. In the Pen Tshao Kang Mu Li Shih-Chen gives crab extract or 
brei together with several plant drugs as an antidote.g Elsewhere he quotes a story 
from a Sung source, the 1 Chien Chih ll of Hung Mai 1z ( + I 123 to + 1202) to the effect 
that a thief having been blinded with lacquer was healed by the application of crab 
brei.h 

All this is quite comprehensible if the basic facts about lacquer are recalled. After 
being tapped from the tree, Rhus vernicifera, the creamy grey latex, left to itself. 
gradually separates into four or five layers of different properties, but if held in .com
plete darkness in airtight conditions can be conserved almost without change for 
several years. On exposure to light, warmth and a relatively damp atmosphere, how
ever, the latex turns first to a chocolate brown colour and eventually sets to a hard brown 
extremely resistant substance. i This material, previously impregnated with various 

• Pao Phu Tzu (ch. 3, p. 5 b) says; 'I can guarantee that it is possible to sublime mercury and to search 
out (the art) of making gold and silver. .. As for the transformation oflacquer by crabs and the spoiling 
of wine by hemp (-seed oil) ... '. Feifel writes (I), p. 197; 'I warrant that one can make people fly (with 
the help of) the liu-chu ll and that one can make gold and silver ... If, however, the crab heals the 
lacquer-sickness, if hemp sets distilled spirits in fermentation ... ' So this begins by missing the 
reference to sublimation and ends by a biochemical impossibility. Ware (S). p. 61, did see that it meant 
stopping the setting of the lacquer. 

b P. 8b. c P. l. d Quoted in CLPT, ch. 21, (p. 426.2). 

e In Ko Wu Tshu Than," ch. I, p. 13. f Ch. 9, p. sa. 
g Ch. 35, p. 20a. h PTKM, ch. 45, p. 240. 

! Set lacquer is almost untouched by strong acids and alkalies, insoluble in all the usual solvents, 
extremely resistant to bacterial attack, heat-stable up to 400-500°, as an electrical insulator only ten 
times less effective than mica-in fact. as a vegetable product altogether extraordinary. It makes an 
excellent surface for laboratory benches in China. 

lfifj:Jta: 213Ut! J'l!r~ 
61UJi 7*~1lioil~ 8)t 

It ~~.'5 12 i:ll<~ 13 iifflt 



33. CHEMICAL TECHNIQUE 209 

colours, black, red, gold or silver, or afterwards carved and treated in various ways, 
has been the basis of China's lacquer industry for more than two thousand years.a 

Lacquer may be said to have been the most ancient industrial plastic known to man. 
The chemistry of the process is of considerable interest.b As much as 75 per cent of 
the latex consists of one or another catechol derivative (urushiol, laccol, moreacol),C 
having two hydroxyl groups on a single ring and one long side-chain (Cla or C17) con
taining at least one or two double bonds. The oxidising and polymerising agent is the 
enzyme laccase, and the process needs oxygen as well as manganese as co-enzyme. 
The discovery of laccase by Gabriel Bertrand (I) in 1894 was one of the great mile
stones in the history of enzyme chemistry.d But the process becomes even more 
interesting when we set it in the broad framework of its biological significance. First 
the laccols are closely related to the active principles of the poison-oak and poison-ivy 
(e.g. lobinol), which also have a deleterious action on man. Secondly laccase as a 
catechol-oxidase is closely related to the polyphenol-oxidases which play such a 
prominent part, not only in the darkening of plant tissues, but also in the protein
tanning and melanin-blackening of the exo-skeleton or cuticle throughout the whole 
world of insects. e Indeed polyphenols and their oxidases having similar functions have 
a still wider distribution among invertebrates. Besides, there is the close parallel among 
the higher animals of the formation of melanin, the primary black and brown pigment, 
by the action of tyrosinase on tyrosine. Thus the lacquer process is only one special 
case, though of outstanding industrial importance, of a general pattern almost as wide
spread as plant and animal life itself. 

What part, then, were the crab tissues playing? There can be no doubt that the 
ancient Chinese, before the - 2nd century, had accidentally discovered a powerful 
laccase inhibitor. By preventing the action of the enzyme the darkening and poly
merisation were also prevented. So great an interference with the course of nature, 
analogous to the arrest of a spontaneously occurring rigidification and ageing process, 
must have seemed highly significant to the alchemists, preoccupied as they were by the 
preservation of supple youth and the postponement or elimination of ankylosis and 
death. Moreover this action of crustacean tissues is not unique, for other researches 
have shown that they contain a powerful though somewhat enigmatic inhibitor for 
n-amino-acid oxidase. f Even some of the alleged therapeutic effects of crab tissues 
might now make sense, e.g. the case of the thief if full setting had not occurred; though 
the action on the dermatitis was presumably imaginary since the poisoning is due to the 

a Excellently preserved and beautifully patterned lacquer bowls, boxes and other objects, not only 
from the Han but from the -4th-century Warring States period, are preserved in contemporary 
Chinese museums, e.g. at Chengchow. b See the reviews of Brooks (I) and (2). 

C The compounds are named in accordance with the species of tree which yields them, here Rhus 
veTnicifera from China and Japan, Rhus succedanea from Annam, and Melano"hoea laccifeTa from 
Cambodia. 

d The most recent and complete study of it is due to Keilin & Mann (1,2), who have established 
that it is a copper-containing protein accompanied by a blue pigment which may be its prosthetic group. 

e See the reviews of Wigglesworth (I), H. S. Mason (I) and Dennell (I). The original discovery of 
the tanning was due to Pryor (I), and it was Bhagvat & Richter (I) who estabhshed the extreme richness 
of insects as well as plants in polyphenol oxidases. 

f Sarlet, Faidherbe & Franck (I). 
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urushiol itself and not to the laccase or the polymer. As regards the belief that powdered 
mica or jade would also prevent the coagulation of lacquer latex, one wonders whether 
perhaps crab tissue was not already added. Of course if the mineral was in the form of 
an impalpable powder the colloidal solution of latex would be affected by the charge 
on the particles, and it is just possible that in such conditions the laccase enzyme 
protein might be prevented from gaining access to its substrate. 

(h) THE THEORETICAL BACKGROUND 
OF ELIXIR ALCHEMY 

(I) INTRODUCTION 

Our focus now shifts from the Chinese alchemists' identifiable chemical and proto
chemical accomplishments to the assumptions and concepts with which they them
selves sought to explain their methods and aims. This shift in point of view is perhaps 
more radical than might at first appear. If we wish to understand the inner coherence 
of alchemical theories we must, for the moment, set aside the yardstick of modem 
chemistry (although it will still be essential as an exploratory tool) and try to f(~con
struct the alchemist's abiding goals, his own standards of success and failure, as clues 
to how his concepts determined both what he did in his elaboratory and how he 
rationalised unforeseen results. 

By 'theory' we mean simply the attempt to explain alchemical phenomena 
systematically using abstract and non-anthropomorphic concepts. In practke this 
means that we shall examine the application of the most fundamental and general 
notions of Chinese natural philosophy--the Five Elements, the Yin and Yang. the 
chhi, the trigram and hexagram systems of the • Book of Changes', and so on-to the 
experience of the laboratory. We shall study how these notions were adapted to 
alchemical concerns either by extending their definitions, or by creating new concepts 
or new connections to integrate them. 

It is necessary to stress that the field of alchemical theory is defined here by what 
alchemists did, thought, and knew about. Theoretical conceptions never exist in a 
vacuum; their implications and significance depend upon the matrices in which they 
are embedded. To pluck the' advanced' elements out of the matrix and discard the 
, retrograde' aspects is a procedure bound to lead to fundamental distortions, for the 
two regularly turn out to be integral and inseparable, one element defining the range 
of possibilities of the other. Demarcating our field of investigation so as to include any 
ancient Chinese activity which might fan into the area of modern chemistry would 
allow the casting of the net wider, but at the cost of putting many of the alchemical 
adept's own concerns out of bounds. Not only would we confound ideas that originally 
had nothing to do with each other, but we would have to reject so many central aspects 
of alchemy that there would be no possibility of comprehending what held it together, 
and no hope of ultimately making more than superficial comparisons with the t~adj
tions of other cultures. 

In order to understand what the ancient Taoist adepts had in mind as they worked 
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in their laboratories, we must examine seriously such topics as the belief in the growth 
of minerals within the earth, the command of time, and the role of number in 
establishing correspondences between the apparatus and the greater cosmos (never 
entirely distinct from the more familiar function of number in recording the invariant 
weights of reactants and products). Nor can we ignore the associated Taoist rituals, 
offerings, and incantations which were used in connection with every phase of the 
process. a The alchemist was applying chemical and physical procedures to the 
quintessentially religious end of transcending his mortality. The new observations and 
discoveries which today interest students of the history of science were also valued by 
the alchemists themselves, but not usually as the main objectives for which they were 
striving. 

The Taoist's end in view was, one might say, perfect freedom in perfect fusion with 
the cosmic order. For the early Taoist philosophers this seems to have been mainly 
a state of heart and mind, but as we have seen, alchemists and other adherents of 
Taoist religion thought of perfect freedom as limited to a special state of being, that of 
the immortal hsien. 1 Immortality could be attained by a variety of means, two of which 
in particular mark the alchemist's Way. First there was the construction of chemical 
models of the cosmic process. These were apparently meant to serve as objects of 
ecstatic contemplation, leading to a gnosis which brought one closer to union with the 
Tao. Second was the production of elixirs of supramundane virtues, the action of 
which-upon the adept himself, upon others, or upon base metals-gave him not only 
personal immortality at his pleasure, but also transferable wealth and a more-than
human power to cure disease and make others immortal. The first path led the alchemist 
in the direction of physics, the second toward medical therapeutics, metallurgy and 
other technical arts. 

(i) Areas of uncertainty 

It is stilI too early to attempt a truly historical study of the theoretical side of Chinese 
alchemy, in which one could see how concepts and their relations developed and 
changed both through mutual influence and the pressure of wider intellectual and 
social currents. First, too few of the documents which have survived the attrition of 
successive Chinese cataclysms can yet be dated precisely with confidence, and this 
leaves even their logical connections obscure. Secondly, with a large part of the 
clearly dated literature, one cannot be sure that its vague and obscure language is in 
fact concerned with laboratory operations rather than with the physiological and 
sexual disciplines which used alchemicallanguage.b We know already that most of the 
alchemical treatises which have been translated into Western languages actually come 
out of the' dual-cultivation' regime of the Southern School of Taoism in the Sung 

a At the same time we regret the impossibility of doing justice to the subject of alchemical ritual here. 
One of us (N.S.) has collected material bearing on this topic, and plans a special study. See also above, 
VoI. 5, pt. 2, pp. I28ff.; including our account of the Shang-Chhing Chiu Chen Chung Ching Nei Chileh 
(TT90 1). 

b See VoI. 5. pt. s. 
I 1111 
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and Yuan periods. a These practices, a blend of Internal Alchemy and sexual disciplines 
(nei tan l ), were not in principle irreconcilable with the art of the External Elixir (wai 
tan2), but most devotees resembled the 'spiritual alchemists' of the European 
Renaissance in their explicit disdain for the actual work of the furnace. 

To reduce these two fundamental areas of uncertainty will require a good deal of 
critical work on individual writings. In relation to the second problem, the most 
fruitful clues are likely to come from the study of just those sources which have the 
least to do with laboratory alchemy, and thus are least likely to attract students of 
ancient science. But the small body of sources the meanings and times of which are 
known does not yet provide a basis for understanding the changing character of 
alchemy and of its links with the other arts of Taoism. Here we can only examine the 
widest possible variety of evidence in order to sketch out the ideas and notions which 
were most general in alchemy rather than those which can be identified definitely 
with given periods and movements. 

There is, in fact, much information in writings on {alchemical' breath control, 
meditation, and sexual techniques which can be used to throw light on the intellectual 
background of wai tan alchemy, for most early adepts combined all these practices, 
considered them complementary, and explained them with the same concepts. How
ever, in order to keep from losing sight of what is actually information about the Outer 
Elixir, it is necessary to 'presume guilt'. We consider no text chemically alchemical 
(i.e. wai tan2) unless it either prescribes operations so clearly that they could con
ceivably be carried out in the laboratory, or, if the emphasis is on theory, unless it 
clearly reflects knowledge of the details of laboratory procedure or the interactions of 
real chemical substances. 

(ii) Alchemical ideas and Taoist revelations 

Before we proceed to scrutinise the alchemists' theories, one other major limitation of 
our present understanding must be made explicit. One can seldom hope to reconstruct 
the competition of different ideas for survival and further elaboration simply on the 
basis of their abstract merits, without attention to their social consequences ; ideas 
which affect the rate of social change, whether in a tiny sect or a great civilisation, are 
often selected or rejected for very extrinsic reasons. It is thus necessary to ask whether 

a The term' dual cultivation' was coined by Liu Tshun-Jen (I) to refer to shu(lng-hsiu,l ' a tendency to 
integrate the eugenicfang-chung 4 studies with the physico-mental cultivation of the Golden Pill [i.e. chin 
tans], in fashion since the + loth century', i.e. to bring together sexual ptactices and other nei tan 
physiological techniques. We believe-and seek to demonstrate in what follows and in pt. 5-that 
sexual practices were part of nei tan from the beginning, but also that even in the Sung many of Liu's 
sources still reflect first-hand knowledge of laboratory processes. For these reasons we cannot accept all 
his arguments, but here we retain 'dual culti\'ation' to designate the late movement to which Liu 
originally applied it; though we re-define the term to refer to an amalgamation of chemical and psycho
physiological practices in which the latter generally predominated. In referring to the history of alchemy 
as a whole rather than to this late movement, we use the terms' laboratory alchemy', 'prato-chemical 
alchemy' or 'external alchemy' (wai tan') on the one hand; and 'physiological alchemy'.or 'internal 
alchemy' (nei tan6) on the other, as synonyms. For a list of treatises which have been translated, see Sivin 
(I), pp. 322-4. 

'roJfl' 2~ft '!!!~tI;: 'JjJ* 54:Tt "f1';]ft 
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alchemy was but an appendage of Taoism, neglected by all but a few specialist 
practitioners and non-practising patrons; or on the other hand part of a central 
revelation which defined the character of Taoist religion. It is clear that for early 
Chinese alchemy the latter is the case. Alchemy was an actual part of the founding 
revelation of the Mao Shan school, the group responsible for completing and putting 
into practice the first great intellectual synthesis of Taoism.a It was bound, therefore, 
to be affected by the application of that revelation to a particular social and historical 
milieu. 

The chain of events which led to the establishment of Mao Shan, or Mt. Mao, as the 
first major permanent centre of Taoist practice began in + 349 or slightly earlier with 
visitations by immortals to a young man named Yang Hsil (traditional dates: + 330 to 
+ 387) at the Eastern Chin prefectural capital, Chii-jung,Z not far from modern 
Nanking. Between + 364 and + 370, in a series of visions, there appeared to Yang a 
veritable pantheon of celestial functionaries, including the Lady Wei of the Southern 
Peak (Nan Yo Fu-jen,3 Wei Hua-Tshun4) and the brothers Mao Ying,S Mao Ku,6 
and Mao Chung,7 whose names were given to the three peaks of the nearby Mt. Chii
chhii8•b In the course of these interviews, aided almost certainly by cannabis,c 
Yang took down in writing a number of sacred texts which the immortals assured him 
were current in their own supernal realm, as well as oral elucidations and answers to 
Yang's queries about various aspects of the unseen world. He treasured and dissemi
nated these scriptures as the basis of a new Taoist faith more elevated than the' vulgar' 
sects of his time. He was sponsored and joined in his revelations by Hsii Mi9 ( + 303 to 
+ 373), an official of the court, and his son Hsii Hui 10 ( + 341 to c. 370). The family 
connections of the Hsiis were estimable in more than the conventional sense, for Hsii 
Mi's uncle married the elder sister of Ko Hung," the great exponent of personal 
access to the realm of the immortals; and they were also related to the family of Thao 
Hung-ChinglZ ( + 456 to + 536), the most eminent Taoist magus of his time.d We have 

a See Vol. 2, pp. 154ff. and Vol. 5, pt. 2, pp. u8ff., pt. 3, pp. 39, 41, 77, UI above. 
b The three Mao brothers were supposedly alchemists of the - 1st century, but Wei Hua-Tshun was 

a contemporary. She seems to have been one of the founders of Taoist Iiturgiology, and a great teacher of 
meditation aided by psychotropic drugs. In what follows we have been greatly aided by access to an un
published study by Strickmann (3). On dates see Chen Kao lJ (Declarations of Perfected (or Realised) 
Immortals, c. + 500}, ch. 20; Chen Bsil4 (The Legitimate Succession of Perfected (or Realised) Immortals, 
+ 805} of Li PO,IS in YCCC, ch. 5, p. 20, and the narrative in Chhen Kuo-Fu (I), pp. 32-4. Michel 
Strickmann (priv. comm.) is inclined to think that Liu Phu,t6 the son ofWei Hua-Tshun, who transmitted 
the 'Five Amulets' (Wu FU I7) to Yang in + 349 or + 350 was also a real person; if so, there is nothing in 
the primary sources about truly visionary experiences before + 364. 

C See Vol. 5, pt. 2, pp. 150ff. To the evidence given there about cannabis one could add a fine 
+ 6th-century example from a Wu Tsang Ching (Manual of the Five Viscera), attributed to Chang 
Chung-Ching but certainly not by him: 'If you wish to command demonic apparitions to present 
themselves you should constantly eat the inflorescences of the hemp plant.' Cf. Miyashita SaburO (3). 

d See the biography by Ishii Masako (4). Strickmann has noted in the course of correspondence that 
in eight generations of the Hslis, four alliances with the Kos are recorded (Chen Kao, ch. 20), and that 
Hsli Mi's own principal wife had been the daughter of Thao Hung-ching's ancestor in the seventh 
generation (inclusive). In much of what follows we are indebted to Dr Strickmann. 
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already encountered Hsii Mi's alchemist brother MaiI,a In + 367 Hsii Mi was 
informed by Mao Ying that in nine years he would be transferred from the terrestrial 
bureaucracy to that of the Superior Purity Heaven (Shang-ehhing Thien1). That this 
heaven might be available for such heady assignments had been revealed to no Taoist 
save Yang Hsi and his patrons,b Hsii apparently remained active in his post at the 
capital, despite repeated celestial admonitions, but his son Hsii Hui, having returned 
his wife to her parents, moved into the retreat his father had built at Mt. Mao, and 
there until his premature death he devotedly practised the operations revealed to 
Yang for his benefit by the immortals,c Yang and the Hsiis had vindicated Ko Hung's 
belief in the unseen world-not supernatural in Chinese terms, but concerned only 
with eternal things and thus more desirable than mundane society-which he had 
urged with such amplitude in his Pao Phu Tzu (Nei Phien), 

Four generations later, when Thao Hung-Ching retired from the Chhi court in 
+492 to Mt. Mao, he built the Hua-yang Kuan 3 (Effulgent Yang Abbey) and pro
ceeded to seek out the revelations and revive the spiritual experiences of Yang and the 
Hsiis as the basis of a religious community. The background of the Hua-Yang Abbey 
could hardly be better described than in the words of Michel Strickmann:d 

What was to become the Mao Shan tradition began as the highly individual practices of 
three men, of whom one was a visionary and another held a full-time job. They were building 
upon a common base provided by the Way of the Heavenly Master (Thien Shih Ta04), 

a Taoist group specialising in the cure of disease through formalised communication with the 
celestial hierarchy.e Like most reputed founders, Yang and the Hstis founded no order; and 
though between their own time and that of their eventual editor portions of their brilliant 
synthesis spread somewhat (first only among friends and relations), no independent organisa
tion arose to perpetuate their names or realise the teachings of their celestial masters'! Thao 
also had the example of earlier 'abbey' (kuan s) communities, whose functions were perhaps 
more intimately related to their patronage than to their particular doctrines. Individual 
financial support involved their Taoist members with ceremonies for the well-being of their 
patron's family, both living and dead, and probably with the guardianship of some of his 
infant sons. 

Thao had the wit to apprehend that analogous services, on a correspondingly grander 
scale, could elicit the patronage of the Liang emperor himself, thus providing the highest 
possible auspices for a revival of Taoism (for by Thao's time the Heavenly Master cult had 
fallen apart in South China). Once Thao had seen to the elaborate details of collecting, codifying, 
annotating, and publishing the Annunciations of the Immortals, and had thought through 
the problem of administrative organisation, the community was soon assenibled, and 

a See pt. 3, p. 76. 
b Yang was always the intermediary, for only he was granted waking visions; anypne could dream 

of the immortals, of course, so dreams were given much less significance. 'The sequence of annun
ciations concerning Hsu's appointment is recorded in Chen Kao, chs. 1-4. 

C See above, pt. 3. p. 12 I and, for Hsu Mi's alchemical activities, pt. 2, p. HO. 

d Priv. comm., 4 August 1970, to one of us (N.S.), edited with permission to take into account a 
later discussion on this point with M. Strickmann and K. M. Schipper. 

e See above, Vol. 2, pp. 155-7. We are even less inclined now than when that was written to speak 
of Taoist' monasticism·. 

r For documentation see Chen Kao, chs. 19"'20. 
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ceremonial was adopted and elaborated. Ceremonial, despite the ideological emphasis on 
revelation and visionary experience, must always have been the chief preoccupation of the 
majority at Hua-Yang Abbey. These Taoists busied themselves with ceremonies in support 
of the health of both Ruler and State, with the discovery of auspices, and not least with the 
concoction of a timely elixir. The sound fiscal basis of the enterprise enabled it to pass un
scathed through the disestablishment of Taoist organisations in + 504 (this very year in fact 
marks the inception of Thao's alchemical operations), and in time to take hold upon the 
intellects (and purse-strings) of the Thang. 

Thao apparently first learned of the Mao Shan writings through a few fragments in 
the possession of his teacher, Sun Yu-Yiieh.! Sun had in turn been the disciple of Lu 
Hsiu-Ching,1. who had journeyed through the haunts of Taoism to be initiated into, 
collect, and catalogue (by + 471) the major scriptures of the rival Ling-Pao3 tradition,a 
picking up along the way some documents which emanated from Yang Hsi.b Since 
Lu was neither particularly concerned nor overly fastidious about the authenticity of 
the latter, most were probably poor copies or forgeries; many fakes had already been 
produced within the select circles which knew of the Mao Shan revelations.c In 
Thao's subsequent search, first among relatives of the Hsiis and then on a long voyage 
to the southeast, his acknowledged model was Ku Huan4 (d. +485), a contemporary 
of Lu's. Ku had devoted much energy to seeking out (in a more limited way than Thao) 
the scriptural remains of Mt. Mao, and first applied a knowledge of Yang Hsi's 
calligraphy and that of the Hsiis to what he recognised as the essential task of separating 
authentic from doubtful documents. d 

Thao Hung-Ching eventually discovered, and proceeded to edit and annotate, 
a remarkably intimate day-to-day record of his predecessors, including letters which 
had passed between them and journals of visitations by one or another immortal, often 
for no more exalted purpose than to offer medical advice or to negotiate some minor 
celestial-bureaucratic detail. In this record Thao found much of alchemical interest, 
which is duly preserved in his Chen Kao5 (Declarations of the Perfected (or Realised) 

a Cf. Kaltenmark (4). 
b In +471 Lu presented his 'Tripartite Catalogue of Scriptures' to Emperor Ming of the Liu Sung 

dynasty. According to a rather hostile later Buddhist source, Lu claimed that there existed a total of 
1228 rolls, of which 1090 were circulating in the world and 138 were still in the Celestial Palace of the 
immortals. This number comprised 'prescriptions' (yao jang6), which in early Taoist circles meant 
chiefly instructions for preparing substances which conferred immortality. See Fa Yuan Chu Lin7 

(+668), ch. 69, p. Sb; and on the subject of 'medicines', Schipper (I), p. 13. The organisation of Lu's 
catalogue was based on the Three Vehicles of the Buddist Tripitaka, and its application to Taoism goes 
back to a division of the celestial scriptures revealed to Yang Hsi in +364; see Shang-Chhing Thai
Shang Pa Su Chen ChingS (Realisation Canon of the Eightfold Simplicity; a Shang-Chhing Thai
Shang Scripture), TT423, pp. 4a-sb. Citations in Chen Kao, ch. 19-20, carry the designation san phin 
mu9 or san chenlO phin mu. The tripartite division was still reflected in the last great version of the 
Patrology, the Chhtg-Thung Tao Tsang ll of + 1444 or + 1447 (cf. pt. 3, pp. 116-17). See Holmes Welch 
(3), pp. 129-131; Chhen Kuo-Fu (1), vol. I, pp. 38-46 and 106-107; and, on Lu Hsiu-Ching himself, 
Obuchi Ninji (1), pp. 259-276. 

C See Chen Kao, chs. 19-20. These forgeries and their detection will be discussed in a major study 
of the formation of the Mao Shan corpus now under way by Michel Strickmann. 

d Cf. Chen Kao, ch. 19, p. la. 
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Immortals), or in the now fragmentary Teng Chen Yin Chueh 1 (Confidential Instruc
tions for the Ascent to Immortality).a 

The three progenitors of the Mao Shan cult had shared with other sects of their 
time a belief in an imminent apocalypse which Thao calculated would fall in + 507. 
to be followed in + 512 by the descent of the Sage to gather up the elect, the only 
survivors. b Yang Hsi had been well supplied with graphic and elegantly phrased 
details of the catastrophes by Wei Hua-Tshun's colleague the Lady of the Circumpolar 
Zone (Tzu Wei Fu-jen2), and had been assured by her that among the singular 
methods and supreme arts which would be practised in those latter days was alchemy: 

Some will cyclically transform in their furnaces the darksome semen (yu chingl ) of cinnabar, 
or refine by the powder method the purple ichor of gold and jade. The Lang-kan elixir will 
flow and flower in thick billows; the Eight Gems (pa chhiung4 ) will soar in cloudlike radiance. C 

The Crimson Fluid will eddy and ripple as the Dragon Foetus (lung thaiS) cries out from its 
secret place. Tiger-Spittle and Phoenix-Brain, Cloud Lang-kan and Jade Frost, Lunar 
Liquor of the Supreme Pole (Thai Chi yueh li6) and Divine Steel of the Three Rings (san 
huan ling kang7)- if a spatulaful of (one of these) is presented to them, their spiritual 
feathers will spread forth like pinions. Then will they (be able to) peruse the pattern figured 
on the Vault of Space, and glow forth in the Chamber of Primal Commencement .... d 

Among the scriptures taken down by Yang Hsi, Thao had also found actual 
instructions for alchemical preparations. Two of these formulae still exist in their 
entirety. One, called Thai-Shang Pa-Ching Ssu-Jui Tzu-Chiang (Wu-Chu) Chiang
Sheng Shen Tan Shang Ching8 (Exalted Manual of the Eight-Radiances Four-Stamens 
Purple-Fluid Crimson Incarnation Numinous Elixir, a Thai-Shang Scripture), is 
preserved in the Shang-Chhing Thai-Shang Ti Chiin Chiu Chen Chung Ching" (Nine
fold Realised Median Canon of the Imperial Lord, a Shang-Chhing Thai-Shang 
Scripture);e a work otherwise devoted to techniques for encountering various deities 

• There is anew critical edition of the Chen Kao by Ishii Masako (1), who has also reported favourably 
on its general authenticity (2,3). Although no substantial portion of this has been translated, Schippel' 
(I) provides a complete rendering of the Han Wu Ti Nei Chuan IO (Intimate Biography of Emperor Wu 
of the Han, TT289), which, as he has demonstrated, is a product of the Mao Shan ambiance. Two thin 
slices of historical and legendary material about the real Martial Emperor have merely been placed 
outside a filling of three typical revelations originally quite unconnected with him. 

Both the Clum Kao (TTlo04) and the TCllg Chen Yin Chiieh (TT4IS) were probably completed about 
+499, according to Strickmann (3), but the former was intended to arouse the interest of the Emperor, 
and the latter (part of which is now preserved only in TPYL) was meant for cultic use. 

b Chen Kao, ch. 13. pp. Sb. 9a. The basic Mao Shan doctrine on the coming of this messiah is found 
in Shang-Chhing Hou SMllg Tao Chiin Lieh Chi" (TT439). 

C On the Lang-Kan gem and elixir see below, pp. 217, 268, and elsewhere. pt. 2, p. 296. 
d Chen Kao, ch. 6, p. 2b, tr. Strickmann (2), mod. auet. Any such translation must still be vcry 

provisional. 
e TTr357, ch. 2, pp. Sb-I8a. where it is explicitly continuous with the more uncompromisingly 

magical portion (see p. 17a). It is also reprinted separately, without the ascription, in YCCC, ch. 68, 
pp. I a-9b, under the slightly different, and probably more correct, title: Thai-Shang Pa-Ching Ssu-Jui 
Tzu·Chiang Wu-Chlt" Chiang-Sheng ll Shen Tan Fang (Eight-Radiances Four-Stamens Purple-Fluid 
Five-Peal Incarnate Numinous Elixir, a Thai-Shang Scripture). 

Thao could not be sure that this treatise was part of the original Yang-Hsu corpus, since his copy was 
not in Yang's handwriting, and thus might have been one of the many forgeries then circulating (see 
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in meditation-making them appear from within one's body, from the sun and 
moon, and from inside unusually coloured clouds that conceal the immortals as they 
travel through the sky. The elixir recipe itself, for all its twenty-four ingredients and 
104 days of heating, is clearly phrased in the language of the laboratory, and could be 
carried out in one today. The ingredients are given elaborate cover-names, but all are 
defined in notes recording oral instructions (khou chii.eh J) ascribed to the first Patriarch 
of Taoism, Chang Tao-Ling ( + 2nd century): e.g. Crimson Tumulus Vermilion Boy 
(chiang ling chu erhl=cinnabar, HgS), Elixir Mountain Solar Animus (tan shan jih 
hun3 = realgar, A~S2)' Arcane Belvedere Lunar Radiance (hsiian thai yii.eh hua4 

= orpiment, AS2S3). The formula is not dissimilar on the whole to later alchemical 
recipes in terminology and technique. 

The second is atypical in its adaptation of vegetable processes; it falls between con
ventional alchemy and the art of growing the marvellous chih plants (ling chihS), the 
most famous of which is the 'magic mushroom'.a This is the Tung-Chen Ling Shu 
Tzu- Wen Lang-Kan Hua Tan Shang Ching (Divinely Written Exalted Manual in 
Purple Script on the Lang-Kan (Gem) Radiant Elixir; a Tung-Chen Scripture), 
originally part of a Tung-Chen Thai- Wei Ling Shu Tzu- Wen Shang Ching6 (Divinely 
Written Exalted Canon in Purple Script; a Tung-Chen Thai-Wei Scripture).b 
A fourteen-ingredient elixir is treated in a precisely phased fire for three protracted 
periods,c after which an elixir appears inside a 'bud' of seminal essence (ching7 ). 

Planted in an irrigated field, after three years the elixir seed develops into a tree with 
ring-shaped fruit, one of the names of which is Supreme-Pole Arcane Chih (thai chi 
yin chih8). The fruit when planted yields a new plant resembling the calabash, with a 
peach-like fruit called the Phoenix-Brain Chih (feng nao chih9). When this inter
mediate is raised to higher degrees of perfection through two further replantings, the 
adept harvests a fruit resembling the jujube which, when eaten, brings about assump
tion into the heavens. We can appreciate that this extravagantly impractical recipe is 
an attempt to assimilate into alchemy legends like that of the lang-kan lO gems which 
since the Chou and Han had been said to grow on trees in the paradise of Khun-Iun, 11 

where also were found the peaches of immortality.d 

Chen Kao, ch. 10, p. sa). We are somewhat less reluctant to accept it, because in a number of passages 
parallel to the text of Tung-Chen Ling Shu Tzu-Wen Lang-Kan Hua Tan Shang Ching (see below), which 
Thao verified as in Yang's calligraphy, the later version is almost certainly derivative. Cf., for instance, 
YCCC, ch. 68, pp. 4a-sb, with TT2S2, pp. 3b-sa. 

a See pt. 2, pp. 121 ff. 
b But now found separately under the title Thai-Wei Ling Shu Tzu-Wen Lang-Kan Hua Tan Shen 

Chen Shang Chingl2 (Divinely Written Exalted Spiritual Realisation Manual in Purple Script on the 
Lang-Kan Gem Radiant Elixir; a Thai-Wei Scripture), TT2S2. Since this text is no longer incorporated 
in a Mao Shan scripture the history of which can be traced, its authenticity is not beyond question. The 
old collection, Tung-Chen Thai-Wei Ling Shu Tzu- Wen Shang Ching, is not in the Tao Tsang now, and 
must be lost. C See below, pp. 266 ff. 

d Schafer (13), p. 246. The Lang-kan Elixir and its transformations are described in the extant 
Purple-Script treatise Huang-Thien Shang-Chhing Chin Chhileh Ti Chiln Ling Shu Tzu-Wen Shang 
Ching,l3 TT634; see also Chen Kao, ch. 5, p. 3b. 
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As we shall shortly see, Thao must also have had access to other writings on Illchemy, 
including the Huang Ti Chiu Ting Shen Tan Chingl (The Yellow Emperor's Canon of 
the Nine-Vessel Spiritual Elixir),a which Ko Hung claimed had been made public by 
Tso Tzhu,2 an early denizen of Mt. Mao at the end of the Hanb• If this is indeed the 
book which has been passed down in the Taoist Patrologies with a large bulk of 
expository material added, it is probably the oldest extant Chinese work devoted to 
the operational side of alchemy, paralleling the more ambiguous Tshan Thung Chhi. c 

Then came a day in + 504 when dreams of favourable auspices for an elixir were 
granted simultaneously to Emperor Wu of the new Liang dynasty and to Thao, and 
the question of choosing one method from among many became pressing. We do not 
have to depend upon hagiographic writings for the outcome of Thao's deliberations, 
which led to his settling upon the Ninefold Cyclically Transformed Numinous Elixir 
(chiu chuan shen tan3), because a surviving fragment of the Ting Chen Yin ChUeh 
records his own words. He commences with a line of transmission from the Supreme~ 
Pole Perfected (or Realised) Immortal (Thai chi chen jen4)d through intermediaries to 
Mao Ying, who he says was taught the formula in - 98, and passed it on to his brothers. 
It was the elder of these two, Mao Ku,e who revealed it to Yang Hsi, and bid him 
show it to the Hsiis. Thao found it among the literary remains of his predecessors. He 
goes on to remark: 

Thus all those who studied the Tao in the Han and Chin periods talked about mixing' and 
taking Potable Gold (chin is), and ascending to become an immortal, but they did not mention 
the Nine-cycle (Elixir). Thus this formula of the Realised Immortals, from the time it was 
first taught here below, has never been carried out. f 

a Huang Ti Chiu Ting Shen Tan Ching Chileh,6 TT878. Ch. I is evidently the original canon, for the 
other nineteen chapters of this version explain and amplify it, and thus would be the chileh (explanations 
meant to be orally transmitted). Although no positive evidence has been adduced for this early date, 
the canon corresponds to quotations in PPT/NP, and thus may possibly be what it claims to he, an 
example of the early Thai-Chhing' tradition into which Ko Hung had been initiated, The added 
chapters cannot be assigned a single date of composition, for they cite very divergent opinions (e.g 
ch. I I, Sb and loa) and lump together heterogeneous material; in fact some recipes are said explicitly 
not to be worth using (ch. IS, p. 4b; ch. 16, p. 11 a). A date of compilation in the early Sung is indicated 
by the statement that (horse-tooth alum (ma chhih fanS) comes these days from Mao~hou,9 which is 
within the administrative control ofI-chou '0' or modern Chhengtu 11 (ch. 16, p. 4b). This was true through 
the Sung, but the name I-chou was used only during the periods c. + 620 to + 627, + 977 to + 988, and 
+ 994 to + 1001, according to the Szechuan gazetteer Chhung-Hfiu Ssu-Chluian Thung Chihu (revision of 
+ 1730), ch. 2, pp. 6a, z8a and ch. 5, 41 a and 4Sb. The late Thang and most of the Sung are also 
ruled out by tht. assertion 'Now a Sage reigns, the known world (huan yii l3 ) is united, and the Nine 
Provinces (or the Empire) are free of trouble' (ch. 14, p. 20). 

Chhen Kuo-Fu, after an extended comparison of this work with the two Mao Shan scriptures just 
cited, finds a general affinity but no evidence of mutual borrowing, (1), vol. 2, pp. 378-383. 

b PPTINP, ch. 4, p. 2a; tr. Ware (5), pp. 69-'70. C See pt. 3, pp. sott. 
a The best known holder of this title was Tso Tzhu, l4 but he comes too late. 
e Mao Ku, who had been given the post of Certifier of Immortality Registers (ling 111 15 , 16) in the 

celestial bureaucracy, was responsible for revealing the mystical biography of his elder brother, the 
'Biography of Director of Destinies Mao' (Mao Ssu-ming Chuan 17) to Yang Hsi. Stricltmann (z) finds 
indications that this scripture was the source of Thao's formula (see Chen Kao, ch. s. p. 4a). 

r TPYL, ch. 67J, pp. ra, b, tr. auct. 
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Lines of transmission of this sort tend to weary sinologists, and historians of science 
all the more, but Strickmann (2) has had the perspicacity to see Thao's point, and to 
link it with the statement in a biographical account by Thao's disciple Phan Yuan
Wen l that this was the elixir Thao decided to make. For Thao's ratiQnale was this 
genealogy. What swayed him was that the method had descended through a series of 
celestial divinities to Yang Hsi, Hsii Mi, and Hsii Hui, in the very hand of one of 
whom Thao's copy was written. No one else had ever known of it, and the Recluse of 
Hua-yang would be the first mortal to prepare it. 

After some notes on the ritual for the formal transmission of the canon, Thao cites 
a few details which clearly signify that the Medicine was indeed chemical and not 
physiological or mental in nature: 

One who wants to mix the Nine-cycle (Elixir) first makes a Spirit Pot (shen luz), using 
a clay vessel from Jung-yang3 (Honan), Chhang-sha4 (Hunan). or Yii-chang5 (Chiangsi)
what is called a 'tile pot '. In antiquity the Yellow Emperor heated the Nine-Cauldron Elixir 
(chiu ting6) at Mt. Ching,7 and the Thai-Chhing Chung Ching8 (Thai-Chhing Median Canon) 
also has a Nine-Cauldron Elixir method; thus from his time onwards elixir aludels have been 
called 'ritual cauldrons' (ting9).a One uses chafffor the fire to heat them. The building for 
the furnace (i.e. the laboratory, tsao wu lO ) is constructed in an inaccessible place next to a 
stream on one of the Great Mountains. It must be forty feet long and twenty feet wide, with 
three openings towards the south, east, and west. First observe the purification rites (chai 
chiehll ) for a hundred days, and then plaster the vessel with lute to make the Spirit Pot .... 
Take equal parts of these six substances: left-oriented oyster-shell from Tung-hai (Chiangsu), 
kaolin from Wu commandery (Chiangsu), mica powder, earth turned up by earthworms, talc, 
and alum.b 

This mixture is of course the famous six-one lute (liu i niI2), which is specified in 
almost every elixir formula, with minor variations in ingredients, for coating reaction 
vessels and sealing the junctions between vessels l1nd covers. c 

Thao had a space cleared for a laboratory on the other side of the ridge from Hua
yang Abbey, even diverting a stream through a hole bored in the rock to provide the 
eastward-flowing current needed by every alchemist.d But there we may leave him, 
for his repeated failures from + 505 on, and even his rather dubiously documented 
success in c. + 528, are irrelevant here. 

There should be no need for further proof that the history of Chinese alchemical 
ideas will not fall into proper perspective until much more is known of the social 
connections of esoteric Taoism. Thao Hung-Ching merely stands at an obvious nodal 
point. His predecessors had adapted and combined many of the individual medita-

a It was after these nine ritual cauldrons that the 'Yellow Emperor's Canon of the Nine-Vessel 
Spiritual Elixir' (Huang Ti Chiu Ting Shen Tan Chingll) was named. This sentence is apparently an 
explanatory note by Thao Hung-Ching which became incorporated in the text. 

b TPYL, ch. 671, pp. Ib,2a, tr. auct. 
e See pp. 19ff., 35-6, 112, 163 above; and Sivin (I), pp. 160-8. 
d Cf. PPTINP, ch. 4, P.14a; tr. Ware (5), p. 90. 
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tiona1 and mediumistic practices of their time. Then on the content of their revelations, 
seen in the light of other traditions which he knew, and which he incorporated, Thao 
founded a well-patronised and enduring community dedicated to pursuing every 
conceivable means of co-opting individuals (especially those of the more genteel 
classes) into the Unseen World, and performing other conventional religious services 
on their behalf. Alchemy was a charter member of the Mao Shan synthesis. But 
medicine and astronomy too were gradually included in the Patroiogies,a for the 
compilation of which the Mao Shan school was largely responsible.b Kristofer 
Schipper has called this patrician group the' middlebrow wing of Taoism', for its 
concerns had not a great deal to do either with the ontological paradoxes of Lao Tzu 
and Chuang Tzu on the one hand, or what would later become the everyday pastoral 
responsibilities of the village priest on the other. Their intellectual omnivorousncss 
was prefigured only by that of Ko Hung. Their synthesis of magic, religion, and science, 
doubtless too promiscuous for the taste of most modern readers when seen as a whole, 
was perfectly suited to that of countless Chinese enthusiasts for a millennium. The 
cult gradually spread to Mt. Lo-fou l near Canton, and other great Taoist centres. 
Finally a succession of Mao Shan patriarchs like the hereditary Celestial Masters 
(thien shihl) of the priestly Cheng V tradition controlled many or most of the Taoist 
abbeys in China until they were taken Over by the ChhUan-chen 4 sect in the thir
teenth century under Mongol policy. C 

(2) THE SPECTRUM OF ALCHEMY 

Anyone who tries to sort out the relations between theory and practice has to begin by 
acknowledging that every possible variation in both their proportion and the quality 
of their connection can be found in one or another of the documents. Some alchemical 
writings consist only of instructions for laboratory operations, with no attempt to 
provide a theoretical rationale. Others are nothing but rationale, and the actual 
process is recapitulated only as the conceptual discussion requires. It will be con
venient for heuristic reasons to consider these extremes as the ends of a spectrum, with 
most of the extant literature falling somewhere in between. This is not a wholly 
arbitrary overview, for writings near either end of the spectrum tend to have certain 
characteristics in common. In general the highly theoretical material reflects an 
attempt to construct a laboratory model of the larger cycles of change which take place 
in Nature, using two ingredients, or sometimes two main ingredients, which corre
spond to Yin and Yang. This tendency might be called scientific in the classical sense 
of the word, since alchemical speculation was concerned primarily with contemplating 
natural process rather than with manufacturing some product. At the other enreme, 
where the connections with both medicine and the thaumaturgical tendencies of 
Taoism are more obvious, we find an often purely practical concern with the manu-

• See pt. 3, pp. 1I3ff. 
b Holmes Welch (3), pp. lZ9-130. 
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facture and employment of elixirs of immortality, agents of transmutation, and other 
substances-even (to reinforce the parallel with Hellenistic aurifaction and aurifiction) 
artificial pearls; jade, and so on. Authors of this sort were willing to countenance any 
possible means, any available formula, self-contradictory or impractical features not
withstanding. This latter tendency might be called technological, in the sense that 
the product was all-important, and we shall see that reflections of the artisan's ability 
to control Nature, uncommon elsewhere in Chinese thought, furnish an important 
part of its ideology. We shall also use the word 'pragmatic' for writings at this end of 
the spectrum and the approach that they imply, but it refers simply to their valuing of 
ends over means, and not at all necessarily to a command of laboratory practice. Nor 
does this term necessarily imply unconcern with the Unseen World, or for the rituals, 
spells, and taboos by which one paid one's respects to it. 

Before going further, a caution is in order about the danger of finding in this idea of a 
spectrum of alchemy a real inherent structure rather than a taxonomic convenience
or, worse still, thinking of it as a 'model'. As for the genetic relations between the 
two extremes and the middle, at this point we can offer no more than a few scattered 
clues, which only a great deal of thoughtful and critical study in the future can make 
coherent. We do not know which tendency developed from which, and out of what 
necessities. The oldest extant alchemical books include both highly pragmatic and 
highly theoretical treatises, but they represent too tiny and accidental a remnant to 
encourage the conclusion that a synthesis of the two approaches came only later. There 
is certainly no reason to suppose that they represent different schools of-alchemy. The 
reader interested in any aspect of esoteric thought in ancient China can hope for no 
better advice than that of Rolf Stein: 'I prefer to believe, not in borrowings between 
schools, but in a common ground, an underlying structure, which can manifest itself 
variously in different milieus or movements but which the majority of thinkers hold in 
common.'a 

(3) THE ROLE OF TIME 

In order to form a clear idea of what the theoretically oriented alchemists were doing, 
one must keep in mind the very special importance of time in Chinese natural philo
sophy, for it was all the more crucial in alchemy. In the brief review which follows we 
shall stress the dynamic and temporal aspects of concepts such as the Tao and the Five 
Elements, which are not considered in those lights by modern students of Chinese 
philosophy as often as they should be.b 

Scientific thought began, in China as elsewhere, when men tried to comprehend 
how it is that although individual things are constantly changing, always coming to be 
and perishing, Nature as a whole not only endures but remains conformable to itself. 
In the West the earliest attempts to identify the underlying and unchanging reality 
tended to be concerned primarily with some basic material substrate out of which the 

a Stein (5), p. 40, eng. auct. 
b A more recent version of this material has appeared in Sivin (14). 
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things around us are formed.a In this way one could think of all phenomenal things, 
for instance, as being composed of air (or rather pneuma, 1rJJ(£vfLa) in some state of 
condensation or rarefaction. Thus a tree growing out of a seed is not matter being 
created out of nothing, but only air, which has existed an the time, gradually taking on 
a new physical form. In China theories roughly of this sort, explaining material things 
as composed of chhi in one state or another, were also sketched out in the first great 
period of natural philosophy, though they did not play a central role in physical 
speculation.b But the earliest, and in the long run the most influential, kinds of 
scientific explanation, those so basic that they truly pervaded the ancient Chinese 
world-view, were in terms of time.c They made sense of the momentary event by 
fitting it into the cyclical rhythms of natural process, for the life-cycle of an individual 
organism-birth, growth, maturity, decay, and death-had essentially the same con
figuration as those more general cycles which went on eternally and in regular order, 
one fitting inside the other: the cycle of day and night which regulated the changes of 
light and darkness, the cycle of the year which regulated heat and cold and the farmer's 
growing seasons, and the greater astronomical cycles.d 

All these cycles nested. Early Chinese cosmography, as described in the Treatises 
on Harmonics and Calendrical Astronomy (lu li chih l ) of the dynastic histories, built 
up its mathematical model of the cosmos in terms of time rather than (as was more the 
case in the European tradition) of geometric space. The cycles of the day, the month, 
and the year were fitted together to form larger periods-in early astronomy, the Rule 
Cycle (chang2 ) of nineteen years, equalling 235 lunations, or the Obscuration Cycle 
(pu 3) of seventy-six years.e These were defined to begin and end with the winter 
solstice (for the month which contained the solstice was taken by astronomers as the 
'first month' for computational purposes), and the new moon (the beginning of the 
month) falling at midnight (the beginning of the day) of the same day. A larger cycle 
was needed to make them fall on a day of the same sexagenary designation (in terms of 
the cyclical characters, kan chih4).f These four cycles-day, month, sixty days, and 
year-were only part of a much larger system which also included eclipse and planetary 
cycles, in fact all cycles which were known to be periodic. The period which included 
them all, the Great Year (Grand Polarity Superior Epoch, thai chi shang yuan5)g which 
began and ended time with a universal conjunction of sun, moon, and planets, was 
calculated in the Triple Concordance system (San Thung Li6) of Wang Mang's time 
(c. - 5) to be 23,639,°4° years long. A century later, in the Quarter Day system (Ssu 
Fen Li7), based on somewhat more precise values for individual periodic phenomena, 

a This idea has been developed to some depth in de Santillana (2). See also Vol. 2, p. 245 and Vo!. 4. 
pt. I, pp. 3 ff., 13-14. 

b See above, Vol. 2, pp. 6,40-1, 42ff., 371-374. The fundamental role of the chhi concept in early 
medicine is analysed in Porkert (1), on which see also the critique of Needham & Lu Gwej.Djen (9). 

C Cf. Granet (S), pp. 86-114; Needham (55, 56); Sivin (8); van der Sprenkel (r). 
d See Vol. 3, pp. 390ft 
e See above, Vol. 3, pp. 406-407 and, for a fuller treatment, Sivin (9). 
f See Vol. 3, pp. 396ff. g See Vol. 3, p. 408. 
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the Great Year was of such stupendous length that it was not even calculated 
Practically speaking, the length of the overall cycle was so great simply because more 
precise fractions tend to have larger common denominators. But to work out the exact 
value of the Great Year cycle would in any case have been irrelevant philosophically. 
What mattered was the demonstration that the unending time through which the 
natural world remained constant (or changed gradually, according to one's theory)a 
was the sum of finite processes which were known to regulate individual cycles of 
growth and decay, birth and death. The life rhythms of a swarm of mayflies meshed 
because they occupied a certain brief phase in the round of the seasons, just as the 
events of a certain autumn made sense in terms of its relation to astronomical periods. 

In order to make the Tao of a particular thing intelligible, its life-cycle needed 
to be located with respect to the greater periods. The different parts of a cycle could 
be analysed in terms of a number of concepts, for instance the Yin and Yang, which 
were the passive and active phases through which any natural cycle must pass. Another 
variable was the so-called Five Elements (wu hsing', for which 'Five Phases 'b would 
be both a more accurate and a more literal translation). We have seen earlier that these 
were not material elements in the modern sense, but a finer division of the cycle into 
five qualitatively and functionally distinct parts. c The 'element' Fire, for instance, 
represented the phase in which activity was at its highest, and thus soon would have to 
begin declining; in the cycle of the year summer was the time of Fire. The trigrams 
and hexagrams of the 'Book of Changes' were the third set of concepts which could be 
applied similarly to analyse change in terms of constant cycles. d These concepts belong 
of course to the most general level of early Chinese physical theory; the various fieIds 
of Chinese science, such as medicine, geomancy or alchemy, simply applied them to 
different classes of phenomena. 

(i) The organic development of minerals and metals 

What was true of the mayfly was true also of the mineral, for its process of growth was 
time-bound too. Like thinkers in other great ancient civilisations, the Chinese 
alchemists believed that Nature was an organism and everything had a life-cycle; 
therefore minerals and metals also grew inside the earth, slowly developing along a, 
scale of perfection over immense stretches of time.e This process differed from other 

a Linear theories of time in China have been studied in Needham (55, 56); cf. also Vol. 7. 
b Or' Five Phasers', which captures the force of the original a bit better even though it does not lie 

as well on the tongue. Some thoughts on this difficult problem of translation have been offered by 
Needham & Lu Gwei-Djen (9). 

C See Vol. 2, pp. 243ff. d See Vol. 2, pp. 304 ff. 
e This point as well as many others essential to the argument which follows were first established as 

generally valid by Mircea Eliade (4,5,8); see also Welch (3), pp. 114-117, in which the summary of 
Sivin (2) is however inaccurate. Although Eliade was limited on the Chinese side by the paucity and 
greatly varying quality of translated documents and monographic studies available, the fundamental 
good sense of many of his working hypotheses will be obvious to anyone familiar with the whole 
literature. One exception is his opinion that the alchemists 'were "experimenters", not abstract 
thinkers or erudite scholastics' (8), p. 77. One can easily find examples of all three, sometimes united in 
a single person. 
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kinds of growth in two respects which taken together provided the basic rationale of 
alchemy. First, if and only if this sequence of maturation stages continued to its end, 
the product, usually gold, would be invulnerable to further transformation. Since gold 
is not subject to decay and death, the process is not cyclical. To a man whose world
view makes cycles of change the norm, the linear perfection of gold will more or less 
inevitably come to signify the redemption of man. Secondly, unlike vegetable and 
animal growth-cycles, the mineral cycle can be not only interrupted (or, as many 
peoples think of it, aborted) by the miner but also speeded up by the smelter, hence, 
following his lead, by the alchemist. These ideas, in the specific form they took in the 
Chinese elixir tradition, merit close examination (cf. Fig. 1516). 

The notion of the organic development of minerals and its proto-scientific explana
tion in terms of chhi exhalations have already been described in connection with 
mineralogy, and Greek parallels have been pointed out.a Here it will onty be necessary 
to adduce a few relevant documents from the alchemical literature. We may begin, 
however, by reviewing the appearance of this idea at the beginning of systematic 
thought about Nature in China. The princely alchemist Liu An's! Huai Nan Tzu,z 
one of the oldest cosmological treatises (c. - I25), follows its primitive scheme of 
biological evolution with a theory of development in the mineral world; and like the 
speculations of the early pre-Socratics, it lies barely this side of the line which separates 
proto-science from myth. Here we partially retransIate, rendering rather more 
literally than in Sect. 25 ( b) : 

The chhi of balanced Earthb copulates (yii 3) with Dusty Heaven. After 500 years the 
Dusty Heaven gives birth to (the yellow mineral) chiieh 4,5 which after 500 years gives birth 
to yellow mercury,C which after 500 years again gives birth to the yellow metal (gold). The 
yellow metal in 1000 years gives birth to the yellow dragon. The yellow dragon, entering {the 
earth) and going into hibernation (or pupation) engenders the Yellow Springs.d When the 
dust from the Yellow Springs ascends to become the yellow cloud, (its) Yin and (the supernal) 
Yang beat upon one another, produce peals of thunder, repel each other and fly out as 
lightning. That which was above flows downward. The running streams flow together and 
unite in the Yellow Sea. e 

a See Vo!. 3, pp. 636ff. 
b In alchemical theory cheng chhi6 means' balanced chhi', i.e. balanced with respect to Yin and Yang; 

in opposition to 'phien chhi', 7 'unbalanced chhi', which occurs in the corresponding position in the next 
paragraph of this passage. The Han commentary of Kao Yu8 refers the balanced Earth-element to the 
Central Land (chung thu9), which earlier in the chapter is identified with Chi-chou,to one of the nine 
archaic provinces of China, corresponding to modem Hopei, Shansi, Honan north of the Yellow River, 
and Liaoning west of the Liao river. Balances and imbalances of Yin and Yang in the Five Elements 
recall the translated passage and the tabulation on pp. 156-7 above. 

C We follow Wang Nien-Sun!l in deleting eight characters in this sentence which are redundant and 
violate parallels with the later paragraphs. 

d This term signified, we know, something corresponding to She'ol or Hades, as well as the Plutonic 
regions in general, from Chou times onwards (Vol. 5, pt. 2, pp. 84-5). 

e Ch. 4. pp. I2aff. tr. BUCt. adjuv. Erkes (1), pp. 79, Bo. Cf. above, Vol. 3, pp. 640-1. It is interesting 
that in this passage gold is not yet thought of as the terminal Or immortal avatar in an age-long matura
tion, the sign and warranty of redemption or salvation. John Major of Dartmouth College has written 
a monograph on the ideas expressed in this chapter of the Hum Nrm Tzu book 
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This passage and the four which follow, all worded much like it, may be reduced to 
a general scheme (Table 117). 

Y years Y years Y years 1000 years 
The chhi of X Earth ~ Z mineral ~ Z quicksilver ~ Z metal---+ Z 

Yyears 
dragon ~ Z springs, where X is an attribute, Ya number of years, a and Z a colour. 

Table 117 

Paragraph X Y/lOO Z Mineral Metal Element 

I balanced 5 yellow realgar (or 
yellow jade?) 

gold Earth 

2 unbalanced 8 caerulean malachite lead Wood 
(blue-green) 

3 vigorous 7 scarlet cinnabar copper Fire 
4 weak 9 white arsenolite silver Metal 
5 passive 6 black slate (or Iron Water 

grindstone ?) 

In this schema the deductive categories of the Five Elements have largely taken 
over the function of providing coherence, though the sequence of images still owes 
something to the looser and less logical association of mythology. The basic structure 
is familiar enough, for it depends on the normal number, colour, and metallic corre
spondences of the Five Elements, taken in a special sequence related to the Mutual 
Production order which characterises organic processes.b The mineral correlates of ' 
Earth and Water are archaic and no longer certainly identifiable, though there is no 
doubt that they were chosen because of their colour. By the time of Ko Hung the 
alchemical Five Minerals (wu shihZ) had become stabilised as (in the same order) 
realgar, laminar malachite, cinnabar, kalinite (potassium alum) or arsenolite, and 
magnetite. c 

(ii) Planetary correspondences, the First Law of Chinese Physics, 
and inductive causation 

Although the planets did not play the paramount role in Chinese alchemy that they 
did in the West,d the correspondence of the Five Planets (wu hsing3) to the Five 
Elements naturally gave rise to schematic concordances which did not differ in spirit 

a These were of course chosen with numerological considerations in mind, depending on the 
normal Five-Element associations, etc. Caerulean, blue-green in the Table, translates chhing.1 

b See Vol. 2, pp. 254ft". The order E-W-F-M-w has been called by Major (I) the' Smelting Order'. 
C Cf. pt. 3, pp. 86, 96. PPTINP, ch. 4. p. 9b, gives kalinite (crude alum,jan shih4), but as the editor 

remarks, arsenolite (yii shihS) appears instead in ch. 988 of TPYL. This is a familiar confusion, since the 
characters fan6 and ya' so much resemble each other. Nevertheless, the best available edition of TP YL, 
the Sung version reproduced in 1960, reads fan shih4 at this point (ch. 988, p. 3 a). True, that does not 
settle the question, for the same text from PPTINP is also quoted earlier (ch. 985, p. 2b), and there it 
reads yfl shih.s Both of these compounds were too important in later alchemy to allow of 'an a priori 
solution. 

cl See Vol. 2, pp. 351 ft". 

'W .~~ 3~£ 4S~ sSE 68 '. 
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X. 
Fire 

(Pi't 
Les&ef, or 

Wood Declining, *- Yang 

Balance Eanh 

-nt 
Lesser, or 

Immature, Yin 
Arsenolite (white) 
Autumn, Venus 

Realgar (yeJlow) 
Saturn 

Wa",. 

Metal 

l' 

Fig. 1515. The Five Elements and the Yin and Yang as phases of a cyclical process. Cf. Fig. 277 on 
p. 9 of Vol. 4, pt. I above. 

from those just discussed, since their function was the same. An important collection 
of elixir recipes which reached final form in the middle of the eighth century ascribes 
to the author of the Huai Nan Tzu book a method for making Five-Mineral Elixir 
(wu shih tan!), of which it says in a prefatory note:a 

The Five Minerals (wu shih2) are the seminal essences of the Five Planets. Cinnabar is the 
essence of the mature Yang (thai yang3), Mars. Magnetite is the essence of the mature Yia, 
Mercury. Malachite is the essence of the young Yang (shao yang4), Jupiter. Realgar is the 
essence of Divine Earth (hou thuS), Saturn. Arsenolite is the essence of the young Yin, Venus. 
A medicine made from the essences of the Five Planets can give a man perpetual life. exempt 
from death for ever. 

The five substances in this set of correspondences are the classical series, not those 
of Liu An. The' mature • Yin or Yang is what we should eaU its maximum .state. Having 
thus reached its height, its decline is about to begin, accompanied by reversion to its 
opposite (wu chi pi fan6). This is in accordance with what has been termed the First 
Law of traditional Chinese Physics (and Chemistry), namely that' any maximum &tate 
of a variable is inherently unstable' • and the process of going over to its opposite must 
necessarily set in.b Thus the winter solstice is the point when the Yin ascendancy. 
having reached its zenith, starts to fade. and the Yang, which will be maximal at the 

a Thai-CJihing Shih Pi Chi' (TT/874), ch. I, p. IJG, tr. auct. 
b This formulation was first used by one of us (N.S.) at the Bellagio Conference on Taoist Studies, 

1968. Cf. Sivin (2). 
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summer solstice, begins to reassert itself. The 'young', or immature phase,'represents 
a level intermediate between the point of balanced polarity and the maximal phase. 
In the cycle of the year, equal intensity of Yin and Yang is reached at the equinoxes, 
so the young Yang would fall betweeen spring equinox and midsummer. If we repre
sent an ideal cyclical process by a sinusoidal curve (Fig. 1515),a the correspondence 
between the Five Elements and the five phases of Yin and Yang (mature, immature, 
and balance) is easily visualised. The planetary associations of the text thus turn out 
to be simply the usual correspondences of the planets with the Five Elements. 

In the West the influence of the planets was direct; but in China it is perhaps 
confusing even to use the word' influence' , for the relation was one of correspondence. b 

We have just seen the association between the seminal essences of the planets and the 
minerals depicted not as emanation or influence, but as identity. The chhi of a planet 
could stimulate response in a metal or mineral only when they were categorically 
related-tuned to the Slme note, so to speak-within the unitary system of the physical 
world. The Stoic and N eoplatonic universes, which furnished the cosmic ideology of 
European alchemy (and to a large extent that of Islam), were organismic too, but in 
general influences within them proceeded in one direction, down a fundamentally 
linear hierarchy of value. In Chinese thought, which got along without a gradation of 
being based upon proximity to a Supreme Intelligence, it was possible to relate the 
activity of celestial bodies quite acausally to the formation of minerals in complex and 
interesting ways. A good example is the following excerpt from an unidentified 'Secrets 
of the Great Tao' (Ta Tao Mi Chihl).- It is quoted in the Huan Tan Chung Hsien Lun1. 
(Pronouncements of the Company of the Immortals on Cyclically Transformed 
Elixirs) dated + 1052, by Yang Tsai,3 whose graphic description of mercury-poisoning 
guarantees that it is concerned with the Outer Elixir:C 

Venus, the Metal planet, is the seminal essence of Metal (chin chih ching .. ). It accepts the 
vital animad of the moon, and holds within itself the chhi of the Earth planet Saturn. e Thus 

• Cf. Vol. 4, pt. I, p. 9. It would perhaps be more adequate to think of Yin and Yang as two 
sinusoidal curves out of phase by 180°, so that at any moment their sum is constant. Of course either 
visualisation lends Yin-Y ang theory a mathematical concreteness which it usually lacked. In the few 
instances where interdependent measured variables were used to represent Yin and Yang forces, the 
actual curve was generally a so-called zig-zag function, which only approximates to a sinusoidal curve. 
See below, p. 275, esp. Fig. I519a. 

b I.e. what we called in Vol. 2 symbolic correlation. 
c TT230, pp. 1 I a-na, tr. auct. On mercury poisoning, see p. 80 above, as also pt. 2, pp. 282ff. and 

Ho Ping-YU & Needham (4). 
d For convenience in this translation we use anima and animus for the phos and hun& 'souls' re

spectively; see pt. 2, pp. 8Sff. above. 
e In this passage, as we shall see, the planets each correspond to one of the Five Elements, and are 

related according to their Mutual Production order (see Vol. 2, pp. 253-261). Various verbs are used to 
express the relation: han7 (to hold within), chhuan4 (to transmit), chiang9 (to descend into), shou"o ten (to 
accept). The active verbs express an unambiguous sequence; A chhuan or chiang B, and B shou or te A, 
mean that the element A immediately precedes B in the Mutual Production order. The static verb 
han in philosophical writing refers always to a latent aspect (e.g. the Yin concealed within the Yang 
during the maculine phase of a process), and does'not, rigorously speaking, imply a necessary direction of 
evolution. S_ 

nm 
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inside it, yellow in colour, is the floreate essence (or radiance) of Metal (chin hual),a The 
stimulus of the lunar chhi is manifested as anima, and anima belongs to Water,b When 
subsequently (the floreate essence) has received (the cMi of) Metal, the Watery chM will 
respond to Mercury (the Water planet) and give birth to lead. (E-M-w).c 

Jupiter is the Wood planet, the vital animus of the sun and the essential chhi of Water.d 

This animus is scarlet, because (it corresponds to) Fire. Fire gives birth to Wood,e In 
response to the chM of Mars (the Fire planet), cinnabar is born. Cinnabar holds within it the 
Yin chhi ef Wood, and thus contains quicksilver. Quicksilver is called the Caerulean Dragon; f 
and the Caerulean Dragon belongs to Wood (w-W-F). 

Mercury is the Water planet, and the seminal essence of Water. It transmits the chiti of 
Venus, the Metal (planet). Its flowing seminal essence responds to Earth, also receiving the 
vital anima of the moon, and gives birth to lead .. Thus lead produces the fioreate essence of 
Metal. The floreate essence of Metal has the Five Colours,g and is named (Y eUow Sprouts' 
(huang yaz). The cMi of the Water planet descends into Wood and gives birth to laminar 
malachiteh (E-M-w-W). 

Mars is Fire, and the seminal essence of Fire. It receives the ckM of the Wood planet 
(Jupiter) and also transmits the animus of the sun. Its flowing seminal essence enters Earth 
(or the earth) and gives birth to cinnabar. The animus (of cinnabar) belongs to Fire and so it 
is born out of Wood.I Since within it there is Yin, it gives birth to mercury. Fire gives birth 
to Earth. Earth contains the Balanced Yang,J and gives birth to realgar, the sapidity of 
which is sweet. (W-F-E). 

a In the third paragraph this substance is identified as ' Yellow Sprouts' (huang ya'), which is not an 
elixir ingredient but rather an intermediary product in prototype processes. In our discussion below 
(pp. 256, 259, 261) we note that its chemical identity depends entirely upon the process. 

b This sentence seems garbled, ihough its meaning is in any case probably much as we have 
rendered it. The hun3 and pho4 are normally the Yang and Yin personal vitalities which at death leave 
the body to return to the supernal and terrestrial realms respectively (see above, pt. 2, pp. 8$6.). Here 
the words are used in a more abstract way (signalled b)' their identification with the Yang sun and the 
Yin moon) to refer to the cosmic Yang and Yin forces. 

C In order to make the often indirectly expressed sequence of planet/element correspondences easier 
to follow, we have inserted at the end of each paragraph, in abbreviated form, the Mutual Production 
sequence of the elements discussed. We let W stand for Wood, and w for Water. The other capit.u 
letters Bre self-explanatory; cf. Vol. 2, p. 253. 

d This appears at first sight contradictory, since \Vater is Yin and one would not expect a corre
spondence with the masculine animus (hun) of the sun. But the sense of the assertion that Wood (the 
immature Yang) is the essential chhi of Water is simply that the former follows the latter in the Mutual 
Production succession. 

e This statement is the inverse of the usual sequence, given correctly for the same substance$ in the 
fourth paragraph. The text as a whole is corrupt enough to suggest that confusion here is not unlikely. 

f This is merely an added Five-Elements association; the Caerulean Dragon (tmang l~g5) is the 
eastern of the four main divisions of the sky, and thus corresponds to Wood (see VoI 3, p. 242). The 
Caerulean Dragon mentioned in Table I x 7 above has a different written character (chhing Lvng6), but the 
two are essentially of the same meaning, blue-green. Certain contexts of course dictate translation as 
definitely blue or green, but not this one. There is an old but good paper on this subject by von Strauss
und-Torney (x). See also Hirth (25), p. 7. 

g The ftoreate essence of Metal is Earth, which mediates and reconciles the Five Elements, just as 
'Yellow Sprouts' represents the unity of opposites in the alchemical process. 

h Laminar malachite corresponds to Wood, as cinnabar to Fire, in the Five Minerals system (see 
above, pt. 3, p. 96). I The character tzu7 is obviously misplaced in thi~ sentenct'. 

J 'Balanced Yang' (ching Yang,8 whose antonym is phien Yang'), is a technical tertn for the pure 
creative Yang force which emerges from the reconciliation of opposites. See below, pp. 236, 25df., and 
above, pp. 157, 224. The phase of cosmic balance is represented by the eletnont Earth .. Sweetness Cl:)tre
sponds to Earth in the system of the Five Sapidities (wu wei'O), as does realgar among the Five Minerals. 
I~~ ,.~ )i.!I 4@l Siffi 
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Saturn is Earth. It accepts (the chhi of) Fire. The Earth planet holds the Balanced Yang 
within, and thus has realgar (F-E). 

Thus the Five Planets transmit from one to another the fioreate essences of sun and moon 
in rotation according to (the) Mutual Production (order of the elements, hsiang shengl), each 
conforming to its Tao.& 

Here, as indeed generally in alchemical writing, chhi2 is not matter but a kind of 
configurational energyb which endows with structure a certain kind of matter and 
gives it determinate qualities. Ching3 or ching chhi,4 'seminal essence' with its chhi, 
and huas or ching hua,6 'radiance' or 'floreate essence' or 'seminal radiance', are 
terms for energy (in the colloquial, qualitative sense) deriving from some organised 
entity and applied to bring about a similar organisation in another entity.c In other 
words, these concepts come into play in order to explain change and transformation. 
Hua (lit. 'florescence ') refers to the essence in its aspect of emerging from something, 
while ching (lit. 'seed, semen') refers to the essence in its function of actively forming 
or nurturing something else. From our point of view, it was two ways of looking at 
the same total phenomenon, namely the production of something with certain determi
nate qualities from something else, which might or might not have the same qualities. 

One example of the seminal essence is the most mundane variety of ching,3 namely 
human semen, a concentration of personal vitality which transmits characteristics 
from father to offspring. In other words, the configurational energy of the father 
imposes itself on the material basis (chih7 ) provided by the mother to bring about 
its organisation as a foetus.d Typical of hua,8 on the other hand, is the red' inner 
essence' (i.e. the oxide) which emerges as a red powder when mercury is heated in air. 
In the Mutual Production series of the Five Elements, analogously, the radiance or 
floreate essence (hua) of an element is the one which precedes it (i.e. its formative 
essence seen as emergent from its predecessor), and the seminal essence (ching) is the 

a The order in which the Five Planets are treated in this passage is not exactly the Mutual Production 
enumeration order, but the so-called Modern order (see Vol. 2, pp. 253-261). The Mutual Production 
order, as we have seen, governs the relations between planets which correspond respectively to the 
outer and inner aspects of each substance-in the first paragraph, for instance, Earth and Metal. The 
only exception is the second paragraph, for Fire follows rather than precedes Wood in the hsiang shmg 
series. This exception is possibly due to a textual confusion, for the fourth paragraph, where the outer 
aspect is also cinnabar, repeats the same pair of planets, those corresponding to Wood and Fire, but in 
the correct Mutual Production order. 

b The term is Manf(ed Porkert's. One can see how near this conception comes to Neo-Confucian /i14 
(cf. Vol. 2, pp. 472ff.). It may be thought to illustrate rather well the character of the Chinese mind as 
anima naturaliter materia/istica, always drawing ideas away from the noumenal, the spiritual and the 
transcendental, to incarnate them in the immanence of the actual. Here chhi,3 although itself energetic, 
may possess qualities which some schoools attributed to li,9 but even for the Neo-Confucians li was only 
manifested when incarnated in cMi (J.N.). 

C The picture is clouded by ambiguities which call for constant alertness. Both ching4 and ehing hua7 

also have a wider meaning which includes the specialised functional senses of both ching and huo. 
Porkert (I) renders this sense as 'structive potential'. On all these interpretations cf. the critique of 
Needham & Lu Gwei-Djen (9), especially in relation to the implicit parallel with embryonic induction 
and determination. 

d Note the parallel here with Aristotelian ideas of form and matter in generation. These come up for 
discussion elsewhere, e.g. in pt. 5; and meanwhile Needham (2). 
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one which follows it (i.e. its forming essence as imposed upon its successor).a It is 
easy to see that this functional terminology could be applied to any stimulus-response 
reaction. The medieval Chinese applied it throughout the realm of scientific thought, 
including physics, and as we see here, chemistry; which makes apparent to US that 
their basic concepts of action were inclusive of the biological. b 

The purpose of the document we are considering is to account for the dynamic 
relations between certain mineral substances, characterised as aspects of the Five 
Elements. Thus we see YeHow Sprouts (floreate essence of Metal) and mercury 
described as 'held within' lead and cinnabar respectively. In the eye of the alchemist's 
mind the inner aspect was a possible state of the outer material, and could become 
manifest as the result of alchemical processes. But the relations discussed in this 
quotation are not static, since the Five Elements are in turn functionally related to 
each other by the Mutual Production succession order, which governs the quasi~ 
biological evolution of one thing or one phase of a cyclical process out of another. The 
genetic character of the lead/Yellow Sprouts and cinnabar/mercury relationships is 
established by making them correspond to the Mutual Production sequences Metal
Earth and Wood-Fire. The element sequences are not as a rule expressed directly, 
but more often given in terms of the planets-the Five Elements seen in their 
cosmological function. Only when we recognise that the fundamental level of discourse 
is not astronomical at all can we perceive the simple, and to the Chinese thinker 
familiar, sense behind the apparently very odd assertions about interactions of planets. 

It would be sorely misreading the text to see in it any suggestion of physical influence 
exerted by planets upon terrestrial minerals. The sun and moon are no less passive in 
this schema than the planets. While the latter serve in the theory as aspects of the Five 
Elements, the former-or, to be more precise, the hun vitality or animus which 
characterises the sun and the pho vitality or anima of the moon-stand for the 
cosmological aspects of Yang and Yin. 

We can thus proceed to reduce the second and most of the fourth paragraph of the 
text to a straightforward assertion: 'There exists the genetically related binary system 
mercury/cinnabar, of which mercury, corresponding to Wood, is the young (i.e. 
immature) Yang phase and cinnabar, corresponding to Fire, is the mature Yang phase.' 
The modern reader no doubt prefers a plainer formulation, for he knows how im· 
portant direct statement has been in the growth of modern science. But for the ancient 
alchemist, the richness of association was desirable enough to be paid for in simplicity 
and testability. What brought the planets into alchemical theory was a motivation, 
in the last analysis, aesthetic. 

a Unfortunately this distinction is not rigorous in all alchemical writing, and one can find instances 
of ehing and h/UI used in senses opposite to the distinction drawn here. There is great need for a 
systematic philological study of the chhi concept in science, having regard to the remarkable beginnings 
made by Porkert (1) in his work on the conceptual foundations of Chinese medicine. 

b Cf. p. 307 below. 



33. ALCHEMICAL THEORY 23 1 

(iii) Time as the essential parameter of mineral growth 

The protean metalline metamorphoses of the Huai Nan Tzu book were avoided by 
later alchemists, who accepted much more straightforwardly the archaic idea of the 
gradual perfection of minerals within the terrestial matrix. Here the idea is expressed 
with pristine simplicity in one of the most influential of all alchemical writings, the 
supplementary instructions (chUeh I ), probably of the early Sung, which now accom
pany the Han or pseudo-Han 'Yellow Emperor's Canon of the Nine-Vessel Spiritual 
Elixir';& 

Realgar occurs in the same mountains as orpiment, and is formed by the transformation of 
orpiment. (This latter) great medicine of heaven and earth (i.e., of the natural order) is called 
'doe yellow' (tzhu huang2 ). When eight thousand years have passed, it transforms into 
realgar,b the variant name of which is 'imperial male seminal essence' (ti nan ching3). 

After another thousand years have passed it transforms into yellow gold, with the variant 
name 'victuals of the Perfected (or Realised) Immortals' (chen jen fan4). 

The theory of this type most significant for the development of alchemy begins, as 
did Liu An's, with a hierogamy, and the time span, while still defined numerologically, 
is chosen more carefully for its cosmic significance. The Tan Lun Chueh Chih Hsin 
ChingS (Mental Mirror Reflecting the Essentials of Oral Instruction about the 
Discourses on the Elixir and the Enchymoma), a theoretical treatise probably of the 
Thang, rationalises the preparation of the elixir of immortality by analogy with 
geological process;c 

a Huang Ti Chiu Ting Slum Tan Ching Chueh (TT878), ch. 14, p. 1 a, tr. auct. The same sequence of 
three yellow substances is given with intervals of a thousand years between each, in Shen Hsien Fu Erh 
Tan Shih Hsing Yao Fa6 (The Immortals' Method for Ingesting Cinnabar and (Other) Minerals and 
Using Them Medically), TT417. This interesting but undated treatise belongs to the quasi-alchemical 
tradition concerned with processing natural minerals and stones to make them edible rather than 
transforming them into elixirs (see pp. 168ff. above). The first of the two transformations represents the 
inverse of a known geological process, for some orpiment is actually formed by the weathering of 
realgar; Dana (I). 

b The common appellation of realgar, hsiung huang,' might be translated literally 'buck yellow'. 
Tzhu and hsiung are the general designations for genders of animals, and have no exact English equi
valents; we render them by terms that at least apply to a number of species. 

c TT928, p. ub, tr. auct. The version in YCCC, ch. 66, p. ub, is corrupt. The last character of the 
title is given as chien8 in TTS98, and chao9 in the YCCC version, but both of these were simply means to 
avoid a Sung tabu. The sole basis for very provisionally assigning this work to the Thang is the unlikeli
hood that a Sung writer would have chosen a title which included a tabued word. This must be weighed 
against the statement that a disciple ofWeiPo-Yang'O who took the elixir 'is on Mt. Thai-paP' now,over 
a thousand years old', which would imply a date after the mid-twelfth century. But taking the mention 
of a millennium literally is ruled out by the inclusion of the treatise in YCCC, which was compiled early 
in the + 11th century. 

One of us has a complete translation of this interesting source in draft (Sivin, 5). Its highly philo
sophical content is so divorced from the practical work of the furnace, and there is so much stress on 
processes within the alchemist's psyche or body, that we cannot be sure as yet how far the book is 
concerned with the preparation of the Outer Elixir. At the same time, its subject matter, concepts and 
language are so consistent with those of less ambiguous texts that relevant material need not be ignored. 
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Natural cyclically-transformed elixir (tzu-jan huan tan I
) is formed when flowing mercury 

(liu hung2 ), embracing Sir Metal (chin kungJ = chhien,4 lead), becomes pregnant. 'V'herever 
there is cinnabar there are also lead and silver. In 4320 years the elixir is finished. Realgar 
(hsiungs) to its left, orpiment (tzhu6 ) to its right, cinnabar above it, malachite (tshing chhing?) 
below. It embraces the chhi of sun and moon, Yin and Yang, for 4320 years; thus, upon 
repletion of its own chhi, it becomes a cyclically-transformed elixir for immortals of the 
highest grade and celestial beings. When in the world below lead and mercury are perfected 
by an alchemical process (hsiu lienS) for purposes of immortality, (the elixir) is finished in one 
year.a The fire is first applied in the eleventh month, when the Single Yang (i Yang9) comes 
into being,b and the elixir is finished by the eleventh month of the next year. The natural 
cyclically-transformed elixir is what immortals, celestial beings, and sages of the world 
above gather and eat. What (the alchemist) now prepares succeeds because of its corre
spondence on a scale of thousandths (hsiang erh chheng chin, ta chhien chin shU If). c Taking the 
product also results in eternal life, transformation into a feathered being, and power (hung ll ) 

equal to that of heaven. 

We shall return shortly to the period of 4320 years in connection with the alchemist's 
side of the analogy between the Work of the laboratory and the Work which takes 
place in the womb of Mother Nature. There we shall seed that although the adept's 
period of a year is metaphysically derived from what we might call the temporal 
macrocosm of 4320 years,e historically the longer period was obviously chosen 

• This phrase has a very nei tan (physiological alchemy) flavour; cf. pt. 5. below. 
b The rebirth of Yang at the moment of the winter solstice is here expressed in the language of the 

Tshan Thung Chhi as the hexagram Khun changing into Fu §§ ~ (see Vol. 2, 

p. 332, Table 17, the final transition in the Diurnal Cycle). 
C Or, to translate very literally, '(that through) correspondence it succeeds (is because of) numerical 

relations to the great thousands.' This understanding of the Chinese sense is only tentative, for (as 
Prof. A. F. P. Hulsewe has suggested in private correspondence) one or more characters are very 
probably missing from the middle of the text. In modern writings hsiang 12 often m.ellns 'symbol' Or 
'symbolise', but in early alchemical discourse, so far as we know, the word alwa~s refers to a relationship 
of correspondence. In other words, the things so related are coordinate, each partaking equally of the 
quality of the other, rather than the more concrete or hierarchically inferior standing for the more 
abstract or hierarchically superior. We do not in the least want to discourage Jungian or ether psycho
logical interpretations of Chine~e alchemy, but it does seem indispensable that the analytical categories 
of such an interpretatien be all .owed to grow out of a c1ese reading and precise understanding .of the 
sources rather than be imposed ready-made. It does not seem likely that any psychologist will succeed 
at this task if he does not take the trouble t.o learn to read medieyal Chinese accurately and critically. 

d Pp. 264-6. 
e For an extended cosmogonic derivation in terms .of four stages of 1.08.0 years each, see Tlumg Yu 

Chiieh13 (Lectures on the Understanding .of the Obscurity (.of Nature), TT906), pp. I a to zb. This.book 
belongs to a group of cognate treatises the content of which .overlaps: HUIln Tan Chou Hoo ChUeh" 
(Oral Instructions on Handy Fonnulae fQr Cyclically Transfonned Elixirs), TTge8, which duplicates 
TT906 to p. 2ob; Yu Chhil1g Nei Shu1s (Inner Writings of the Jade-Purity (Heaven), TT940), which up 
to p. 7a is the same as TT906, pp. zob to 27a; and Hung CllhienJu Hei Chhien Chiieh l6 (Oral IMtructiens 
on the Entry of the Red Lead into the Black Lead) TT934, which overlaps, with variations in wording, 
the later part of TT940. The content of all these tractates is extremely theoretical, and equally applicable 
to both chemical and physiological alchemy. Despite some conventienal attempts to lend an airof antiquity, 
as well as the inclusion of some plausible late Thang material, they were probably all compiled in the 
Sung. Only TT940 is listed in the bibliographical treatise of the Sung Shih. Finally, Tan Lun Chiieh Chih 
Hsin Ching, the treatise we have just quoted, is textually cognate with part of TTge8, ch. z. 
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to correspond to the number of double-hours (shihl) in the round year of 360 days. 
We are quite serious in representing the two directions of correspondence as 
related to two distinct realities within the alchemist's universe of significance. 
That he did not find them contradictory testifies to the coordinate nature of 
correspondences as the Chinese used them. It is interesting that the writer should 
have expressed the relation of the two time periods in terms of order of magnitude, a 
concept the easy and correct use of which is far from prevalent today. 

This document also alludes to two minor but not insignificant alchemical themes: 
the notation of the geological coupling of minerals and metals, and the idea that there 
exist within the earth certain substances of such quality that only immortals can have 
access to them. We shall postpone slightly a discussion of the second theme, since its 
very ample documentation makes more adequate study possible. 

The regular association of certain plants with mineral deposits, and of the latter 
with deeper strata of metals or metallic ores, has already been considered in Section 25 
in connection with geological prospecting.a. In the text from the Kuan Tzu book 
(compiled perhaps in the late -4th century) cited there, superficial cinnabar is con
sidered a sign of deeper gold.b Ko Hung (c. +320) agrees, again making a parallel 
between the evolution of gold in the mountains and in the furnace: 

When the manuals of the immortals (hsien ching2) say that the seminal essence of cinnabar 
gives birth to gold, this is the theory of making gold from cinnabar. That is why gold is 
generally found beneath cinnabar in the mountains. C 

The coupling of cinnabar with lead ores in Tan Lun Chiieh Chih Hsin Ching lacks 
classical precedent, and we do not know from what empirical generalisation it derives. 
The common presence of silver in ores of lead is a commonplace in Chinese alchemy 
as in modern geology, and a key to one of the prototype two-element processes of the 
proto-scientific art.d 

Another simple account of the subterranean evolution of metals appears in the 
Chih Kuei Chi3 (Pointing the Way Home (to Life Eternal); a Collection) of Wu 
WU,H whose manual of equipment and procedures, Tan Fang Hsii Chih6 (Indis
pensable Knowledge for the Chymical Elaboratory), is dated + 1I63.e The former 
work is definitely concerned with physiological and meditational alchemy,! but the 
author was conversant with the Outer Elixir tradition and is clearly reflecting it here:g 

a See Vol. 3, pp. 675-680. b See Vol. 3, p. 674. 
C PPTINP, ch. 16, p. sa; tr. Ware (5), p. 268, mod. auct. d See pp. 2S7ff. 
e TT9I4 and TT893 respectively. The latter figures prominently in our study of alchemical apparatus 

(pp. 1I, 68ff. above). 
f See, for instance, its sympathetic likening of Taoist concentration and breath control (tshun shen pi 

hsi7) to Chhan Buddhist meditation (chhan tingS ); preface, p. 1 b. It is more than likely that Wu's path 
was a blend of Inner and Outer alchemy, including other meditative techniques, and the sexual practice 
of' cycling the semen '-in other words, that' dual cultivation' which largely absorbed alchemy in Sung 
and later times. See below, pt. 5. 

g TT9I4, preface, p. 2b., tr. auct. A remark on the previous page shows that Wu was also familiar 
with the organisation of the classical pharmaceutical natural histories. 
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Quicksilver, under the stimulus of the ehhi of Yin and Yang for 800 years, forms cin~bar 
(sha' ); after 3000 years it forms silver; after 80,000 years it forms gold-the longer theflrmer 
(chien 2),a through a thousand metamorphoses and a myriad transformations. The sages cycle 
(yiin3) Water and Fire,b following the model of the operation of the chhi of Yin and Yang, 
in order to bring to completion the virtue (of the elixir); this is what is called' surpassing the 
ingenuity of the Shaping Forces of Nature (to-tt tsao-hua chi chi yeh4)'.C 

As we have seen, the archaic and ubiquitous idea of the evolution of minerals and 
metals along a scale of perfection was rationalised in China in terms of the Five
Element and Yin-Y ang theories, provided with much concrete detail, and related to 
cosmic process by the choice of specific time spans.d It was perhaps inevitable that at 
least for purposes of meditation upon the creative potential of the Tao, this idea was 
further imaginatively extended to link it with other Chinese convictions. 

One possibility was to involve the vegetable kingdom by extrapolating, so to speak, 
the growth of minerals backward. Philosophically this was not much of an innovation, 
for the idea of the fixity of species had been rejected from the start, to allow the 
possibility of one species metamorphosing into another, and to explain spontaneous 
generation. e Transformation was ordinarily thought of either as a binary relation, in the 
sense that a certain species could change spontaneously into another particular species, 
or as a chain relation, in which the metamorphoses form a natural series. The chain 
relation is represented by the Chuang Tzu book's renowned theory of a cycle which 
begins with' germs' (chiS) in the water and evolves organically step by step to man, who 
in due but unspecified course reverts to the germs.! Where this passage is quoted iz:;. the 
Lieh Tzu book (compiled by c. + 300), the continuity is broken, probably through 
late editorial inadvertence, by some typical examples of the simple binary relation: 

Sheep'S liver changes into the goblin sheep underground. The blood of horses and men 
becoming will-o'-the-wisp;g kites becoming sparrow-hawks, sparrow-hawks becoming 
cuckoos, cuckoos in due time again becoming kites; swallows becoming oysters, moles 
becoming quails, rotten mdons becoming fish, old leeks becoming sedge, old ewes becoming 
monkeys, fish roe becoming insects-all these are examples of things altering and meta~ 
morphosing .... h 

a The implication is plainly that the harder the gold, the more perfect it is. That this conviction 
should be held by a man of Wu Wu's experience is additional evidence that the assumptions of both 
aurifiction and aurifaction could coexist in the mind of an alchemist without collision. See above, 
pt. 2, pp. 8ff. pt. 3, p. 102. 

b "Vater' and 'Fire' here mean both the elements, which correspond to Yin and Yang and th;us to 
the reactants in the standard two-element processes (see below, pp. 25 I ff.), and the heating fire and 
cooling water of the actual apparatus. These were functionally equivalent. 

e The last sentence could also be phrased: 'robbing, or carrying off, their mechanisms (and making 
them work for human benefit), (J.N.). We shall encounter this motif again in pt. 5. 

d For a parallel in sexual alchemy, see below, pt. 5. 
e These were not categorically distinguished from sudden transformations involving one indivi4ual, 

like a man changing into a woman or a were-tiger. All are intermixed under the rubric 'transforma
tions' (pien huab) in TPYL, ch. 887-888, a trove of instances. We shall discuss them systematic;tlly in 
Vol. 6, Sect. 39. 

f See Vol. 2, pp. 78-79. It is interesting that the Sung scholar Cheng Ching-Wang? should have 
commented on this passage mainly in terms of binary transformations; see Vo!. 2, pp. 420-2. 

g On this see more extensively Vol. 4. pt. I, pp. 72ff. 
h Ch. I, pp. 6ff.; tr. A. C. Graham (6), pp. 21-2, misprint corrected. The passage from the lIuoi 

Nan Tzu book translated earlier in this sub-section is immediately preceded by five chains which trace 
'B 2. 3~ 4.m.fu~.~ I~ 6~fu 7~.~ 



33. ALCHEMICAL THEORY 235 

Another binary relation known to every physician in classical times was that 
between pine resin (sung ch:"hl) and the fu-ling2 fungus, a parasite upon the roots of 
pine trees, prized as an immortality medicine. a The fungus was supposed to be formed 
when pine resin flowed into the ground and remained there for a thousand years. When 
it grew especially close about the roots of the tree it was called 'pachyma spirit', or 
fu shen3•b Origin from pine resin was also ascribed to amber (hU-p04) by Thao Hung
Ching,S who introduced amber into the pharmacopoeia; though' an old tradition' cited 
by Su Ching6 (between + 650 and + 659) had fu-ling metamorphosing into amber 
after a second millennium, and amber into jet (i, hsi7 ) after a third.c 

Here, then, is an alchemical assimilation of these motifs into an account formally 
similar to the mineral sequences we have already examined: 

In the great Tao of heavm and earth, what endures of the myriad phenomena is their 
primal and harmonious chhi (yufin ho chih cMi8). Of the things that exist in perpetuity, none 
surpass the sun, moon, and stars.d Yin and Yang, the Five Phases (Elements), day and night, 
come into being out of Earth (i thu9),e and in the end return to Ealth. They alter in accord 
with the four seasons, but that there should be a limit to them is also the Tao of Nature. For 
instance, when pine resin imbibes the chhi of mature Yang for a thousand years it is trans
formed into pachyma fungus. After another thousand years of irradiation it becomes pachyma 
spirit; in another thousand years it becomes amber, and in another thousand years crystal 
quartz (shui chingIO). These are all seminal essences formed through irradiation by the fioreate 
chhi of sun and moon.! 
This passage is not greatly innovative either in form or content; in fact it demonstrates 
how little originality is often needed to bring out the inherent connections of two long
established notions (in this case metamorphosis and subterranean maturation). The 
framework of physical explanation is perfectly typical of alchemical theory. To para
phrase as simply as possible, the cyclical processes of Nature (the Tao) can give rise to 

the devolution of legendary and fabulous ancestors into men, feathered creatures, beasts, creatures with 
scales, and those with shells (ch. 4, pp. 11 b, 12a; Erkes (I), pp. 76ff.). 

a This is Pachyma (tuckahoe or Indian bread), the sclerotial condition of Polyporus cocos (R838). 
Cf. Burkill (I), vol. 2, p. 1618, and PTKM, ch. 37, pp. 3aff. Besides being generated, as was thought, 
from pine resin, it had also a correlate, the dodder (tht4-SSU"), with which it was thought to be connected 
as a root is with the branches and leaves of a plant. This is Cuscuta sinensis (R I 56), a Convolvulaceous 
phanerogam parasitic on willow branches. For further backgrcund see Vol. 4, pt. I, p. 31. 

b CLPT, ch. 12, p. 18a (p. 296.2), and PTKM, ch. 37, (p. 2). Both books cite two statements, one 
from a commentary to a passage which does not appear in the current text of the Huai Nan Tzu book 
(cf. ch. 17), and one from the Tien Shuu (Book of Arts) ofWang Chien-Phingl3 ( + 5th century). These, 
with others, had been collected by Chang Yii-Hsi in his Chia- Yu Pen Tshao (+ 1060). 

C CLPT, ch. 12, pp. 19b and 20b (p. 297.2), and PTKM, ch. 37, (p. 8), entry for jet. 
d The translation of these first two sentences is tentative, for their construction is so loose semantically 

that the connection of the various ideas has to depend almost entirely on interpretation. 
e Not out of the earth, but as mediated by the five-elements phase Earth, in which Yin and Yang are 

in a perfect state of dynamic balance. The chhi of Earth is spoken of as primal (Le. undifferentiated) and 
harmonious. Note that the Chinese natural philosopher spoke of the formation of phenomenal things in 
terms of both this primal chhi and the creative cMi of the Yang phase of a cycle. CMi is in this context 
best thought of as an organising energy, and balance and creativity as two of its functional aspects. 

f YU Chhing Nei SOO l4 (Inner Writings of the Jade-Purity (Heaven), TT940), p. 2a, tr. auct. A some
what abridged and generally inferior text appears in Thung Yu Chiieh (TT906), pp. 21 b-22a. 
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things which endure, or even exist perpetually, since they have a perfectly balanced 
internal phasing which attunes them to the Tao's recurrent pattern.a The heavenly 
bodies embody the balance of cosmic forces (mediated by the element Earth) and are 
thus a paradigm of eternity.b At the same time the alternation of the sun and moon 
(and of the light and chhi they radiate) is identical with the cyclical domination ofYin 
and Yang. In the course of the cosmic cycles, exposure of pine resin underground to 
the configurational energy released in the recurring creative phase (' the chhi of mature 
Yang', thai yang chih chhi l ) gives rise to a sequence of substances which not only 
endure and improve underground but are all capable of conferring immortality upon 
human beings. 

Implicit in this sequence of ideas is a most important theme which can be glimpsed 
again and again in the alchemists' writings. Although the perfection of the elixir is the 
result of a repeated cyclical process, at each step of the treatment the intermediary 
product is not the same, but rather progressively exalted. Thus superimposed upon 
the cycle is a progressive upward tendency, which does not reverSe itself.c The 
culmination of the process is irreversible-that is, no longer subject to the cyclic cosmic 
agencies which brought it about. In this way the adept's operations upon his materials 
parallel the effect of the elixir, once made, upon himself. His immortality is charac
terised again and again as invulnerability to the ravages of time, freedom from the 
cyclical attrition which governs the ageing and death-as inevitably as the birth and 
growth-of ordinary men. This idea is one of the crucial links between Chinese, 
Indian and Arabic alchemy, as well as between laboratory alch.emy and other tech
niques of immortality in China.d Only our present defective comprehension of it 
precludes the treatment in depth which it deserves. 

(iv) The subterranean eZiOlution of the natural elixir 

Another extension of the theory of mineral development led to positiog an evolu
tionary branch the terminus of which was not gold, but the natural analogue to the 
mercuric elixir which theoreticians of alchemy valued more than any precious metal. 
The fact that every quality characteristic of gold varied over a certain range in native 
specimens of the metal encouraged early aurifactors to ignore the assayer's single 
standard of purity, and to envision the making of gold of still greater quintessential 
purity than any metal found in mines or streams. Although it is dear that the concept 
of the natural elixir was motivated by the desire to find a parallel for the alchemist's 
own Work, it was philosophically feasible because, like gold, cinnabar exists in a 
certain range of qualities, from very crude and irregular forms to magnificent blood
red rhombohedral crystals. The extrapolation which led to the natural elixir may be 

a See pp. 404, 477ff. 
b The association of perfect krosis with perfect enduringness was an idea greatly ,pr~minent also 

among the Arabic alchemical theorists (cf. pp. 394. 487. 48r below), There we describe its transmiasion 
to the Latins of Western Europe from the time of Roger Bacon onwards. It certainly haaone set of roots 
in Greek medicine, but the earlier Chinese speculations of which the Arabs rec~ived the gist could surely 
have been another.. c Cf. pp. 221 ff. above and pp. 246, 272ff. below. 

d See the sub-sections on physiological alchemy, pt. 5 below. 
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fQIlowed in a remarkable extended passage from Chhen Shao-Wei'sl Ta-Tung Lien 
Chen Pao Ching Hsiu Fu Ling Sha Miao Chiieh2 (Mysterious Teachings on the 
Alchemical Preparation of Numinous Cinnabar, Supplementary to the Perfected 
Treasure Manual, a Ta-Tung Scripture), written perhaps c. +712,11. which must be 
considered one of the most valuable of the surviving early treatises on account of its 
disquisition on the alchemy of cinnabar and its clear instructions for preparing the 
alchemical elixir:b 

The highest grade of cinnabar grows in grottoes in Chhen-chou l and Chin-chou4 (both in 
modem Hunan), and there are several types.c The medium grade grows in Chiao-chous 

(centered on modem Hanoi) and Kuei-chou6 (in Kuangsi), and is also of various sorts. The 
lower grade occurs in Heng-chou7 and Shao-chous (in Hunan). That there are various 
grades is due to variation in purity of substance (chhing cha thi i9), diversity in perfection 
(chen hsieh10)d and shadings in fineness of the chhi of which they are formed. Those which, 
stimulated by metal and mineral (influences) (kan thung chin shih ll ), take on a balanced chhi, 
confer, when ingested, access to the Mysteries and consecration among the Realised (or 
Perfected) Ones as an immortal of the highest grade (thung hsiian cMi chen wei shang hsienn ). 

Even those composed of unbalanced chhi cause, when taken, perpetual life on earth. 
Now the highest grade, lustrous cinnabar (kuang ming shall), occurs in the mountains of 

Chhen-chou and Chin-chou upon beds of white toothy mineral (pai ya shih cMuangI4). 
Twelve pieces of cinnabar make up one throne (tso I5 ). Its colour is like that of an unopened 
red lotus blossom, and its lustre is as dazzling as the sun. There are also thrones of 9,7, 5, 
or 3 pieces, or of one piece. Those of 12 or 9 pieces are the most charismatic (lingI6); next are 
those which occur in 7 or 5 pieces. In the centre of each throne is a large pearl (of cinnabar), 
10 ounces or so in weight, which is the monarch (chu chiin I7). Around it are smaller ones, 8 or 
9 ounces (or in some cases 6 or 7 ounces or less) in weight; they are the ministers (chhen I8).e 

a TT883. In YCCC, ch. 69, the title appears as CMi Fan Ling Sha Lunl9 (On Numinous Cinnabar 
Seven Times Cyclically Transformed). Sivin (I), pp. 47-48, suggests possible dates in the +6th or 
48th century, but the earlier date is ruled out by a reference to 0 Prefecture (O-chou20) in the second 
part of the book, published under a separate title and mistakenly placed before the first part in YCCC; 
see ch. 68, p. I2b. This designation was given to the prefecture for a few years around the beginning of 
the + 7th century, and then from the Five Dynasties period onwards. Since names once given tended to 
remain current among the people even after they had been officially changed, only dates prior to the 
end of the +6th century are ruled out. See the Hupei Thung Chih2I (Historical Geography of Hupei 
Province), i.e. Yang Chheng-Hsi et al. (I), (1921 cd.), ch. 5, p. 4b; and also above, p. 218. 

b This translation is excerpted from an unpublished critical edition and translation of the writings 
of Chhen Shao-Wei by one of us (Sivin, 4). Of three available edition" the basic text was YCCC, 
ch. 69, pp. 5b-8a. C Cf. Fig. 1523. 

d The antithesis between chm cMi," 'perfected (or realised) chhi', and hsieh cMi,23 'deviant chhi', in 
alchemical theories appears to be functionally equivalent to that between cheng cMi,'. 'balanced chhi' 
and phien chhi,.! 'unbalanced chhi'. For instance, earlier on, Chhen says that 'lustrous cinnabar is 
endowed with the clear, limpid, balanced and realised (chen cheng26) cMi of mature Yang' (YCCC, 
ch. 69, p. 2b). The underlying idea is that perfection in a mineral implies balance with respect to the 
dynamic forces of the cosmos-Five Elements, Yin and Yang, and so on. The parallel with the medical 
conception of health in China is obvious-and for that matter with similar conceptions in the Greek and 
Arabic cultures also. 

e This is reminiscent of the drug classification in the Shen Nung Pen Tshao Ching (cf. Vol. 6, pt. I). 
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They surround and do obeisance to the great one in the centre. About the throne are a per': 
(tou l ) or two of various kinds of cinnabar, encircling the 'jade throne and cinnabar bed'. 
From among this miscellaneous cinnabar on the periphery may be picked (pieces in the 
shapes of) fully formed lotus buds, 'nocturnal repose', and azalea (fu-jung thou chheng, yeh 
an, hung chiian2 ).a The lustrous and translucent specimens are also included in the highest 
class of cinnabar. 

There is also a cinnabar which resembles horse teeth; that with a white lambent lustre 
(pai fu kuang ming che3) is white horse-tooth cinnabar (pai ma ya sha4) of the highest grade. 
There is another, tabular like mica; that with a white lustre is white horse-tooth cinnabar of 
the middle grade. (Cinnabar) which is round and elongated like a bamboo shoot and red or 
purple in colour is purple numinous cinnabar (tzu ling sha5) of the highest grade. If it occurs 
in stony, flat prisms with a virid lustre, it is purple numinous cinnabar of the lower grade. 
Of (the purple numinous cinnabar) produced in Chiao-chou and Kuei-chou, only that which 
occurs in throne formations or which is found inside rocks when they are broken open, and is 
shaped like lotus buds and lustrous, is also included in the highest grade. That which is 
granular in form and translucent (thung ming6), three or four pieces weighing a pound, is of the 
middle grade. That which is laminar in form and transparent (ming chhe"7) is of the lower 
grade. All that produced in Heng-chou and Shao-chou is purple numinous cinnabar. Like 
that with a red lustre found inside rocks when they are broken open, it is lower-grade 
cinnabar. If creek cinnabar, granular in form and translucent, is subdued, refined, and 
ingested, (the alchemist) will attain perpetuallife on earth, but he will not become an immortal 
of the highest grade. Earthy cinnabar grows in earth caves (or, mines in the earth) (thu 
hsueh8), as creek cinnabar matures (yang9) in mountain rills. Because earth and mineral chhi 
are intermixed, these varieties are not suitable as ingredients of the higher kinds of medicine 
or for use in alchemy. 

The very highest grade of cinnabar is that which occurs in throne formations. When one 
of the monarch pieces from the centre of the throne is obtained, subdued, refined and 
introduced into the viscera, the efficacy of cinnabar is particularly manifest. (This central 
piece) is named 'Superior Cinnabar Belvedere' (shang tan thai IO ). b It produces a permanently 
balanced chhi (i.e. bodily pneuma),c and allows one to transcend one's mundane involve
ments. If it is further taken in the sevenfold-recycled or ninefold-cyclically-transformed state, 
then without ado (tzu-jan ll ) the anima is transformed and the outer body destroyed, 
the spirit made harmonious and the constitution purified. The Yin chhi is dissolved, and (the 
persona) floats up, maintaining its shape, to spend eternity as a flying immortal of the highest 
grade of Realisation. Thus one knows that the realised seminal essence of the Yangd has 

• The odd termfu-jung thou cMeng," 'fully formed lotus buds', occurs twice more in thi$ passage 
(once in the TT883 version only), and the same metaphor is also found in other writings (e.g. below, 
p. 242). Thefu-jung Hower is that of the lotus Nelumbo nucifera (R542; CC 1449). The next two characters 
yeh an'3 (lit., 'nocturnal repose ') must surely be the name of another flower. We have had no succesj> at 
identifying it, though naturally a number of flowering plants have names beginning with yeh, and this 
one might be a textual corruption. As for hung chiian (interpreting it as cllUal114), the name must refer to 
Azalea or Rhododendron spp., not now precisely identifiable (cf. R201, 203; CC 524--6, 529, 530). 

b Alternative translation: '(Taking this elixir) is called "Ascending the Elixir Belvedere",' 
C The assumption is that taking an exceptional cinnabar, because of the internal balance of its chili, 

will induce a corresponding balance in the adept who ingests it. As the balance in the mineral defines its 
perfection, the balance in the man certifies the state of immortality. 

d See our notes earlier on cheng Yang'5 (p. 228) and chen chhi·6 (p. 237). 
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33. ALCHEMICAL THEORY 239 
imbued the ckm (of this cinnabar) so that it exhibits a perfectly rounded nimbus, sym
metrical and without imperfection. When cinnabar has been subdued and refined so that it 
takes the shape of a lotus bud and is translucent with a nimbus, it has become a medicine of 
the highest grade, which when ingested results in immortality (or, which is ingested by 
immortals). 

The' Canon 'a says that cinnabar is a natural cyclically-transformed elixir, and that the 
vulgar are unable to gauge its fundamental principles. The uninitiated all know about 'jade 
throne' cinnabar. But the' golden throne' and' celestial throne' are cinnabars of the Purple 
Dragon and Dark Flower of the Most High (thai shang tzu lung hsiian huaJ),b and not the 
kind which vulgar fellows can see or know about. Any devoted gentleman of the common 
sort, after storing up merit, can refine jade throne cinnabar alchemically and by taking it 
attain immortality. But as for golden throne cinnabar, a man born with immortality in his 
bones must first refine his spirit to a state of pure void (chhing JzsUZ) and live as a hermit in a 
cliff-bound cave. Then the immortals will gather it and feed it to him. He will forthwith be 
transformed into a Feathered Being (i.e., an immortal) and will bound upwards into the Lofty 
Purity (of the heavens). Lastly celestial throne cinnabar is collected and eaten only by the 
Celestial Immortals and Realised Officials in heaven. It is no medicine for lesser immortals. 

When jade throne cinnabar has imbibed the pure seminal essence of Yang sentience for 
six thousand years it is transformed into golden throne cinnabar, the throne of which is 
yellow. In the centre are five pieces growing in layers, surrounded by forty or fifty small 
balls.c After 16,000 years of imbibing (essence), golden throne is transformed into celestial 
throne cinnabar, in which the throne is jade-green. There are nine pieces in the centre, 
growing in layers, pressed closely about by 72 (smaller) pieces. It floats in the midst of the 
Grand Void, constantly watched over by one of the spirits of the Supreme Unity (Thai 13). 

On, a Superior Epoch day (shang yuan4)d the Realised Officials descend to collect it. The 
mountain (on which it is found) suddenly lights up; the whole mountain is illuminated as if 
by fire. This celestial throne cinnabar is collected (only) by Realised Officials; people of the 
world can have no opportunity to gather it. 

The fundamental principles of cinnabar are deep and arcane, e but worthy and enlightened 
gentlemen who have their hearts set upon floating up (to become immortals) must learn to 
distinguish the various qualities of the Medicine, high from low. Only then will they be 
ready to regulate the phases of the fire, to combine the Yin and Yang subduing methods, and 
then without further ado be consecrated as Perfected or Realised Immortals of high grade. 

a This must be the no longer extant (and possibly non-existent) • Canon for Making the Perfected 
Treasure' (Lien Chen Pao Ching5), to which Chhen Shao-Wei's works are supposed to be supplementary 
instructions. f 

b The Most High (Thai Shang6) is, like the Supreme Unity (Thai P) in the next paragraph, one of 
the great celestial divinities of Taoism. 

C Here we follow the reading of the TT883 and Chhing Chen Kuan7 versions; the basic text has 
• forty-five' (ssu-shih-u'U8). 

d The Superior Epoch day, one of three epoch days during the year, was the fifteenth day, or full 
moon, of the first calendar month. TP YL, ch. 30, p. 2a, quotes the: Shih Chi,9 the first of the dynastic 
histories (c. -90), ch. 24, p. 3a (tr. Chavannes (I) vo!. 3, p. 235), to the effect that on this night offerings 
were made to the Supreme Unity, and comments that this is the origin of the Lantern Festival later 
held on the same night. On the Han cult of the Supreme Unity, see Camrnann (9). 

e The TT883 version reads with equal plausibility: • The fundamental principles of cinnabar are as 
inaccessible as a high mountain, but superior worthies and enlightened gentlemen who have their 
hearts set ... ' 
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Of the many qualities of cinnabar enumerated above, 'creek cinnabar' and' earthy 
cinnabar' were crude varieties used mainly in the commercial distillation of mercury. 
The kinds useful to the physician and alchemist were all exceptionally large tabular or 
orthorhombic crystals of substantially pure crystalline mercuric sulphide.a The white 
beds in which these minerals grew would have been drusy quartz. 

Anyone who has not learned from Lynn Thorndike (I) or Frances Yates (I) to 
appreciate the remarkable capacity of science to coexist with magic may be troubled 
or even scandalised by certain tensions implicit in this text, but alchemy and even 
early medicine reflect them throughout. The recurring resort to scientific chhi and Yin
Yang explanations does not seem to sit well with the frequent reminders that the 
final issue of the alchemical process was expected to be an appointment to the ranks 
of the Spiritual Civil Service. We cannot pretend that we understand the historical 
dynamics of Chinese alchemy until someone has succeeded in explaining why this 
very real contradiction never generated sufficient dialectical voltage to be faced or 
resolved.b 

I t seems finally to have withered away with the ascendancy of internal or physio
logical alchemy in the Thang and Sung, when concern with an objective hierarchy of 
immortals and divinities was somewhat displaced by direct attention to the aim of 
what a Jungian would call psychical integration. This emphasis on personal grm\'th is 
too apparent to overlook in a few lines of an alchemical poem in the' Arcane Memo
randum of the Red Pine Master' (Chhih Sung Tzu Hsuan Chi}), probably of the Thang 
or earlier: 

Successful means solidly building the Wall,c 
Indispensable to distinguish the Hard and the Soft, d 

Necessary that the maturing come within man, 
Due to the concentration of his heart and mind.e 

If his heart and mind have reached divinity, so will the Medicine; 
If his heart and mind are confused the Medicine will be unpredictable. 
The Perfect Tao is a perfect emptying of the heart and mind. 
Within the darkness-unknowable wonders. 
When the wise man has attained to the August Source, 
Then in time he will truly reach the clouds.! 

We can only suggest for the moment that the structure of the Unseen World may have 
been all along in a very deep sense that of the human spirit. 

a For a discussion of these varieties of cinnabar, see below, pp. 30Iff. 
b One must always remember the overwhelming persuasion of ancient Chinese thought that a 

specifically material immortality within the natural world was possible (cf. Vo!. 5, pt. 2, pp. 7xff., 93ff. 
above). Also there is hardly any limit to the co-existence of different forms of experience within anyone 
culture. Would Louis Pasteur, for example, have had any objection to attending mass on the Feast of 
St Michael and all Angels? 

c I.e. the immurement of the spirit from the flow of chance perceptions, thoughts and images (cf. 
pt. 5). d I.e., Yang and Yin. 

e Hsin2 is translated throughout as 'heart and mind', since neither' heart' nor' mind' alone would 
convey the sense of the original. 

f Quoted in Tan Lun Chiieh Chih Hsin Ching (TT928), p. 14a; see also YCCC, ch. 66, p. 140. 
Translation from critical edition in Sivin (5). 
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A second tension prevalent in alchemy prompts us to ask what credit Chhen Shao
Wei should be given for innovation in his account of super-cinnabar, despite his 
insistence that a Realised Immortal revealed the contents of his book to him one day in 
a mountain cave?a Any hope of answering this question must be greatly qualified by 
our inability to draw an absolute line between revelation and inspiration, but it is 
obviously relevant to ask how much of the information in the document was already 
known. We can throw light on this point to the extent that datable documents allow. 
Fortunately, they serve to assure us that at least the bare conception of throne forma
tions of exceptional alchemical value was known well before the time of Chhen's 
epiphany. 

A landmark of pharmacology, Hsii Chih-Tshai'sl Lei Kung Yao Tui2 (Answers of 
the Venerable Master Lei concerning Drugs), c. + S6S,b in the course of its enumera
tion of the varieties of cinnabar, makes this assertion, bland by comparison with 
Chhen's but an anticipation none the less: 

There is a spirit throne cinnabar (shen ts03), as well as a golden throne cinnabar and a jade 
throne cinnabar. If they are taken, (even) without having passed through the alchemical 
furnace (ching tan tsa04), they will forthwith extend one's destined span of life.c 

As has been remarked in our study of mineralogy, d in the middle of the + 7th century 
Su ChingS also speaks of 'lustrous cinnabar', of which 

one crystal grows separately in a 'stone shrine' (shih khan6). The largest is the size of a hen's 
egg, and the smallest the size of a jujube or chestnut. It is shaped like a lotus, and when 
broken it resembles mica, lustrous and transparent. It grows on a stone 'belvedere' inside 
the shrine. If he who finds it carries it on his person, it will keep him from all evil.e 

Finally the great pharmacognostic critic Khou Tsung-Shih7 provides an illuminating 
description of the mining of large cinnabar crystals at Chin-chou in his' Dilations upon 
Pharmaceutical Natural History' (Pen Tshao Yen 1,8 preface dated +III6): 

The Old Crow Shaft (lao ya ching9) • •• has a depth and (underground) extent of several 
hundred feet. First wood is piled up inside to fill the excavation and then it is set on fire. 
Where the dark stone cracks open there are small • shrines'. Within each of these is a bed of 
white stone, which resembles (white) jade. Upon this bed grows the cinnabar, the small 
(crystals) like arrow-heads and the larger like lotuses. Their lustre is so great that they 
reflect light as well as mirrors.! When they are ground up their colour is a vivid red. The 
larger specimens of the cinnabar, together with their beds, weigh from seven or eight up to 
ten ounces.g 

a YCCC. ch. 69. p. 1 a. The encounter is dated in the Thien-Yuan lO reign-period. which has not been 
identified with certainty. See Sivin (I). pp. 47-8. 

b We name him as the author here. though he purports to be the commentator of an earlier Lei Kung 
text incorporated in his work. C Cit. CLPT. ch. 3. p. 3a. tr. auct. d Vol. 3. p. 649. 

e Cit. CLPT. ch. 3. pp. 3 a-3 b. tr. auct.; cf. Okanishi (5). p. 99. 
f • Arrow-head' (ehien tshu") and' mirror-face' (ehing mien") are the two most common terms used 

today for very high grades of cinnabar used in seal pigment. The two are mentioned together with 
lustrous cinnabar in the Thien Kung Khai Wu of + 1637. ch. 16. p. 1 b. in a passage mistranslated in 
Sun & Sun (I). pp. 279-80. 

g Cit. CLPT. ch. 3. p. Sb. tr. auct. 
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Putting all these data together, we can reasonably posit that Chhen Shao-Wei was 
responsible, whether by inspiration or revelation, for adding texture to the idea of 
supra-normal formations of cinnabar. What interests us is that one of the conceptioQIl 
which he newly applied was that of chain metamorphosis. 

There is evidence that Chhen's description of super-cinnabar did not remain an 
utter secret after all. The Lung Hu Huan Tan Chiieh l (Explanation of the Dragon-and
Tiger Cyclically Transformed Elixir), evidently of the Wu Tai, Sung or later, follows 
Chhen's jade throne -+ golden throne -+ celestial throne sequence, specifying the same 
time-intervals between metamorphoses, and speaks of cinnabar of the hi.ghest graqe 
as 'natural cyclically-transformed elixir'. a What is hardly less significant, a distant b'l)lt 
on-pitch echo appears in the literary remains of the great Thang statesman Li Te~ y u z 

( + 787 to + 849), by Taoist lights .at best a 'devoted gentleman of the common sort.' 
His 'Essay on Smelting the YeUow', by which he means alchemy, begins: b 

Someone asked me about the transformation involved in 'smelting the yellow' . I said: ' I have 
never studied these matters, so how am I to deny that there is such a thing? Still, with the aid 
of perfected principles one can always inquire into Nature and all its phenomena. Now 
lustrous cinnabar is a natural treasure of heaven and earth. It is found in rock caverns, 
growing on snowy beds, and resembling newly grown lotuses before the red buds have burst 
open. The tiny (crystals) do obeisance in a ring, while the large one occupies the centre. Th~s 
corresponds to the configuration at the celestial pole, and the respective positions proper to 
ruler and ministers.C (The mineral) is lustrous and transmits light (wai chMJ). Those who 
gather it trace along the vein of mineral (shih mo4) (till they find it). Truly, it has been cast 
(chus) by the Shaping Forces.d 

It was not the idea of mineral evolution that interested Li, political moralist that he 
was. The excellence of the configuration of lustrous cinnabar lay in its resonance with 
the metaphysics of monarchy, which Confucius had long before illustrated with the 
image of the central Pole Star surrounded by genuflecting asterisms. 

(4) THE ALCHEMIST AS ACCELERATOR OF COSMIC PROCESS 

There is a piece of dialogue in Ben Jonson's play 'The Alchemist' (+ 1610) which 
might well serve as the text for our argument as it gradually unfolds:e 

Subtle: Why, what have you observ'd, Sir, in our Art, 
Seems so impossible? Surly: But your whole Work, no more. 

a TT902, ch. I, pp. 2b, 4b-Sa. 
b For a very early instance of the term Juumg yeh6 for alchemy, see above, pt. 3. p. 36. 
C An allusion to Lun Yii,7 II, i, tr. Legge (2), '1'01. I, p. 145; 'The Master said, "He who exercises 

government by means of his virtue may be compared to the north polar star, which keeps its place while 
all the stars turn towards it.'" Cf. Vol. 3, pp. 2S9ff. 

d Huang Yeh Lun,s in Li Wen-Jao Wai Chi,· ch. 4, pp. 6a-6b, reprinted in Wen Y1!lln Ying HU(1,IO 

ch. 739, p. Isa, tr. auct. In the preface to his 'Rhyme-prose on "Smelting the Yellow'" (Hut.mg Y«!jh 
Fu"), which is considerably cooler toward the Outer Elixir than this essay, Li mentions the date + 831 
in connection with his interest in alchemy. See Li Wen-Jao Pieh Chi,'z ch. 1, p. 1 a. 

e Act Il, Scene Hi. Duncan (1), p. 706, has pointed out that the ideas expressed are, as would be 
expected, Paracelsian. See also pp. 223, 231, 236 above, and p. 506 below. 
I~~~n. 2.~m 3~~ tEa I~ 
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That you should hatch Gold in a furnace, Sir, 
As they do Eggs in Egypt! Subtle: Sir, do you 
Believe that Eggs are hatch'd so? Surly: If I should? 

Subtle: Why, I think that the greater Miracle. 
No Egg but differs from a Chicken more 
Than Metals in themselves. Surly: That cannot be. 
The Egg's ordain'd by Nature to that end, 
And is a Chicken in potentia. 

Subtle: The same we say of Lead, and other Metals, 
Which would be Gold, if they had time. Mammon: And that 
Our Art doth further. 

243 

We have already seen how well Subtle's answer applies in China, and are ready to 
explore the transition to Sir Epicure Mammon's amplificatory remark.a Let us begin 
by summarising the next propositions which we shall endeavour to demonstrate. 

Since the formation of minerals and metals is bound by time, and thus attributable 
to the same cosmic forces which are responsible for other life cycles, there is a very 
direct connection between the chemical operations of Nature and the practical 
techniques of the metal-working artisan. In extracting a metal from its ore, or making 
strong steel from brittle cast iron, he was demonstrating that man can imitate natural 
process, that he can stand in the place of Nature, and bring about natural changes at 
a rate immensely faster than in Nature's own time. The discovery that the speed of 
mineral growth processes, unlike those of plants and animals,b can be controlled by 
man, must certainly have been one of the main factors that led to the beginning of 
what we have called proto-scientific alchemy. For the alchemist went on to design 
processes for reproducing at a much faster rate the cyclical rhythms of Nature which 
controlled the maturing of minerals and metals in the earth. No man could wait 4320 
years to see Nature make an elixir, but by fabricating one with his own hands in a 
few months or a year he would have a unique opportunity to experience and study the 
cyclical forces responsible for that change and thus for all natural change. No under
taking could be more quintessentially Taoist. And when the elixir acted in projection 
it was nothing less than a 'time-controlling substance'. c It accelerated the time-scale 
of perfection; and once the further point of perfection was reached, it cancelled time's 
attrition (for that is what perfection implied). Fig. 1516 has been designed to show 
how the deceleration of human ageing was the counterpart of the acceleration of the 
forming of the imperishable metal. Ko Hung says this almost in as many words: 'All 
the numinous fungi can bring men to longevity and material immortality-and this 
belongs to the same category as the making of gold'. d And he goes on to quote the 

a Cf. Eliade (5), pp. 175ff. Arabic alchemical thought, intermediate between those of China and 
later Europe, also had this idea. In those parts of the Jabirian Corpus and al-Razl's Kitab Si" al-AsTar 
which went to form the Latin De Aluminibur et Salibus a couple of hundred years later we find much 
talk of mercury and sulphur turning into gold and silver in hundreds of years within the earth-but also 
God has given power to men to accomplish the change in a few days. Fermenting like yeast, the 
elixirs do just this. See the translation of Ruska (:u), Lat., pp. 62, 64, Germ., pp. 96, 98. 

b The control of growth- and differentiation-rates in plants and animals had to await the develop
ment of modern biology, one of the latest of the post-Renaissance sciences. 

C The phrase was first used by one of us (N.S.) at the Bellagio Conference on Taoist Studies (1968). 
d PPTINP, ch. 16, p. sa, b, tr. auct., adjuv. Ware (5), pp. 268-9. 
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Fig. I516. Diagram to illustrate the conception of 'time~control1ing substances'. Above, the deceler
ation of human ageing, the attainment of prolongevity through gerontological continuance (slwu loo) 
to centuries of life (chhang shing) or material immortality as a hsien. Below, the acceleration of the 
normal maturation of gold and silver in the earth, 'true yellow gold' (chen huang chin) being produced 
in a few months instead of long ages. 

optimistic words of Huang Shan Tzu:! 'Since heaven and earth contain gold, we also 
can make it.'a 

What needs emphasising is that the alchemist's enterprise, as he himself defined it, 
was not chemistry in any usual sense of the word but physics. b The concern that 
brought his models of the cosmic process into existence was not directly with the 
properties and reactions of various substances. These properties and reactions were no . 
more inherently important than the characteristics of pigments which a painter must 
master in order to produce the picture which exists in his mind's eye. Chemical 
knowledge and proto-chemical concepts were by-products, and alchemists did not 
lack the acumen to record and build upon them. But the aim of the process, which 
conditioned every step in its planning, was the model of the Tao, the cyclicalenergetics 
of the cosmos. 

Looking at all the evidence impartially, one cannot escape the conclusion that the 
dominant goal of proto-scientific alchemy was contemplative, and indeed the language 
in which the Elixir is described was ecstatic. Here is one of a hundred descriptions 
which might be adduced to prove the point: 

Open the reaction-vessel. All the contents will have taken the shapes of golden silkworms 
or jade bamboo shoots, or of lions, elephants, oxen, or horses, or the form of a human 
general of great courage. The shapes will vary, but they will all be induced by the $piritual 
force of the sun, planets, and stars, and the chhi of the heroes of sky and earth. What congeals 
in these amazing ways is the essence of water and fire, Yin and Yang.c 

• An obscure alchemist, apparently of the Han period, but not mentioned elsewhere by Ko Hung. 
A Huang Shan Chun has two 'biographies' in the Tao Tsang. 

b Although of course we can discern a considerable element of the former in his processes. We shall 
have more to say about proto-chemical ideas below, pp. 2,9Sff. 

C Chin Hua Chhwrg Pi Tan Ching Pi Chih2 (Confidential Instructions on the Manual of the Heaven
Piercing Golden Flower Elixir), + 12,2,5; TT907. ch. 2" p. 16a, tr. auet. This is the book by Ph~ng $su &; 
Meng HsU which we draw on so much elsewhere (pp. 3, 35ff., 43, 58, 7Iff.) in connection with chemical 
apparatus. 

'.~T '~~~Dff~~~ 
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In a second example we can readily identify what the alchemist was looking at: 

If you wish to prepare yellow gold, take 1/24 ounce (chu 1
) of Cyclically Transformed 

Elixir and put it into a pound of lead; it will become real gold. You may also first place the 
lead in a vessel, heat it until it is liquefied, and then add one spatula of the Scarlet Medicine 
to the vessel. As you look on, you will see every colour flying and flowering, purple clouds 
reflecting at random, luxuriant as the colours of Nature-it will be as though you were 
gazing upwards at a gathering of sunlit clouds. It is called Purple Gold, and it is a marvel of 
the Tao.a 

One could hardly hope for a better description of what a cupeller sees on his lead 
button as it oxidises and the oxide is moved by surface tension. b But the richness and 
vividness of the particulars bespeak a state of heightened awareness which one is 
naturally tempted to link with the alchemist's meditative practices, since we see it so 
widespread in the texts. We cannot rule out the possibility that drugs played a role 
in this tendency to perceive multum in parvo, many descriptions coming close to those 
reported by takers of hemp and other hallucinogens today, but ecstatic introspection 
was so common in ancient China that this is hardly a necessary hypothesis. c 

The alchemist undertook to contemplate the cycles of cosmic process in their newly 
accessible form because he believed that to encompass the Tao with his mind (or, as he 
would have put it, his mind-and-heart) would make him one with it. That belief was 
precisely what made him a Taoist. As we have pointed out earlier, the idea behind 
Taoist ataraxy is not at all unlike one of the central convictions of early natural 
philosophy in the West, namely that to grasp intellectually the constant pattern which 
underlies the phenomenal chaos of experience is, in that measure, to be freed from 
the bonds of mortal finitude.d The idea that scientific knowledge leads to spiritual 
power also accounts for the extreme attention given to ritual purity-to fasting, 
cleanliness, invocations and spells, and the location of the laboratory in a place safe 
from contamination by contact with the profane.e 

Before returning to the main thread of our exposition, it is necessary to acknowledge 
an obvious question. If the use of the alchemical process was contemplative, why was 
the adept at such pains to construct a complex object of meditation in the external 
world rather than in his mind? After all, a purely mental quest might well have been 
just as rewarding. The best answer we can offer is a reminder that laboratory alchemy 
was only one of many means to Taoist transcendence of the mortal condition. Each 
discipline had its adherents, who chose it because its style suited them (and most 
found it useful to choose more than one). Those who found an external object useful 
practised ~xternal alchemy; those who did not practised internal or physiological 

a Thai-Chhing Chin I Shen2 Tan Ching (Manual of the Potable Gold or Metallous Fluid and the 
Magical Elixir or Enchymoma; a Thai-Chhing Scripture). probably between + 500 and + 550, in 
YCCC, ch. 65. p. 15b, tr. auct. Another version is found in TT873. For other examples of heightened 
awareness in descriptions of alchemical products. see Sivin (I) and Maul (I). 

b The significance of this passage was immediately apparent to the historian of metallography Cyril 
Stanley Smith (priv. comm. 29 October 1968). 

C See however pt. 2. pp. 150ft". above. d See Vol. 2, pp. 63ft". 
e On the further significance of such withdrawal cf. Vol. 5. pt. 3. pp. 36, 82-3 above. 
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alchemy; others found what they needed in sexual techniques or devotional objects;a 
those who needed no object at all sought the same end in more classical forms of 
meditation. External alchemy took the directions it did because some Taoists found 
the conjunction between spiritual perfection and the design of laboratory proce~s not 
only natural but obvious. We hope in what follows at least to begin making their 
reasoning accessible. 

There was nothing man could do to make plants or animals grow to maturity in 
any but their own good time.b The only control the farmer exerted was to choose 
whether his crops or stock were to grow at all, and at the proper moment to terminate 
their life-cycles by harvesting or slaughtering in order to sustain the life-cycles of the 
human beings who were to consume them. Here one cannot but repeat Mendus~ 
story of the man of Sung, 'who was grieved that his growing corn was not longer, so 
he pulled it up. Returning home, looking very stupid, he said to his people, "lam 
tired today. I have been helping the corn to grow long." His son ran to look at it, and 
found the corn all withered.'c This conviction that man's benefit lies in conforming 
to and when possible furthering the inexorably paced work of Nature lies close to the 
heart of Chinese quietism and Taoist ataraxy.d Equally, the realisation that the rate 
of mineral growth was controllable was one of the stoutest ideological props of the 
quest of the Taoist magus for a state of affairs in which, as Ko Hungl put it, 'my span 
of life is up to me, not to Heaven. 'e That realisation was no innovation of the alchemist, 
although he was certainly the first to make philosophical use of it. In truth it is a distant 
cousin of the assertion often made about great artificers and inventors like Chang 
Heng2 (+78 to + 139) that 'their ingenuity (or workmanship) rivalled (or equalled) 
that of the Shaping Forces.'f As Eliade has shown for many cultures, and Granet 
began to demonstrate for China, a consciousness of superhuman respons~bility for 
interfering in the life-cycle of minerals was embodied in the rituals (often obstetrical 
in imagery) of the miner who delivered the ores from their womb and the smelter who 
converted them rapidly into metals much further along the scale of maturity.g Both 
were taking unto themselves dangerous powers, and needed all the protection tbat 
tabus and rituals could provide, This need was also urgent in alchemy.h That metal
workers succeeded made them magicians and heroes. l The alchemists, who accepted 

a The most general view, however, was that sexual techniques alone could lead to lengthened life 
but not to immortality. See, for instance, Hw.zng Ti Chiu Ting Shen Tan Ching Chiieh (TT878), ch. 4, 
pp. I a-2b, which makes this point but also says: 'Or if he only takes the Medicine, and does not obtain 
the essentials of the Art of the Bedchamber, then it will be impossible for him to live for ever.' This is 
because if adepts 'give free rein to their emotions and desires, without knowing that they can equitably 
regulate the dispersion (of their ehh;), they are hacking at the trunk of their lives.' On this whole subject 
see pt. 5 below. 

b This is not to deny the existence of beliefs in the possibility, for instance, of growing plants 
instantly by magic. The tradition of this in Chinese culture has been traced by van Gulik (4). 

e See Vo!. 2, pp. 576-7. d See Vo!. 2, p. 66, 
e We discuss this slogan more fully below in pt. 5. 
f Chin ShU,3 ch. 1I, p. 3 b, is an example of this. 
g Eliade (5); see also Granet (I),' pp. 496-501. 
h The most complete collection of alchemical rituals is probably that in the Huang Ti ChiuTing 

Slum Tan Ching Chueh (TT878). I Eliade (5), pp. 87-108. 
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the reality of the magic-ritual experiential universe of the smith, were at the same time 
ready to apply to it an abstract proto-scientific analysis. They saw the parallel between 
the metallurgist's midwifery and the operation of the Shaping Forces in Nature, and 
adapted to cosmic concerns the arts of maturing metals. 

That the apparently artificial conditions of the laboratory could be made profoundly 
natural and responsive to the operation of the larger Tao is an axiom of alchemy. As 
the • Supplementary Instructions to the Yellow Emperor's Nine-cauldron Spiritual 
Elixir Canon' put it, 

When earth mixes with water to form mud, and is kneaded (hsien l ) (by subterranean 
processes) below a mountain, there will be gold, and generally cinnabar above it. When this 
(cinnabar) is ceaselessly metamorphosed and cycled, and once again forms gold, this is 
merely a reversion to the root substance, and not something to be wondered at.a 

How could the alchemist be sure that what went on in his reaction-vessel repre
sented a cosmic process? If it did not, like the man of Sung he would be overruled by 
the Tao, and his elixir would wither. Given the character of the Chinese system of 
thought, success was bound to be a question of establishing correspondencesb which 
would ensure the identity of his process with that of Nature. The adept had at his 
disposal a diversity of approaches ranging from highly abstract theories to magical 
invocations. The complex design of most extant alchemical 'processes obviously 
depended upon so many considerations of every kind that today we can hardly begin 
to explain particular choices of ingredients, apparatus, and treatment. The one area 
in which we have at least begun to glimpse the rationale behind the concrete pro
cesses is at the same time the most abstract and very probably the most crucial, namely 
that which has to do with the application of correspondences by the use of qualitative 
or quantitative analogy. 

There were three primary points of application which could be used to plan a 
particular process as a recapitulation of the natural evolution of metals: materials, 
apparatus, and the timing of combustion. We shall see that all three possibilities were 
actually exploited, generally in conjunction. Time was the key to all three, for the Way 
of Nature is cyclical. It was easily within the operator's means, through timing, to 
make his process a microcosm which • succeeds because of its correspondence on a 
scale of thousandths.'c Since the cosmic cycles fall naturally into phases (generally 
marked by Yin-Yang states or the Five Elements), he had the option of temporally 
phasing some aspect of his treatment. For instance, he could vary the intensity of the 
fire so that it gradually increased or decreased at a measured tempo, analogous to that 
of the alternation of Yin and Yang in the course of the year. If this controlled variation 
in the temperature of the process was exerted upon two ingredients, or two main 
ingredients, he could expect that the phasing would set up inside his sealed vessel an 

a Huang Ti Chiu Ting Shen Tan Ching ChiJeh (TT878), probably compiled in the Sung ( + loth cent.), 
ch. 13, p. 2a, tr. auct. 

b See V 01. 2, pp. 26 I fr. 
e I.e. what we called in Vol. 2 symbolic correlations. Cf. p. 227 above and pp. 264fr. below. We may 

continue to use the two terms interchangeably. 
lti 
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alternating pattern of ascendance. First the Yin reactant would be dominant, and then 
the Yang one. The alternation would ensure that their qualitative correspondence to 
Yin and Yang became a dynamic correspondence to that rhythmic interplay of the 
positive and negative forces which was responsible for the maturation of metals as 
well as for all other growth. The alchemist could invoke further guarantees of fidelity 
to cosmic process by controlling the design or dimensions of the apparatus to produce 
a spatial microcosm as well. The furnace might be oriented with respect to earth and 
sky by what we would consider ritual means; then again, its measurements might be 
planned for numerological significance connected with the Order of Nature; or its form 
might be based upon that of the womb or its analogue the cosmic egg. 

Let us now proceed to examine the ways in which these possibilities, and others 
created by their interplay, were actually applied, in order to throw more light on the 
ideas which evolved them. Again we can hope to do no more than demonstrate how a 
few basic strategies were embodied in a great variety of tactics. It is impossible to say 
very much about the development of these tactics when the chronological relations 
of so many sources can still only be guessed at. We must also remind the reader that 
some alchemists seem quite unconcerned with cosmic parallels, and indeed with any 
rationalisation of the process at all. But this almost purely pr~matic approach is the 
exception, and even so an acquaintance with theory is often implicit in its documents. 

By the + 16th century European alchemists had also come to appreciate the timing 
of reactions, and many a medieval Chinese adept would have agreed with the words 
of William Blomfield, written in + 1557: 

But if thou wilt enter the Cam pe of Philosophy 
With thee take Tyme to guide thee in the way; 
For By-paths and Broade wayes, deep Vallies and hills high, 
Here shalt thou finde, with pleasant sights and gay; 
Some shalt thou meete which unto thee shall say 
Recipe this, and that; with a thousand things more 
To Deceive thy selfe, and others; as they have done before.S. 

(i) Emphasis on process in theoretical alchemy 

Although one cannot conclude that the Chou I Tshan Thung Chhi (+ 142) was the 
fans et origo of theoretical alchemy merely because it is the oldest book of its kind 
which we can still examine, it was certainly considered a basic canon by later theor
etically oriented alchemists, who referred to it often and adapted its idea of a chemical 
process based upon cosmic patterns.b Vie have seen earlier that no one can even say 
with confidence what the book was meant to be about. It can be-and has been-read 
as a poetic treatise on the inner significance of the (Book of Changes', on cosmology, 

a 'Bloomefields Blossoms', in Ashmole's Theatrum Chemicum Brittanni£;um, 1652., pp. 305-2.3. 
b Studying its exegesis and adaptation in early alchemical and other Taoist treatises is indispcmsable 

for evaluating the T.han Thung CMi, since none of its early commentaries survive, and the late .ones 
represent very tendentious readings. In particular, as we have noted (pt. 3, p. 57), they re-interpret the 
alchemical level entirely in terms of the enchymoma. 



33. ALCHEMICAL THEORY 249 

on breath control, on sexual techniques, on laboratory alchemy, or on any combina
tion of these. a Although the uncertainty is real enough, it is not very relevant to the 
later development of alchemy. Those alchemists who used the book simply assumed 
that it really was about the Outer Elixir, and that its purpose was to describe in 
recondite language the metaphysics of the laboratory process. So reading it, they were 
no less satisfied than those who applied its concepts (and still do, for that matter) to 
physiological disciplines. b 

Here we recall a comment of the bibliographer Chhao Kung-Wu I (d. + I 17 I) on the 
'Essay upon the Sun, Moon, and the Dark Axis' (Jih YiiehHsiian Shu Lun,z c. +740) 
of Liu Chih-Ku:3 

In the reign of the Brilliant Emperor he was Prefect of Chhang-ming4 in Mien-chous 

(Szechuan). At that time there was an edict seeking out gentlemen who understood the 
Elixir Medicine. Chih-Ku said that of the great Medicines of the immortals, none falls outside 
the scope of the Tshan Thung Chhi. He therefore composed this essay and submitted it to 
the court.C 

The Lung Hu Huan Tan Chiieh puts it just as unequivocally: 

For the Cyclically Transformed Elixir there is no formula; the Chin Pi Ching6 and the 
Tshan Thung Chhi are its formulae.d 

The preface to the oldest extant commentary upon the latter, written c. +945 by 
Pheng Hsiao,7 a priest of the Cheng-I8 denomination of Taoism in Szechuan, sees in 
it the prototype of the cosmic model (though Pheng was interested in laboratory 
alchemy only to the extent that its ideas and imagery were incorporated in 'dual 
cultivation '). e He wrote: 

(Wei Po-Yang) compiled the Tshan Thung Chhi to show that in preparing the Elixir one's 
Tao is the same as that of the Shaping Forces of Nature. Therefore he drew upon the symbols 
of the' Changes' to develop this point. f 

a See Vol. s. pt. 3. p. 74. b See pt. S. 
C Chao-Te Hsien-seng Tu Shu Hou Chih9 (the sequel included in Chilll-Chai Tu Shu Chih.IO + IISI). 

ch. 2. p. 33b. tr. auct. This note appears in the body of the 2o-chapter edition compiled by Chhao's 
disciple Yao Ying-Chi ll from Chhao's 4-chapter edition v.:ith posthumous addenda. and first printed in 
+ 1249 (ch. 16. p. lob). 

d TT902. ch. I. p. la. tr. auct. See also YCCC. ch. 70. p. I a. The Chin Pi Ching remains one of the 
great enigmas of Chinese alchemical literature. constantly mentioned and quoted (especially from the 
Sung on) as a text of great authority. but without agreement 'as to alternative names, authorship. or 
provenance. For instance. the citation from it by Wu Tsheng which we have quoted earlier (pt. 3. p. ISO) 
is to be credited to the Chin Tan Chin Pi Chhien Thung Chiieh" in the nei tan section of YCCC. ch. 73, 
p. 7b. As Ch hen Kuo-Fu (1). pp. 287-9. has noted. a number of quotations attributed to the Chin Pi 
Ching in late works actually come from the Tshan Thung Chhi. Since at the moment we have nothing 
to add to Chhen's review of the problem, we refer the reader to his note. 

e 'Dual cultivation' is (as we saw, p. 212) the term coined by Liu Tshun-Jen (I) to describe a late 
form of internal or physiological alchemy which depended greatly on a variety of sexual techniques. 
We do not agree with his view that laboratory alchemy played little or no part in it. See below. pt. 5. 

f Chau I Tshan Thllng CMi Fen Chang Thung Chen III (TT993), preface. p. lb. tr. auct. Although this 
commentary has no date. Pheng's COOu I TsOOn Thung Chhi Ting CMi Ko Ming Ching Thu l4 (TT994) is 
dated +947. 
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But the surest sign of the book's importance is its ubiquity. The majority of later 
writings (especially of the Thang and Sung) which quote any authority on theory 
quote it, very often citing it simply as 'the Canon '.a 

The process of the Tshan Thung Chhi, when it is read on the laboratory-alchemical 
level, involves two ingredients which are sealed in a reaction-vessel and subjected to the 
cyclically regulated influence of heat. The reactants, as we have seen, are likened to 
Yin and Yang both directly and by the use of many Yin-Yang embodiments-dragon 
and tiger, fire and water, husband and wife, and so on. Tile equitably phased variation 
in the intensity of the fire is also explained in terms of the cosmic Yin-Yang cycles 
which condition the coming-into-being and passing away of phenomena. The sequence 
of steps is controlled by the use of the I Ching trigrams and hexagrams. The reaction
vessel is likened to the undifferentiated primordial chaos (hun-tun l ) from which 
phenomenal things are eventually formed. Each of these themes became perennial, 
but there was a less obvious influence upon later generations too. In the Tshan Thung 
Chhi the emphasis is on the process, and the product is practically ignored. There are 
no instructions for compounding, no rituals for ingestion, and a mere couple of cursory 
descriptions of that immortal beatitude which to pragmatic alchemists like Ko Hung 
was the whole point.b In this sense the Tshan Thung Chhi was a precursor of the 
extreme theoretical tendency in later alchemy. Among its posterity we find occasionally 
such a concern with gnostic rapture, achieved by contemplating the process, that the 
practical steps between understanding the reaction and becoming an immortal are 
skipped altogether. Perhaps the clearest of many examples occurs in the Thai Ku Thu 
Tui Ching2 (Most Ancient Canon of the Joy of the Earth),C an undated work, pOS$ibly 
Thang or earlier, on the fixing ('subduing',Ju3)d of minerals and metals: 

This discussion of the Five Metals is not the great doctrine of the Perfect (or Realised) 
Tao. But if (the devotee) attains a clear and penetrating understanding of these Five 
Elements, one can proceed to a discussion of fire-subduing, and can then talk to him about 
the Tao of projection (tien hua-4).e When he has comprehended every aspect of the Five 
Elements, he will be a man of balanced Realisation, and the Three Wormsr will leave his 
body.g 

a This point may be verified even from the few treatises which have been translated into Western 
languages; see e.g. Hng & Collier (1) and Spooner & Wang (1). 

b That the adept's life is lengthened once the elixir enters his mouth is stated in ch. x, p. 24a. His 
journey through the void and enrolment among the immortals is described very briefly in ch. t, p. 19b, 
and ch. 3, p. lob. 

e In this very provisional translation of the title, • Earth' (thuS) is the median element and 'Joy' 
(tui6) is one of the eight trigrams of the I Ching. Among the metals the former is associated with gold 
and the latter with silver (though that is not its only meaning in alchemy; see Sivin (I), PP.I94-Sn.). 
On the date of this work see Chhen Kuo-fu (l), vo!. 2, p. 39I. 

d Sivin (I), p. 148, notes that • as used rigorously fu7 or fa hua'> means" chemical treatment of 
a volatile substance so that it is no longer volatile under normal conditions" , ; and that the terms are also 
used loosely to describe certain products merely earthy in appearance, or, when mercury k fixed, merely 
solid. Chih9 (lit. 'restrain ') is used alternatively for the same kinds of process, as is ssulO (lit. 'lcill ') 
though the latter is sometimes specialised to mean ridding of toxicity (see above, pp. 4££., 187, 191, 198 
and below, p. ,.63). 

e See pt. 3, passim. f See pt. 5 below. g TT942., ch. 1, p. 4b, tr. auct. 
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(ii) Prototypal two-element processes 

Although ink will continue to be spilt over the question of precisely what chemical 
reactions the Tshan Thung Chhi is describing,a the general outline of the process is 
unambiguously cosmogonic. It is recapitulated in this rhymed passage:b 

Cinnabar is the seminal essence of Wood; 
When it encounters Metal, they unite. 
Metal and Water conjoin, 
Wood and Fire are partners. 
These four the chaos (hun-thun l ), 

Aligning as dragon and tiger. 
Dragon Yang, its number odd; 
Tiger Yin, its number even. 
Liver, caerulean, the father, 
Lungs, white, the mother, 
Reins, black, the son:C 

Three substances, one family, 
Reunited at the centre (wu chiZ).d 

The apparent obscurity of this text begins to dissipate as soon as we recall the corre
lation between the Five Elements and Yin and Yang. Fire and Water represent the 
maximal or mature phase ofYin and Yang respectively (Fig. 1515). Wood and Metal 
stand for the phase in which one of the polarities is becoming dominant but is not yet 
at its height-within the system of the year, naturally, the intermediate seasons of 
spring and autumn-and so on. Seen in another way, they are intermediate phases in 
the alternating dominance of the polar complements. To use a metaphor the cogency 
of which will shortly become clear, Wood (immature Yang) is the son of Water 
(mature Yin), from which it emerges, but it is also the father of the Fire phase (mature 
Yang) which succeeds it. e Chinese thinkers ordinarily referred to these emergent 

a We do not raise again here the question of whether the Tshan Thung Chhi was originally meant as 
a work of laboratory or physiological alchemy or both (see above, pt. 3, pp. 50ff.). Our aim in what 
follows is simply to show how the book was understood by wa; tan thinkers. Nri tan adepts had their own 
interpretations, which varied according to whether the treatise was being understood philosophicallY or 
in terms of respiratory or sexual practices; examples may be found throughout Vol. 5, part 3, especially 
pp. 150, 200. 

b Ch. 2, p. 23a, tr. auct.; cf. Wu & Davis (I), p. 255. The lack of a critical edition is especially 
unfortunate here, for various versions differ as to the number of lines in this passage and their arrange
ment, as noted below. Our translation rejects all lines in which confidence is not fully warranted, but we 
must emphasise that it is based on a tentative reading of the text. 

C At this point in the Chou I Tshan Thung Chhi Fen Chang Chu Chieh, our basic text, three additional 
lines occur: '(The trigram) Li,J scarIet, is the daughter, Spleen, yellow, is the ancestor; The motion 
commences on the north-south line (tzu u;u4).' They appear also in the Tshan Thung Chhi Shall Yu 
of + 1669 in a different order, but in Chu Hsi's Khao I of + 1197 only the second line is found. The 
great commentator notes: 'The two lines" Heart, scarIet" and" Spleen, yellow" do not appear in the 
various editions; I do not know which version is the correct one' (pp. 2ob-2I a). The wording of this 
note indicates that versions available to Chu Hsi originally read' Heart, scarIet' (hsill chhih5) rather than 
'Li, scarlet' (/i chhih6). We provisionally omit both lines partly because of their uncertainty and partly 
because they conflict with the idea of a triune family expressed in the next line. 

d Literally, 'to the fifth and sixth of the ten celestial stems', which correspond to centre and Earth. 
e We follow, as do the texts, the Mutual Production order. See also above, pp. 225, 229. 
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phases as 'the Yin within the Yang', and vice versa. Earth is the neutral phase of 
balance in which, as we should put it, the polarities cancel out. 

Read alchemically, Wei Po·Yang's verses begin by constructing the primordial 
Chaos out of the four' unbalanced' elementary phases (in which either Yin or Yang 
predominates). Only one of the four, Wood, is explicitly identified with a substance, 
though it is natural enough to speculate that Metal stands for another. But we know 
already that the customary association of cinnabar is not with Wood but with Fire, 
which follows Wood in the Mutual Production succession order. We are constrained 
to allow for the possibility that 'cinnabar' is meant no more concretely than the 
dragon's odd number a bit further on, and that the first line may be asserting nothing 
more than the conventional genesis of the category Fire (as' seminal essence ')3. from 
the category Wood. Be this as it may, Metal and Wood (immature Yin and Yang) 
unite, and also merge with Water and Fire (mature Yin and Yang) through affinity of 
like with like, to form the Chaos. What fills the functional categories Water and Fire
whether other substances or alchemical treatment with water and fire-is left open. 
Indeed the point may simply be that Wood and Metal mature within the Chaos in the 
direction of complete differentiation as Yang Fire and Yin vVater, though this explana
tion would seem to be based on a rather confused notion of the Chaos. 

Then in the course of the treatment the' iron law of entropy' reverses itself, and the 
undifferentiated contents of the vessel segregate spontaneously into Yin and Yang 
components (tiger and dragon), which are thought of as spatially separate. These 
differ from the Yin-Yang components with which the process began in that their 
polarities are reversed. In the cosmological tradition the status of dragon and tiger as 
abstractions is ambiguous. They embody Yin and Yang emergent from their opposites, 
but early sources differ as to whether the dragon is Yang within Yin or Yin within 
Yang.b Here we can be reasonably sure that the dragon represents Yang emergent 
from Yin (its odd number is merely another Yang resonance), and the tiger the 
opposite. 

The point is reinforced by the image of a family, in which the immature Yang, or 
Wood (identified by its visceral and colour associations) is the father, the immature 
Yin, or Metal, the mother, and the mature Yin, or Water, the son. This feminine son 
redeems his family through a return to the Centre, that is to say through his role as an 
intermediary in the formation of the YeUow Sprouts from which the Elixir is grown. 
The line' Spleen, yellow, is the ancestor',c which appears in Chu Hsi's text, affirms 

a See pp. ZZ9 ff. 
b A commentary on the Huai Nan Tzu book, ch. 3, p. zb, which appears in TPYL, ch. 9Z9, p. 7a, 

refers to the dragon as the Yin within the Yang, or immature Yin. The opposite, however, is asserted in 
the apocrypal Chhun Chhiu Wei Yuan Ming Pao' (Ku Wei Shu, ch. 7, p. 8b). In the Kuan Lo Pieh 
Chuan,' another work also mostly lost, we are told that' the dragon is the Yang seminal essence lying 
concealed within the Yin'. Both these passages are cited in the encyclopaedia Chhu Hsiieh Chi,~ ch. 30, 
p. 2.2.0 (pp. 740, 738) respectively. Although the dragon is conventionally associated with water (as e.g. 
in Llln Heng, ch. 2.9, tr. Forke (4), vol. I, pp. 356-7, where the relation is specified as categorical affinity), 
in the trigram system of the' Book of Changes' it is associated with the fiery kua Chen.4 As for Ruan Lo, 
he was a famous geomancer and diviner of the San Ruo period (cf. Vol. 4, pt. l, pp. 296, 302), and his 
biography was written in or before the Thang. cOr, < grandparent'. 
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this point while completing the family metaphor; the ancestor, corresponding to the 
medial Earth phase, is the neutral organising centre to which the son returns.a It is 
easy enough to find this metamorphosis delineated explicitly in later texts, as in this 
example from Chang Hsiian-Te's 'Mental Mirror': 

The oral formula says: 'Use 8 oz. of lead, which is Yang, the Masculine, and the Tiger; 
and 9 oz. of quicksilver, which is Yin, the Feminine, and the Dragon. These two ingredients 
may metamorphose into a Lead which is also Yin. It corresponds to black, Water, and the 
number I, and is Yin'. b 

It is important to keep in mind that this concreteness closes many alternate avenues of 
opinion which the Tshan Thung Chhi leaves open, and which other alchemists later 
followed. 

Thus summarised, the plot of the story incorporates the familiar separation of Yin 
and Yang out of the universal blend, which Wang Chhung' had amply expressed 
sixty years before Wei Po-Yang. We have already discussed the marriage of the 
masculine and feminine forces, which engenders the phenomenal world, as it is 
described in the Huai Nan Tzu2 two centuries earlier still.c But here we see a new 
idea of great originality and religious depth: a double hierogamy, the first union 
resulting in complete undifferentiation and then complete differentiation, and the 
second union leading ultimately to the perfectly balanced and enduring organisation 
of the Elixir.d It would be tempting, though perhaps superficial, to point out a 
parallel with the basic spiritual process of Western alchemy, which unites the Stoic 
and Gnostic pioneers with the Christian magi of the Renaissance: the androgynous 
union as the Death of the Soul, and the perfect reconciliation of opposites in its 
resurrection. e 

To return to our exploration of the alchemical level of meaning, in principle Yin 
and Yang may be brought to bear on the process in different ways and at different 
stages. First they can be represented by two reactants which are blended and sealed 
within the vessel, duality subsequently merging to constitute the Chaos. It is equally 
logical to apply Yin and Yang as cyclic phases which alternate in time, as the sealed 
vessel and its contents are subjected to the periodic variation of fire or some other 

a One could hardly wish for a better instance of the functional character of alchemical thought. In the 
family image the immature elementary phases are considered the parents, which give birth to the mature 
Yin son, this son in turn completing them. The dragon and tiger, like the son, represent the post-Chaos 
stage, but they are conventionally associated with the immature polarities. The apparent contradiction 
disappears when we realise that the dragon-tiger image is meant to suggest not latency but emergence
in other words, to emphasise the evolution of the polarities from their opposites. 

b Tan Lun Chiieh Chih Hsin Ching (TT928), probably Thang; p. 6a, tr. Sivin (5). It is not impossible 
that the oral formula ends just before the last sentence, which would thus be the author's comment. 

c Pp. 224-5 above, and Vo!. 2, pp. 371-4. Of course both these ideas may be found less distinctly 
expressed though fully fleshed before the Han. See, for the former, the Great Commentary of the Book 
of Changes (Hsi Tzhu Ta Chuan3), XI,S, tr. Wilhelm (2), vo!. I, p. 342; and for the latter, Lii Shih 
Chhun Chhiu4 (-239), ch. 5, sect. 2, (ch. 22); tr. Wilhelm (3), p. 56. 

d For the nei tan interpretation of this same process, see below, pt. 5. 
e Cf. pt. 2, pp. 22ff. above, p. 361 below, and again Vo!. 5, pt. 5. 
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treatment. The separation of the Chaos yields a' pure' Yin and Yang, of supramundane 
perfection and thus no longer embodied in the ingredients. The new pair bears the 
same relation to the original substances as an immortal does to an ordinary mortal. 
Their polarities are reversed to signify the realisation of potentiaL Later alc~mists and 
annotators spoke of the pair as Realised Lead (chen chhienl ) and Realised Mercury 
(chen hung2), or Realised Metal and Realised Water, and tended to think of them as 
actual substances, intermediates in the preparation of the Elixir.a Some, less interested 
in theoretical rigour than in results, simply took them as cover-names for ingredients.b 
Nevertheless, once the commentaries are set aside it is hard to see this second~stage 
Yin and Yang represented in the text as anything but functional categories. 

The implication of many commentators that the original ingredients are lead and 
mercury is also far from unambiguously justified, even on the assumption that the 
book was written to make chemical sense. In an extremely arcane argument which 
introduces sons and mothers, white tigers and caerulean dragons, sun and moon, 
purely for their categorical associations, it is perfectly possible that the metal lead is 
merely meant to stand for the corresponding element Water. Let us examine the only 
mention of metallic lead in context. c There it is juxtaposed with the River Chariot 
(ho chhe3), which in later alchemy regularly refers to mercury. It would be poor 
method, of course, to assume the same specific identification in the Tshan Thung 
Chhi: 

Knowing the white, cleave to the black, 
And the spirits will make their appearance. 
The white is the essence of Metal, 
The black, the fundament of Water. 
Water is the pivot of the Tao; 
Its number is called One. 
At the inception of Yin and Yang 
The Dark (hsiian4) holds Yellow Sprouts in its mouth. 
It is the Master of the Five Metals; 
The River-chariot of the North. 
Thus lead, black outside, 
Holds in its bosom the fioreate essence of Metal. d 

a The outstanding prominence of 'true' or 'vital' lead (chetl chhien) and 'true' or 'vital' metcury 
(chen Iwng) in nei tan physiological alchemy we emphasise in its appropriate place below (pt. 5). Alt,hough 
the tenns occur more rarely in wai tan elixir alchemy they certainly do appear in that cont~ (ef; pp. 
258ft.), and can even be found in connection with chemical industry. An exampleofthi$last:ul\ag~LOCCUf$ 
in Ling Wai Tai Ta (+ 1178), ch. 7, pp. lIb, I2a, where Chou ChhU-Fei is discUSlling :the cinnabar 
mines of Yungchow and Kuei-te. He opines that mercury produced from cinnabar is not chen Jmn,r(thu$ 
contrary to Meng Yao-Fu, p. 259 below), and suggests that the tenn should be reserved for the roItive 
mercury which could be collected in these mines. Free mercury does in fact $Ometim~ occur dis
seminated in mercuric ore beds (Gowland (9), p. 348; MelIor (1), p. 341; Partington (10), p. 3'93). How 
much Chou ChhU·Fei knew about the tenninological usages of wai tan and net tan adepts is of course 
a moot point. He is clearly taking 'chen hung' in its most literal sense as 'authenticrnerC1,lry'. 

b Especially in physiological alchemy; cf. pt. 5 below. 
C Metallic lead is also mentioned, along with white lead, in an example of transformation in ch. 12, 

p. 2Sb; see above, pt. 3, p. 68. 
d Ch. x, p. 16a, tr. auct. Echoes of the Tao T€ ehing are very obvious here; cf. Vo!. 2, pp. 57. 59· 
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The mention of Yellow Sprouts establishes that these verses are about the Yin and 
Yang which have emerged from the Chaos, not those which went into it; even in the 
extant commentaries, none of which is committed to a wai tan interpretation, we find 
the white and black of this passage equated with Realised Metal and Realised Water.a 

, The Dark' and 'lead' are thus arcane ways of referring to the Black Son encountered 
a few pages back-the Yang Water out of which the Yellow Sprouts (and thus, in the 
longer view, the Elixir) is prepared. Th~ 'floreate essence of Metal' in the last line is 
an already familiar way of designating the element which precedes Metal in the 
Mutual Production order, namely Earth, to which the balanced Yellow Sprouts 
corresponds. b The emphasis on the black, on Water as the pivot of the cosmic process, 
is anything but rhetoric. Of the post-Chaos Yin-Yang pair, black Metal and white 
Water, it is the former which becomes pregnant with the Yellow Sprouts.c 

The early alchemist who was more concerned with finding practical instructions in 
this gnomic text than with plumbing its philosophical meaning could take either of 
two basic directions. He could interpret it as concerned with some operation involving 
lead and mercury, perhaps in an amalgam.d But he might also understand the direct 
reference to lead as a mere illustrative example of how a substance can be one thing on 
the outside (or actually) and something else inside (or potentially). On this reading 
the text is concerned in a very theoretical way with the metamorphoses of mercury
or cinnabar, which as we shall see amounts to the same thing-alone. Many alchemical 
treatises which follow in one way or another the tradition of the Tshan Thung Chhi 
merely deal abstractly with the deeper meaning of its correspondences or images, or 
the further development of its hexagram phasing system; these require no commitment 
to particular amounts of specific minerals or metals. But any Taoist who aimed to 
carry out a two-element elixir process had to come to a concrete chemical under
standing of the Tshan Thung Chhi, within the limits of his access to the alchemical and 
technological knowledge of his time. 

The intellectual history of the various choices that were made will be one of the most 
interesting chapters in the history of Chinese alchemy when the time comes that it can 
be written. In the meantime a couple of examples of actual prototypal two-element 
processes must serve to illustrate the interplay of theory and practice in medieval 
alchemy. We are here concerned primarily with practical experi~entation but in 
considering this one should always bear in mind how deep was the impress of the two
element processes upon physiological alchemy (cf. pt. 5.). Indeed the physiological 
adepts were, one might say, on the whole more faithful to them than the chemical 
alchemists. 

The oldest mercury-lead process for which we have clear directions is in the 
'Yellow Emperor's Canon of the Nine-Vessel Spiritual Elixir'. One of the sources of 
Ko Hung's Pao Phu Tzu (Nei Phien), the 'Canon' may indeed antedate the Tshan 

a For instance, TsOOn Thung Chhi Soon Yu (+ 1729), Sect. 7. 
b See Vol. 2, pp. 255ft'. 
C See below, p. 259, where Realised Lead is called 'the ground of the Elixir'. 
d See Vol. 5. pt. 2. pp. 242ft'. 
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Thung Chhi. This is the 'Canon's' recipe for 'Black-and-Yellow' (hsuan httttngl),a 
an intermediary in the preparation of the Nine Elixirs:b 

Take ten pounds of quicksilver and twenty pounds of lead. Put them into an iron vessel, 
and make the fire underneath intense. The lead and the quicksilver will emit a floreate 
essence (ching huaZ), This floreate essence will be purple, or in some cases may resemble 
yellow gold in colour. With an iron spoon, join it together and collect it. Its name is 'Black 
and Yellow', and it is also named 'Yellow Essence' (huang ching3), 'Yellow Sprouts' (huang 
ya4), and 'Yellow Weightless' (huang chhings).c The medicine is then put inside a bamboo 
tube and steamed a hundred times. It is mixed with realgar and cinnabar solutions and 
volatilised. 

The point of the final instructions becomes clearer subsequently, when the alchemist 
is directed to dissolve the YeHow Sprouts in a weak mineral acid mixture (hUfl chhih6), d 

recover it by evaporation, and subdue it in the fire (fu hu(p)e by heating for 36 days in 
a heavily luted vessel.f Then it is sublimed for another 36 days over an intense fire to 
yield the first of the series of nine canonical elixirs, 'Elixir Flowers' (or' Floreate 
Essence of Cinnabar', tan huaS). 

One can only guess once again at the chemical identity of Black-and-Yellow. Its 
colour is not necessarily yellow. It is not necessarily a sublimate, for there is no 
direction that the vessel be closed. Even if sublimation was involved, the product may 
have included the non-volatile portion of the reactants, for the instruction to • join' 
(chieh9) the product while collecting it could conceivably refer to bringing together 
a sublimate and a residue. All sorts of helpful details are available in the late supple
mentary explanations (chueh IO), which, for instance, treat the 'joining' (rather im
plausibly) as the formation of the amalgam, but these reflect their own time and not 
that of the' Canon'.g Chhen Kuo-Fu has suggested that the product was a mixture of 

a In this case black and yellow do not correspond directly to the elements Water and Earth, but to 
Heaven and Earth. This equation comes from the Wen Yen" commentary to the 'Book of Changes' 
(sub hexagram Khun l1); tr. Wilhelm (2), vol2, p. 29. Cf. also the Thai-Chlting Chin I Shen Chit,: Ching" 
(Manual of the Numinous Chhi of Potable Gold; a Thai-Chhing Scripture, TT875), which lnakes 
hsiian huang two distinct substances, Supernal Black (thien hsiianH) and Terrestrial Yellow (ti mmngIS). 
This text, which in its flamboyant imagery and emphasis on ritual resemble~ the texts directly lI$$OCiated 
with Thao Hung-Ching(see above, pp. 213ff.), also comes out of the Mao Shan milieu. Its third ehapter 
is entirely devoted to records of visitations of Wei Hua-Tshun and her companion divinities. According 
to a private communication from Michel Strickmann, these records, almost all of which can also be 
found scattered through the Chen Kao!6 (c. + 5(0), far antedate Thao Hung.Ching's collection. They 
can be identified as having been copied out by Hsll Mi's great-grandson Hall Jung-TilT (d. +435)at the 
end of his life, and thus make up the earliest surviving redaction of authentic Yang-Hsii manuscript 
materials from Mt. Mao. 

b TT878, ch. I, p. 3b, tr. auct., adjuv. Ware (5), pp. 78-9. This formula is also discussed above, 
pt. 3, pp. 83ff. 

c It is also called chen sha,·a which could mean either 'True, or Realised granules' but more probably 
'True. or Realised cinnabar', in ch. t, p. 4a. 

d See pp. I7Iff. e See pp. 4ff., 187. 191,250. f Ch. I, pp. 3O-Sa. 
It The supplementary explication for this recipe is found in ch. 17, pp. 2b-3a, where the canonical 

text as repeated incorporates what must once have been a footnote. The colour of the miian huang is 
described in the Chueh in considerable detail: ' As for the regulation of the fire, if it is too hot the colour 
of the flowers will be yellow; if it is too cold the colour of the flowers will be virid or purple, and they 
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yellow mercuric and lead oxides, which would be skimmed off the molten metal with 
the iron spoon. a This is possible, but oxides thus prepared would not form the good 
crystals which the name of the product implies. Also, the likelihood of obtaining the 
yellow form of HgO instead of the red under such loosely defined conditions could 
only be determined by experiment. An alternative possibility is that there was no 
sublimate, and that as the mercury was allowed to evaporate from the amalgam in an 
open vessel a dendritic crystalline growth of metallic lead, containing mercury in solid 
solution, formed on the surface. A modem chemist might not pay much heed to this 
phenomenon, but the alchemist, as we have seen, b tended to be intensely aware of 
subtle changes in crystalline structure and play of colour. The Yellow Sprouts might 
thus be a more or less oxidised form of lead. This possibility would, however, be ruled 
out if, as the instructions indicate, the temperature is kept above the melting-point of 
lead. 

This procedure, or one like it, may have exerted some influence on the formation of 
the highly idealised type-process of the Tshan Thung Chhi, but cannot totally explain 
its operational basis. The 'Yellow Emperor's' Yellow-and-Black formula skips the 
crucial Yin-Yang segregation in the second stage, proceeding directly to a union of the 
opposites in the yellow element Earth, which represents their balance. It was much 
more usual in medieval alchemy to work out processes involving the conversion of two 
initial ingredients into Realised Lead and Realised Mercury. 

By the Sung at the latest there is no difficulty about identifying the paradigmatic 
substances. The eclectic compendium Chu Chia Shen Phin Tan Fa l (Methods of the 
Various Schools for Magical Elixir Preparations), of the Sung or slightly later, 
includes one of the many explicit statements: 

The Realised Dragon is the quicksilver within cinnabar. It is born when the solar seminal 
essence (jih ching2) of mature Yang pours down and its realised chhi enters the earth. It is 
named mercury. The Realised Tiger is the white silver within black lead. It is born when the 
lunar fioreate essence of mature Yin pours down and its realised chhi enters the earth. It is 
styled lead.c 

To put this more prosaically, mercury and silver are the essences of cinnabar and lead 
because the former develop from the latter within the earth under the influence of the 
masculine and feminine chhi respectively.d 

will carry a chhi (= aroma?). If the fire is correctly adjusted, the colour of the flowers will be red or 
purple, or that of gold. But when it is (then) roasted until (the vessel) is the same colour as the fire 
(c. 900°), it resembles gold remarkably in appearance. When it is taken off the fire, it returns to its 
original substance (pen chihJ).' The implication that the gold colour is merely a transient effect would 
not necessarily be shared by the author of the canonical text-but note the importance it gives to the 
alchemist's contemplation. 

a (1), vol. 2, pp. 379, 385. b See pp. 244ff. 
c TT9 11 , ch. I, p. 14b, tr. auct. Cited from a • Gold Elixir Dragon and Tiger Manual' (Chin Tan 

Lung Hu Chin!t). Even late writers on the enchymoma are explicit on this point. The Nei Chin TanS 
(Metallous Enchymoma Within), in Cheng Tao Pi Sliu Shih Chung,6 pen 12, p. 8a, asserts that'" External" 
alchemists prepare the Gold Elixir from Realised Lead-silver-which they have extracted from lead.' 
See also Ta Tan Chi' (Record of the Great Enchymoma), TT892, p. la. 

d It would be over-concrete to understand these chhi as mere sunlight and moonlight. 
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258 33. ALCHEMY AND CHEMISTRY 

The alchemist re-enacts this evolution when he distils or sublimes mercury from its 
sulphide, and extracts from crude lead the silver which often occurs in appreciable 
amounts as an impurity.a Therefore his products become the realised pair which 
serve as the basis of the Elixir. There is no Chaos in this practical interpretation; the 
Realised Lead and Realised Mercury are extracted directly and individually from the 
mundane ingredients. A quotation in the same compendium, from a book the title of 
which indicates that it was directly derived from the Tshan Thung Chhi,b connects the 
two perfected substances with Yellow Sprouts, after emphasising that additional in· 
gredients, and miscellaneous processes of the kind so popular with pragmatically 
inclined alchemists, are to be avoided. Meng Yao-Fu wrote:C 

In • using lead and mercury to make the elixir', most people erroneously take black lead 
for Realised Lead, or think that quicksilverd is Realised Mercury, or take yellow floreate 
essence of lead (chhien huang hua,J or massicot, PbO) for Yellow Sprouu Some even boil 
down brine, or recrystallise salt and collect the essence (i.e. the cubic crystals), combining 
it with quicksilver, cinnabar, 'lead furnace' (chhien /u 2),r and litharge, or the Two Caerulean 
Minerals, the Three Yellow Minerals, the Five Metals, the Eight Minerals, and that sort of thing. 
But the use of the Five Metals, the Eight Minerals, or any (merely) material substance 
(i-chhieh yu chih3) is no perfect method. As Yin Chen-chiin4 has said: 'The material is not 
fit to be taken as your companion; even if you succeed by force in such a preparation, when 
ingested it will cause damage.' It is imperative that gentlemen studying the Tao should take 
care. 

a Whether what he got was actually silver remains very much an open question. Although the silver 
content of most Chinese lead ores is low, the content of zinc in some galena and blende ~s very high. See 
above, pt. z, p. 2.18, and Collins (I), especially the analyses of Hunan lead ores on pp. 100-101 and the 
remark about the unfeasibility of a direct process for extracting silver on p. 2.39. On the idea of the 
actual conversion of lead into silver in relation to nei tan theory cf. pt. 5. 

b Chin Tan Pi Yao Tshan Thung Lus (Essentials of the Gold Elixir: Record of the Kinship of the 
Three) by M~ng Yao-Fu,6 who was the main contributor to the Chu Chia Shim Phin Tan Fa collection. 

c Ch. 2., pp. 4a-5b, tr. auct. Despite the cautions to avoid complex recipes, there are many formulae 
in the collection which use numerous ingredients, e.g. ch. 3, p. 6b. An e.xample of just the sort of 
process the author warns against occurs in one of the few alchemical writings which can be assigned with 
confidence a pre-Thang date, Thai-Chhing Chin I Shm Tan Ching' (Manual of the Potable Gold 
Magical Elixir; a Thai-Chhing Scripture), TT873, ch. I, p. ISb (partial text also in YCCC, ch. 6S). 
A lead-mercury amalgam is prepared in a heated vessel and fired with lead carbonate (hltjenS), ground 
with vinegar, and sublimed with cinnabar, realgar, and orpiment. Maspcro (7), pp. 97-98, dated this 
part in the first half of the + 5th century, and Rolf Stein (5) has recently shown that the latter part of 
the work need be no later than the middle or even beginning of the + 6th. 

d I.e. commercial mercury, as distinguished from that distilled from cinnabar under proper ritual 
precautions and according to special procedures in the elaboratory. \Ve use both 'mercury' and 
• quicksilver' to refer to the ordinary article of commerce, corresponding to the purely verbal parallelism 
between hung· and shui yin. 'O The product of alchemical operations can similarly be referred to as 
• realised (chenll) mercury' or 'realised quicksilver'. 

e Note that here' yellow fioreate essence of lead' has entered ordinary chemical parlance as the 
appellation of massicot. This sort of transition has happened often enough in the Chinese language to 
call for caution in keeping the general and the particular uner'ltangled. Another exam:ple is the philo
sophical term 'mature Yang' (thai yang"), which in lay speech was specialised to refer to the most 
obvious manifestation of the mature Yang, the sun. But to render 'thai yang' as 'Sll.nlight' when it 
occurs in the designations of the circulatory channels of the human body. as one translator has done, 
makes a simple and philosophically consistent system of nomenclature incomprehensible. 

f We have not seen this term elsewhere, and the generally poor condition of the text of Chu Chia 
Shen Phin Tan Fa leads us to suspect corruption. 
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33. ALCHEMICAL THEORY 259 

The lead and mercury of which I mean to speak are universally kept secret in the alchemical 
classics. If one is not told directly, there is no way to understand what they are. 'Lead' is 
silver; that is to say, the silver is obtained from within lead. Therefore sagely silver is 
Realised Lead, which is born out of the stimulus of the essential chhi of the moon; it is the 
Water essence of mature Yin.& If a man be able to subdue it by art to form the Elixir, and 
ingest it, how could he not live forever? For Realised Lead one must definitely use silver; 
there can be no further doubt of this .... The mercury is quicksilver which has been obtained 
from cinnabar, with shape but without matter (i.e. a liquid). It imbibes the chhi of silver and 
congeals to form a body.b Thus it is styled Realised Mercury. It is born out of the essential 
chhi of the sun; it is the Realised Fire of mature Yang .... Among the myriad phenomenal 
things, only from lead and mercury can the Cyclically Transformed Elixir be made; all the 
rest have no place in the proper method. The lead has the chhi, C and the mercury is originally 
without shape. The lead is Yang inside and Yin outside, so it serves as the ground of the 
Elixir (tan ti l ). It lends its chhi to engender the Yellow Sprouts. We know clearly that it is 
through getting the Realised chhi that the Divine Sprout is spontaneously born, after which 
the Realised Lead can be discarded. d Chhing Hsia Tzu2 has said:e 'Lead is the'mother of the 
Sprout, and the Sprout is the son of lead.' Once this golden fioreate essence has been obtained, 
the lead is discarded and no longer used. Mercury is originally without shape, like the state 
(chuang3) of chhi. Its inborn nature is completely Yang, and its shape completely Yin (i.e. 
liquid). If a hundred hu4 is put into a reaction-vessel it can be boiled until the pot is dry; 
thus is its immateriality made manifest. If it is planted within the lead it absorbs the essen
tial chhi of the lead and metamorphoses its material substance, after which it is called 
YeHow Sprouts. Surely this is a going over from immateriality to materiality (tsung wu erh yu 
chihS).f 

So lead, irradiated by the cosmic Yin pneuma, becomes silver. In this realised form 
it serves as the passive vessel which, impregnated by the Yang mercury, bears the 
Yellow Sprouts. The sexual imagery could hardly be more patent, but the Tshan 
Thung Chhi's reversal of polarity in the realised substances is obscured. Just as the 
mercury is Yang here because it comes from cinnabar, the silver is still spoken of as 
lead, for Meng Yao-Fu is thinking of the realised substances as functionally equi
valent to their sources. The idea that a substance can be Yin outside (as shown, for 
instance, by its liquidity) and Yang inside (determined by its function or by a product 
of its metamorphosis) is one more application of the old idea that there is a potential 
Yang within every Yin and vice versa.g 

a We have already pointed out that Water is the elemental phase which corresponds to mature Yin. 
b Or 'It can imbibe the cMi of silver and congeal. .. " since this sentence clearly refers to the 

formation of a silver amalgam. 
c I.e. the energy needed to impose on the mercurial substratum (' shape ') the high level of organisa

tion of the Elixir. This is analogous to the formative energy of semen which is responsible for forming 
a human embryo out of the passive Yin substance of the mother.· 

d Although it is not possible to enter into the non-alchemical levels of meaning of the Tshan Thung 
Chhi type-processes here, the parallel with the adept's use of female sexual partners for his own per
fection through the Art of the Bedchamber is obvious. 

e This is Su Yuan-Lang6 (see above, pt. 3, p. 130). 
f Our translation of the last sentence, which we do not fully understand, is tentative. 
g See further in pt. 5. 
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The identification of the two realised substances does not settle the question of the 
choice of process, but rather opens it in new directions. Space permits only a single 
example of a process for preparing Yellow Sprouts from silver and mercury. The 
following procedure comes also from Chu Chia Shen Phin Tan Fa, which does not 
name its source or originator. 

Take realised and balanceda 'mountain and marsh' silver, five ounces, and with an iron 
pestle beat it into a cake round as the shape of the sun. Then with the iron pestle beat it a 
thousand and more times until it is extremely firm, in order to prevent quicksilver from 
contaminating the YeHow Sprouts. Then put it in an earthenware tube. b Put three ounces of 
mercury inside, and then insert the silver cake into the earthenware tube, leaving a space of 
two inches or so between it and the mercury. Scat it firmly and lute all around with six-one 
lute as in the usual method, leaving no cracks. Above it put into place a vase of water to cover 
the mouth of the earthenware tube completely.c Below it use a fire made from three ounces 
of charcoal to heat gently and uninterruptedly day and night for seven days. When this time 
has passed, open it; the quicksilver will have gone up and the silver will have grown Yellow 
Sprouts, shaped like needles, countless in number and all of white silver. This is called the 
Yellow Sprouts of the First Cycle. Again add three ounces of quicksilver and apply a 
nourishing heat for seven days and nights. When this time is up open the vessel and examine 
its contents; they will resemble the colour of young sprouts from a cut tree (nieh l ). Again 
add three ounces of quicksilver and apply a nourishing heat for seven days. When this time 
has gone by, open the vessel and examine its contents. The colour will be deep brown. Do 
not gather anything as yet. (The crystals) will be connected (i-liZ), and will have grown as if 
what you had planted were sprouting. On (each) seventh day open the furnace and add 
three ounces of mercury until seven times seven days have passed. This will have been seven 
cycles, and a total of 21 ounces of mercury will have been added. The product is called Purple 
Gold Yellow Sprouts, ... the Mother of the Cyclically Transformed Elixir. The quicksilver 
in the tube will still be inside the cover, and will be as red as vermilion. When it is collected 
there will be a couple of ounces. It is also named Son Become Mother (tzu pien .mus) or 
Single-bodied (tu-thi4) Vermilion.d This medicine, after being mixed with milk, steamed, 
and ground fine as flour, is made into peliets with jujube paste. Every day take three such pills 
with wine on an empty stomach as a tonic for the lower region of vital heat (hsia yuan5), e and 
to quiet the heart, pacify the animus, and still (ting6) the anima. It also cures cold disorders 
of the wind group (fing ling7) and other diseases. Its efficacy is so manifold that it cannot be 
described fully here. Onc can gather 12 ounces or more of the Yellow Sprouts which grow 
on the face (of the silver). There will be three or four ounces or more of the refractory 
mercury left under the silver cake.f That it has not been transformed is because this mercury 
has absorbed a sufficiency of chhi. It may be collected in another container, for it has its own 

a This may be an over-philosophical translation, since ehen cheng8 in ordinary speech means simply 
'genuine'. 

b This must be visualised as like a test-tube or long narrow vase in shape. 
C This cooling basin above is highly reminiscent of the upper condenser of the Mongol still; cL 

pp.6zff. 
d Both of these recondite names refer to the production of' cinnabar' (actually mercuric oxide, which 

resembles it in colour) from mercury without the addition of sulphur. 
e See pt. 5 below. 
f The text is not clear as to whether the mercury is on the under-side of the silver cake or below it in 

the bottom of the vessel. 
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utility when incorporated in medicines. The quicksilver and the Yellow Sprouts can be used 
as the elixir matrix (tan mu l ), so they are called the Mother of the Cyclically Transformed 
Elixir. Cinnabar is called 'animus of the sun'; quicksilver and Yellow Sprouts are called 
'anima of the moon'. There is a mnemonic verse which goes: 

'The sage can rival the skill of the Shaping Forces; 
Raising his hand, he plucks the sun and moon from the sky 
To put in his pot ... .'a 

Thus solid silver is attacked by the fumes of mercury in a sealed vessel over gentle 
heat for seven weeks (not, by alchemical standards, an imposingly long period). After 
formation of a massive beta phase, the silver gradually accumulates a needle-like 
crystalline growth called Yellow Sprouts. Surface oxidation of the silver 'sprouts' 
accounts for the gradual darkening of this colour. The formation of the red 'cinnabar' 
sublimate (HgO) inside the top of the vessel indicates that despite the careful closure 
and application of lute, the atmosphere within the vessel is oxidising, due to diffusion 
of air through the porous lute during the protracted firing.b Actually there is no 
vermilion inside the vessel. This alchemist was unable to distinguish red mercuric 
oxide from the sulphide. 

The process just described makes use of a partly physical and partly chemical 
transformation to advance the elixir process one step, and the succeeding steps from 
Yellow Sprouts to Cyclically Transformed Elixir have rationales of their own (which 
are not germane here, but which invite investigation). An even more elegant concep
tion is to base the whole elixir process on a single reversible chemical reaction. One 
might call this approach cosmological rather than cosmogonical, since it provides a 
model of the successive dominion of Yin and Yang in the cycles of the universe rather 
than of the stages in their definition out of the primal Chaos. As Chhen Ta-Shih puts 
it, 'That cinnabar should come out of mercury and again be killed by mercury: this 
is the mystery within the mystery.c 

In the Yin- Yang Chiu Chuan Chheng Tzu-Chin Tien-Hua Huan Tan Chiieh2 

(Secret of the Cyclically Transformed Elixir, Treated through Nine Yin-Yang 
Cycles to form Purple Gold and Projected to bring about Transformation),d one 
pound of mercury is distilled from three pounds of cinnabar in the presence of alum 

a ·TT91 I, ch. 3, pp. 1 a-za, tr. auct. For a wet mercury-silver process, in which no strong heating is 
involved, see Huan Tan Chung Hsien Lun (TTz30), pp. 16bff. In pt. 5 we shall illustrate this verse by 
a photograph of a Szechuanese temple statue. 

b In fact the protracted firings so usual in alchemy probably developed partly because many reactions 
involving oxidation would not have succeeded otherwise. The possibility that long periods favoured the 
formation oflarge crystals of sublimates should also be empirically tested. See Sivin (I), p. 183. 

C In Pi Yu Chu Sha Han Lin Yu Shu KueiJ (On the Caerulean Jade and Cinnabar Jade-Tree-in-a
Cold-Forest Casing Process), TT891, p. I a. This is an annotated series of poems with esoteric com
mentary, followed by instructions for a fundamentally two-element process using silver-bearing lead 
(yin chhien<) and mercury as well as ancillary substances. It belongs to the early + 1 uh century. 

d TT888, which quotes the Tshan Thung Chhi often. There are parallel passages in the Thai-Shang 
Wei Ling Shen Hua Chiu Chuan Tan Sha FaS (Methods of the Guardian of the Mysteries for the 
Marvellous Thaumaturgical Transmutation of Ninefold Cyclically Transformed Cinnabar; a Thai
Shang Scripture) TT88S, a corrupt text based on a very similar process. This has been translated by 
Spooner & Wang (I) and Sivin (3). 
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and salt, and then, in the second cycle, a heated with four ounces of sulphur to yield 
cinnabar. But the cycle does not merely repeat itself. It is essential that the product 
reach a higher state of perfection at each step. Thus in the third cycle mercury is 
obtained again, but subsequently it is 'congealed' by boiling with borax, malachite, 
salt and alum until it loses its volatility and becomes 'subdued' (fu l ), b just as an 
immortal sheds his perishable body. The remainder of the process grows so complex 
chemically that one easily loses sight of the simplicity of its conception. To the 
alchemical theoretician the progressively more metallic products of each cycle were 
still in principle mercuries and cinnabars. 

Just as the passage of recurrent time perfected minerals within the earth, the repe
tition of the simple mercury-cinnabar cycle was supposed to lead to a gradual meta
morphosis, the product of which would be the Elixir of Immortality. The Chinese 
image of a cycle (chuanz) does not, in fact, convey the idea very adequately; since the 
outcome, whether geological or alchemical, is a substance both perfect and immune to 
decay. There is a linear component. In other words, the conception of the Tao thus 
implied was not a two-dimensional circle but a helix. That both cinnabar and Elixir are 
called tan does not signify their identity (the two senses were distinct in alchemy and 
medicine and not generally confused). Still, this sharing of a name could serve to 
support and preserve the idea of a genetic relationship. Some alchemists persuaded 
themselves that the maturation of the Elixir could be brought about by simple repeti
tion of a cyclical treatment. This not very empirical notion appears, for instance, in the 
+8th-century Ta-Tung Lien Chen Pao Ching. Ch£u Huan Chin Tan Miao Chiie/t3 
(Mysterious Teachings on the Ninefold Cyclically Transformed Gold Elixir, Supple
mentary to the Manual of the Making of the Perfected Treasure; a Ta-Tung 
Scripture)c of Chhen Shao-Wei,4 a sequel to the seven-chapter monograph on cinna
bar quoted earlier.d 

At one point in this treatise Chhen is discussing a basic cycle in which mercury and 
sulphur are first heated together in a covered and tightly luted porcelain vessel to form 
'purple cinnabar' (tzu shaS), a mixture of the mercuric sulphides cinnabar and 
metacinnabarite. From this material, in the presence of lead and salt, mercury is 
recovered by sublimation (fel) As the process is repeated, each cinnabar develops 
greater powers, as indicated by the progressively exalted name. He wrote: 

For instance, mercury used in the second recycling (in the chapter on Treasure Cinnabar)e 
is twice heated with sulphur to make it into cinnabar, and twice put into lead. The mercury 
is sublimed from (the intermediate cinnabar), added to the metal, and transformed into 
cinnabar. Mercury used in the third recycling (Effulgent Cinnabar) is thrice heated and 
sublimed before it is ready for use. Mercury used in the fourth recycling to produce Wondrous 
Cinnabar is sublimed and heated four times. Mercury used in the fifth recycling (Numinous 
Cinnabar) is sublimed and refined five times. Mercury used in the sixth recycling to produce 

a In this treatise each 'cycle' (chuanZ
) is only half a cycle as ordinarily defined. 

b See pp. 4ff., 187, 191,250,256. c TT884. d See pp. 237ff. 
e I.e. in Chhen's other work, Ta-Tung Lien Chen Pao Ching, Hsiu Fu Ling SIul Miao Chiieh. 
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Spiritual Cinnabar must correspondingly be heated and sublimed six times. Mercury used in 
the seventh recycling to produce Mysterious Realisation Crimson Cloud Cinnabar, just as in 
the previous cases, must be heated with sulphur seven times to form purple cinnabar, and 
lead used seven times, subliming to make it revert to Numinous Mercury. For each heating one 
uses three ozs. of sulphur; to reconvert it to mercury one uses one lb. of lead, heating and 
subliming cyclically, controlling the fire as specified earlier. In the course of these meta
morphoses brought about by heating and subliming, (the Mercury) will maintain its inner 
essential chhi of Water and Fire. Once the numerical correspondences (ta shu 1) of the Seven 
Chapters have been satisfied, the chhi of the three luminaries, Water, Fire and Metal, will 
naturally be united in the product. When the seminal essences meet, it is transformed and 
becomes numinous; it attains enlightenment and becomes Realised Mercury.a 

To the experimentally minded this airy theorising cannot have been very satis
factory. In order to bring about progressive changes in practice, the purity of the 
mercury-cinnabar idea had to be compromised by the use of additional reagents. 
Indeed, the practical instructions given by Chhen himself in his seven chapters on 
N uminous Cinnabar use ancillary ingredients. but he does not regard this concession 
as in any way a failure. The supernumerary substances are, by implication, as external 
to the process as the ancillary drugs used in medicine to guide the • effective' com
ponent of a prescription to the site of the illness. Even though the products of Chhen's 
cycles resembled mercury and cinnabar less and less, they still corresponded 
functionally. 

Finally it is worth while to examine briefly a technique called • irrigation' (chiao lin2 
or simply chiao), widely used in later alchemy.b It involves an interesting variant of the 
mercury-cinnabar cycle, a sort of compromise between the methods already described. 
First cinnabar is made from mercury and sulphur, then treated with other minerals to 
fire-subdue it (fu hU03). The product is superior to mundane cinnabar because it is no 
longer volatile, and thus invulnerable to erosion by the fire. The novelty involves 
sealing it with mercury in a special mineral-lined sublimation chamber. This chamber, 
commonly called the Bubbling Spring Casing (yung chhuan kuei4 ), is then heated for 
days or weeks. Even though no sulphur is added, what appears to be cinnabar forms 
at the top of the vessel. When more mercury is added to this product more' cinnabar' 
is formed, grander after each cycle, its elixir qualities more patent. From the chemical 
point of view it seems most likely that the initial Subdued Cinnabar is inert. It is 
certainly no longer cinnabar after passing through most of the fire-subduing processes. 
The products of the successive cycles are not cinnabar but the very similar red mercuric 
oxide, formed by oxidation of the added mercury within a certain range of tempera
tures.C If the fire is too hot (above 500°), the mercuric oxide will break down. Whether 

a Pp. 2a-40, tr. auct. in summary form. 
b YUan Han-chhing (1), p. 209, defines chian as 'to pour out a liquid product and let it cool slowly'. 

We have never seen a text in which this meaning would fit well, and suspect that it was only inferred 
from the non-alchemical sense' to pour out a libation '. For a + 13th-century inventory of 'irrigation' 
and related procedures, see above, pp. 18-19. 

C The preparation of 'Seven-Cycle Cinnabar' by heating mercury alone was described by Sun 
Ssu-Mo in the middle of the +7th century. See Sivin (I), p. 191. 
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some property of the red sublimate varies from cycle to cycle to support the idea of its 
gradual perfection could only be determined in the laboratory, because of the com
plexity and variety of the procedures outlined by various alchemists. a 

The use of reagents to embody Yin and Yang and re-enact their cosmic play was 
not enough. Yin and Yang are in their profoundest sense temporal phases. Creating a 
microcosm thus involved laboratory techniques for phasing time, and these we shall 
now examme. 

(iii) Correspondmces in duration 

The postulate that one period of time can correspond to another has already made its 
appearance in an excerpt from Tan Lun Chiieh Chih Hsin Ching. The year required by 
the alchemist to prepare his elixir was likened to the 4-320-year term of the natural 
cyclically-transformed elixir which forms within the earth.b Let us now return to that 
book as it proceeds to explain the correspondence: 

Query: 'How is it that one year can correspond to the constant period (shu 1) required by 
Nature to make a cyclically-transformed elixir?' 
Reply: 'One day and night in the world above is one year in the human realm. Now among 
men one year is twelve months, of 360 days. One month is thirty days, and one day is twelve 
hours,c so one month is 360 hours. In sum, a year is 4320 hours, which corresponds to (the 
time needed by) Nature to produce the natural cyclically-transformed elixir.'d 

What would be illogical and pointless in terms of the time metric of modern science 
makes perfectly adequate sense once we realise that here numbers are not measures. 
They are being used rather to mark members of a series of things which are qualitatively 
related, in the mode which Granet used to call (emblematic'. We might say' numero
logical'. That a year contains 4320 double-hours proved that it is functionally equi
valent to the natural period of maturation. 

We find the same set of correlations in the Yii Chhing Ne£ Shu: e 

A month contains 360 hours. Calculating a correspondence on the basis of hours, a year 
of twelve months comes out to 4320 hours. Taking one hour as equivalent to (tang l ) one 
year, we calculate (that the year is equivalent to) 4320 years, and corresponds to the (period 

a Among the more important of the treatises concerned with' irrigation' processes are the following, 
all of the Wu Tai, Sung orlater: Keng Tao Chi (TT946), dating from after + I 14h a large collection in 
which many recipes appear to have been obtained from individuals rather than books, Lung Hu Huatl 
Tan ChUeh (TT90Z). and Chhien Hung Chia King Chih Pao Chi Chhing (TT912). The preface of this 
last collection is dated in a ping-chhen year, which would correspond to + 836, +896, +95601:' another 
multiple of sixty years earlier or later. The book includes an oral formula clearly dated +808, but this 
may not be genuine because its cyclical characters are given wrongly. At least one work included used 
fen to refer to the weight unit next smaller than the Iiang. so the whole compilation may not have been 
assembled before the Sung. Particularly clear laboratory instructions are also found in the Chill. ChUtln 
Ling Sha Ta Tan (TT886) and its neighbour the Chiu Ckuan Chhing Chin Ling Sha Tan (TT887) which 
seems mostly to be paraphrased, rearranged and modified from the former, though it could equally well 
be a little earlier. b See pp. 23 I If. 

C I.e. Chinese double-hours (shih3). Cf. Vol. 4. pt. 2, pp. 439, 461. For further information on time 
units and measurements see Needham, Wang & Price (I). 

d TT928, p. 13 a, tr. Sivin (5). In the query we follow the YCCC edition, p. 13 a, and emend' five 
years' (WIt nien<) to • one year' (i nienS) as required by the sense and context. 

c TT940, p. 19b, tt. auct. 
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of the) natural cyclically-transformed elixir. It is the conjugation of Yin and Yang, (the 
alternation of) winter cold and summer heat, which give rise to the correspondence. 

Both of these books belong to the late tradition of dual cultivation, which made 
much use of time correspondences in phasing breath-control and even sexual tech
niques. The most elaborate scheme of time correspondences evolved in China is from 
an explicitly Interior Alchemy treatise, the Huan Tan Nei Hsiang Chin Yo Shih l 

(Golden Key to the Physiological Aspects of the Regenerative Enchymoma), written 
by Pheng Hsiao2 in the middle of the + loth century. This book develops in exhaustive 
detail the use of the hexagrams in the Tshan Thung Chhi to mark periods of time, and 
thus to provide a terminology for phasing the breath. Each hexagram is broken into its 
six constituent lines to make available a system of 384 fine divisions (360 in practice). 
Here is part of Pheng's argument for a whole repertory of correspondences, with a 
year of cosmic process equated to a month, five days, 2! days, and one day: 

Thus one year of 360 days contracts (tshu3) into a month of 360 hours. Further, if within a 
month of thirty days, or 360 hours, we assign one hexagram to each morning and evening, we 
can then transfer these sixty hexagrams, with their 360 lines, collapsing them (hsien+) into 
five days, or sixty hours, so that this period again corresponds to a month. Two and a half 
days is thirty hours, which becomes thirty days, and (thus) also corresponds to a month. 
Having determined a hexagram for each morning and evening (in a month), again we assign 
60 hexagrams, which comes to 360 lines, so that this again corresponds to a year, or 360 days. 
Again, if within 2! days, or 30 hours, we separate out a period of 15 hours, this responds to 
(yings) a phase (yung shih6)a of half a month, or 15 days. Again we take this half-month, from 
the first to the fifteenth day (inclusive), and collapse it into the 12 hours. To the period from 
the (beginning of the) second half of the first hour to (the end of the) first half of the sixth 
hour (i.e. midnight to noon) will be assigned 30 hexagrams, which comes to 180 lines. This 
period therefore corresponds to that from after the winter solstice to before the summer 
solstice, and responds to half a year, or 180 days .... The 'Book of Changes' says that the 
Masculine Factor is 360.b When this number of days has passed the Yin will have arisen and 
the Yang gone down. For their cycle we use the the year of the sidereal circuit (of the sun), 
the great constant of the myriad phenomena. Now one year comes out to 360 days, or 4320 
hours. If to the morning and evening of each day we assign two, hexagrams (i.e. one to each), 
this will give a total of 60 hexagrams (per month). With six lines per hexagram, their entire 
number will amount to 360 lines.c 

a Yung shih (lit., 'play a part in the affair') is not a noun compound, but refers to the periodic 
dominant activity of one agent among several within a cycle, for instance the ascendancy of Wood in the 
Spring of the year. Its meaning is thus close to that of 'phase'. ' 

b Actually, it says nothing of the kind. This is a freely adapted reference to the Great Appendix (Hsi 
Tzhu7), I, 9, which gives the Masculine Factor as 216. See Wilhelm (2), English tr., vol. I, p. 334, where 
the term chhien chih tshe,8 which we translate 'Masculine Factor', is rendered 'creative total'. 

C YCCC, ch. 70, pp. 3a-4a, tr. auct. Chhen Kuo-fu (1), vol. 2, p. 439, suggests that this is an 
abridgment of the original work of Pheng Hsiao, rather than a fragment. A very similar schema, using 
the same technical terms, appears in Hsiu Tan Miao Yung Chih Li Lun9 (A Discussion of the Marvellous 
Functions and Perfect Principles of the Practice of the Enchymoma), TT228, pp. 2a-2b, which is 
definitely later since it refers to the Sung Taoist Master Sea-Frog (Hai Chhan Hsien-sengIO), Liu 
Tshao. 1I For another, more compressed, system of multiple time correspondences see the undated 
Ta Tan Wen TaU (Questions and Answers on the Great Elixir), TT932, pp. 30-4a. 
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This is only a sample of the relevant passage, but it is enough to convey the apPlioach 
and the flavour. There remains only to reproduce an annotation which appears in the 
text at the end of the part we have cited: 

Again this appropriates (tol)a a year. The 360 days, (as we see upon) calculating the 
number, appropriates the 4320 years that the balanced chhi spends within the Spirit Chamber 
(shen shih,z i.e. the reaction~vessel. or the tan thien in physiological alchemy). 

This is numerology of the most extravagant kind, with its breathtaking transitions, 
its round number of sixty hexagrams, and its rounded-off sidereal year of 360 days. b 

In the literature of External Alchemy, strictly defined we encounter nothing so 
elaborate, but multiple correlations are involved even if their rationale remains tacit. 
Pbeng Hsiao's passage offers at least a hint as to why the normal quantum step in the 
fire-phasing cycles which we shall now examine was 2! days. 

(iv) Fire phasing 

Fire is the great agent that nourishes and matures the Elixir. Since the heat of the 
flame thus stands for the active forces, the re-creation of the cosmic process depends 
upon the binding of fire by time. The key to the success of the Work, the great test of 
laboratory skill and assiduity, particularly in the strain of alchemy concerned 'with 
ideal processes, was the technique of gradually increasing and decreasing the intensity 
of the fire (huo hou3) by the use of precisely weighed increments of fuel. 

This is the closest thing we find in the ancient world to a quantitative conception of 
degrees of temperature. A constant increase in the weight of fuel does not cause a 
constant increase in the temperature of the thing heated, but that was beside the point 
before the thermometer provided a standard for testing the correlation,c The idea of 
fire control, in the sense of using an amount of fuel specified by weight, is an an~ient 
one in the chemical arts, because to each weight of fuel, burnt in the same ;way, 
corresponds a set temperature and a predictable product. What the alchemists did was 
to make this concept of huo hou dynamic, varying the weight of fuel and thu$ the 
temperature in a regular way. They were bringing their processes under the control 
of one of the few exact measuring instruments at their disposal, the balance.d 

Intensity of heat, controlled in this necessarily indirect manner, was the time
dependent variable, and the overall profile could be as precisely cyclical as the sea$onal 
changes to which it corresponded point by point: 

a This unusual use of to, I the primary meaning of which is 'to take by force or threat', very rou/irhly 
parallels the widening of the meaning of the word' abstract' in English. Cf. p. 234. 

b The true value is of course 365'2564 days. Cf. Vo1. 3, p. IS!. 
C On the beginnings of temperature measurement in East and West see Vol. 3, p. 466, Vo1. 4, pt. I, 

p.63· 
d It is not difficult to find processes in which even fractions of an ounce (dtbien4 ) are used. SE;e. for 

instance, the late Hsiu Lien Ta Tan Yao Chihs (Essential Instructions for Preparing the Great Elixir), 
TT905. Despite rather esoteric terminology, this collection of recipes using casing (kuei') teclmigues 
(above, pp. ISff.) reflects much practical knowledge. Take, as an example, the instructions fer the 
lost-wax casting of a reaction-vessel (ch. 2, pp. I b-2a). 
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The amounts of fuel to be weighed out are increased and decreased in cyclical progression 
according to the proper order of Yin and Yang. They must conform with the signs of the 
'Book of Changes' and the 'Threefold Concordance ',a tally with the four, eight, 24, and 72 
seasonal divisions of the year, and agree with the implicit correspondences and pneumatic 
manifestations (chhi hou l ) of the year, month, day and hourb-all without a jot or tittle of 
divergence. C 

To see the beginnings of the notion of heat phasing we must return to the Tshan 
Thung Chhi. It devotes much space to the association of the trigrams and hexagrams 
of the ' Book of Changes' with temporal phases. As we have seen in a previous volume 
in connection with the fundamental ideas of Chinese science, six of the trigrams were 
used to mark off segments of the lunation cycle, and twelve of the hexagrams were 
assigned to the twelve double-hours of the diurnal cycle.d The correspondences are 
simple and schematic, for the diagrams were used as a kind of graphic representation 
of the interplay of Yin and Yang in each phase. For instance, the diurnal cycle begins 
with Fu,2 Return, no. 24 in the normal order of the I Ching. Recalling that one reads 
the hexagrams from the bottom up, we see in the single solid line of Fu the 
rebirth of Yang beginning when midnight, the point of mature Yin (Khun3 , 

Receptor, no. 2 in the textual order) has passed. The third double-hour is represented 
by Thai4 == == , Upward Progress (no. II), in which the Yang has advanced a step. 
Halfway around the cycle, the mature Yang phase (Chhiens , Donator, no. I), 
having had its dominion, is replaced at the seventh double-hour by Kou6 _ _ , 

Reaction (no. 44), as the Yin begins to reassert itself, and so on.e The thesis behind 
this progression is simply that the six trigrams and twelve hexagrams, chosen to 
represent various stages in the endlessly repeated complementary growth and decay 
of Yin and Yang, can be assigned to the successive phases of any temporal cycle 

a I.e. the Tshan Thung Chhi. 
b On manifestations of chhi phased throughout the year, see Vol. 4, pt. I, pp. 186-92, and Bodde 

(17)· 
C Anonymous; cited in Chu Chia Shen Phin Ta" Fa (TT9II), ch. 4. p. Ib, tr. auct. Cf. pp. 3, 257ff. 
d See Vol. 2, pp. 329-34, especially table 17 (p. 332). Here the hexagram Fu was wrongly incorporated 

with the trigrams in the lunar cycle. Probably this mistake arose because the Tshan Thung Chhi does say 
(ch. 4) that the principle of the Fu kua establishes all first buds of new growth (cf. Bodde (4), p. 117). 
The chapter numbers given on p. 331 were those of Wu & Davis (I); they should be corrected to chs. 2, 
4. 18 and 19 respectively. If one writes down the trigrams one can see clearly the wave of Yang or Yin 
rising and falling through them. For a detailed description of the alchemical applications of the I Ching 
diagrams, see above, pt. 3, pp. 60ff.; here we recapitulate summarily for convenience. Corrections are 
also required for the diurnal cycle in Table 17. The order should be Fu (24), Lin (19), Thai (II), Ta 
Chuang (34), Kuai (43), Chhien (I); then Kou (44), Thun (33), Phi (12), Kuan (20), Po (23) and Khun 
(2). Cf. Vol. 5, pt. 3, p. 61 above, and Ho Ping-Vii (16). 

e This is a binary notation, but its order is not the same as that of modem binary numbers. First 
Yang lines increase from the bottom toward the top, and after the hexagram has become entirely Yang, 
Yin lines appear at the bottom and spread upward. The twelve hexagrams used in the diurnal cycle are 
those the inner lines of which are all connected to top or bottom by other lines of the same sign. See 
Table 14 in Vol. 2, p. 315. For the same reason the trigrams Khan and Li, so important otherwise in 
alchemy (cf. Vol 5, pt. 5), do not come in to the six of the lunar cycle, but Tshan Thung Chhi, ch. 2, 

conr~ects them with the change-over point between the months and indicates that they govern the whole 
system (cf. Feng Yu-Lan in Bodde (4), and Wu & Davis (I), pp. 232-3). 
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governed by the interplay of the opposites. In principle, the trigram and hexagram 
sequences are merely alternatives to the Five-elements phasing system, carrying rather 
different qualitative connotations. 

There is no hint in the text of the Tshan Thung Chhi as to how these progressions 
are to be applied to laboratory operations. Looking at the text itself, all we can SllY for 
sure is that it is using the trigrams and hexagrams to divide the month and the day 
into qualitatively distinct phases which govern the alchemical process. The traditional 
view that this governance was exercised through alternate heating and cooling makes 
sense, but there is no evidence in the classic itself that the temperature of the furnace 
was graded through many steps, or controlled by weighing the fuel. Alchemists and 
commentators united in finding a heat phasing system in the passages on the muta
tional diagrams. a So, for that matter, did those who interpreted the book as respiratory 
or sexual alchemy, for they applied the huo hou concept to rhythmic cycles of breathing 
or sexual penetration.b These adepts would hardly have hesitated to read the sophisti
cated idea of heat phasing by weight into the ancient and obscure Tshan Thung Ch/ti 
if they had felt inclined to do so. They always found it natural to assume that the 
older a canonical book the deeper and more sophisticated were the ideas expressed in 
it. Generally, indeed, Taoists thought of the history of alchemy as a devolution rather 
than a progressive unfolding. They conceived the Art as something forced graqually 
downward by the inability of devotees to recover the austere and authentic revelations 
with which the tradition had begun, and by the credulity and bad faith of vulgar 
amateurs who contaminated the ancient doctrines.c 

Ko Hung, early in the + 4th century, maintained no more than the simple dlstinction 
between gentle and strong fires. The only securely datable early appearances of heat 
phasing techniques, shortly after his time, also take no notice of the Tshan Thung Chhi. 
These procedures, primitive by comparison with those popular from the Thang on, 
appear in the Mao Shan alchemical documents which passed through the hands of 
Thao Hung-Ching (c. + 500).d The treatise on the 'Lang-kan Gem Floreate Essence 
Elixir' does not use weighings of fuel but rather varies the distance of the vessel from 
the chaff fire below it in the stove (tsao l ). The alchemist is cautioned to keep the fire 
moderate, but no constant weight of fuel is specified. First the fire is maintained one 
foot from the vessel for 20 days, and then at distances of six and four inches for 
twenty days each. The flame is advanced to one inch from the vessel for ten days, and 
is adjusted so as just to touch it for another ten. Finally the flame is allowed to half
envelop the vessel for twenty days. A hundred days have passed and the first-stage 

a See pt. 3, pp. 58ff. 
b As only one early example for physiological alchemy, see the Ta Huan Tan Chhi Pi Thu' (no later 

than c. + 1000), in YCCC, ch. 72. Chhen Kuo-Fu's suggestion (1). vol. 2, p. 287, that this is by the 
Thang alchemist Chang Ku03 is not supported by enough evidence. Other important documents are 
the Huan Tan Nei Hsiang Chin Yo Shih (YCCC, ch. 70) and the Hsiu Tan Miao Yung Chih Li Lun 
cited just above (p. 265). 

C This veneration for antiquity did not rule out occasional recognition that the ancients were 
fallible; see, for instance, Sivin (I), p. 168. 

d See pp. 213ff. 
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elixir is finished (Fig. 1517).a A similar scheme, with a more constant gradient applied 
over 120 days to a 28-ingredient elixir, is given in the' Liquefied Gold Spiritual Chhi 
Canon.' Although this work is probably much later, its Mao Shan provenance is 
guaranteed by a chapter of revelations borrowed from Thao's Chen Kao.b A third 
example also comes from another of the very few texts clearly linked to the com
munity of Mt. Mao, suggesting that heat phasing by distance was a traditional 
speciality of theirs.c The second of Thao's scriptures includes a method of the same 
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Fig. 1517. Fire-distances prescribed in the Thai-Wei Ling Shu Tzu-Wen Lang-Kan Hua Tan Shen 
Chen Shang Ching (Divinely Written Exalted Spiritual Realisation Manual in Purple Script on the 
Lang-Kan (Gem) Radiant Elixir; a Thai-Wei Scripture), a text of the late +4th century. The shape 
of the reaction-vessel derived from Needham & Ho Ping-YU (3), p. 70. 

kind, with a rather irregular gradient, but also a second technique called 'doubling the 
fire' (pei hUOI), which ambiguously suggests quantitative regulation of fuel. Unfortu
nately the definition given is too opaque to allow us to judge whether this was a 
precursor of fuel weight regulation, or merely a sequence of timed stages (though 

a Thai-Wei Ling Shu Tzu-Wen Lang-Kan Hua Tan Shen Chen Shang Ching (TT252), p. 4b. The 
phasing is repeated in the second stage (p. sa). 

b Thai-Chhing Chin I Shen Chhi Ching (TT87S), ch. I, pp. 4b-5a. Cf. above, pp. 245, 258. 
C Thai-Chi Chen-Jen Chiu Chuan Huan Tan Ching Yao Chiieh' (Essential Teachings of the Manual 

of the Supreme-Pole Adept on the Ninefold Cyclically Transformed Elixir) TT882, p. 3a, presents a 
very complex scheme with irregular distance increments at nine-day intervals. The Mao Shan influence 
reveals itself in an account of five magic plants which grow on Mt. Mao, entitled' Lord Mao's Formula 
(for Ingesting) the Five Kinds of Chih-jung' (Mao Chun wu chung chih jung fang3), pp. 6b-8a. 
Another schema too simple to be very significant appears in Ling-Pao Chung Chen Tan Chue"" (TT4I6) 
p. 4a, which is evidently post-Thang because it specifies the-' large ounce' (ta liang5 ) measure. A vase 
containing reactants is heated for three days. On the first day the flame is kept two inches from the 
vessel; the second day, one inch; and on the third day, it must touch the vessel. 
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the times given in the distance-phasing schema, unlike this one, do not increase 
exponentially). 

As for the doubling of the fire, first heat for one day, then heat to respond to (yingl) two 
days. After that, heat to respond to four days, and then to respond to eight days, and then to 
sixteen,days. The constants for every period (shihZ) should accord with these.a 

The mature concept of phasing by fuel weight can be located among the handful of 
definitely pre-Sungworks only in the writings of Chhen Shao-Wei,3 probably not long 
after + 713. There is no reason to believe that Ch hen was its originator, since he 
applies the concept in a matter-of-fact way in his 'Numinous Cinnabar' treatise. But 
he is responsible for one of its grandest variants, found in his second work, on the 
'Nine-cycle Gold Elixir'. Both are worth describing fully. 

Simple huo hou systems involve a linear increase in fuel weight as a function of time. 
In order to complete the cycle, the fuel is then decreased at the same rate until the 
starting weight is again reached. b This use of two lines of constant slope (a 'zig .. zag 
function ')C to approximate a sinusoidal function is one of the most characteristic 
patterns of Chinese science. We perceive it in early figures for variation of sun shadow 
length with the seasons, the variation in respiration over the course of the day in breath 
disciplines, the rise and fall of Yin and Yang in the Tshan Thung Chhi series of kua, 
and so on. 

Here are Chhen Shao-Wei's instructions for linear phasing as they appear in his 
treatise on the 'N uminous Cinnabar Seven Times Cyclically Transformed'. We are 
not able to comment upon the chemical reactions involved because of the large number 
of ingredients and, in a couple of cases, the uncertainty of their identification. They 
include malachite, halite, Epsom salt, huang ying4 (probably a form of selenite) and 
hua shih5 (which might be translated literally as 'fluxite" but we have been unable to 
determine what mineral it designates). In this particular process only the increase 
gradient appears, but the full cycle of increase and decrease will be reflected in a more 
elaborate system of Chhen's which we shall describe presently. Here he wrote: 

Method of subduing by volatilisatio1l. According to the supplementary instructions, five 
days is one phase (hou6); three phases is one chhi period.d In eight chhi periods, twenty~four 
phases, or 120 days, the subduing of the cinnabar is completed.e In the five days allotted for 
one phase of subduing by volatilisation, four days are governed by the kua I\han and one 
day by the kua Li. By 'the trigram Khan' is meant simmering in water for four days. By 
'the trigram Li' is meant volatilisation over a Yang fire for one day. When the Yang fire is 
first laid, use seven ounces of charcoal, standing it on end below the reaction-vessel. One 

a Thai-Shang Pa-Ching Ssu.Jui Tzu·Chiang (Wu-Chu) Chiang-Sheng Shen Tan Fang (YCCC, 
ch. 68), pp. 4b, sa, 7a, tr. auct. Cf. p. ;u6 above. 

b As we shall see, the return to starting weight is only approximate. 
C See Neugebauer (9), pp. nO-II3. 

d In astronomical time-reckoning, the chhi or chieh chhi1 are the 12 or Z4 equal divisions of the 
tropical year. Thus one chhi is roughly IS .... days. See Vo!. 3, pp. 404-6. 

e Cf. pp. 4ff., 187, 191, 262. 
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must see that there are seven ounces-no more, no less--of well-coked charcoal below the 
vessel at all times. After each cycle increase the amount of charcoal by one ounce and 
volatilise (the reactants again). Keep adding charcoal until after the fifth cycle, when 
suddenly a black chhi (= smoke) and a sublimate of mercury will come out (of the reactants). 
Collect the sublimate and again mix it with 1/20 ounce (pan chhien l ) of previously fused 
halite (mineral NaCI) in a bowl. Grind lightly with a jade pestle until the mercury is com
pletely absorbed. Then place the material in the reaction-vessel as before, and subdue by 
volatilisation using the Khan and Li trigrams until the twelfth cycle is completed. Add two 
ounces more of charcoal per cycle. Spread 1/8 ounce (pan jlnl) of previously fused and 
powdered halite on top (before) closing (the vessel in the first place).a A total of two ounces 
or so of mercury sublimate will sublime. The void glow of the sublimate ... b The residue 
in the vessel should gradually turn brown or purple. Collect the sublimate and the 
mercury (?), mix with 1/10 ounce of halite, and grind thoroughly in a bowl. Put the 
reagents into the reaction-vessel and subdue by volatilisation, phasing the heat as before 
until the eighteenth cycle has been completed. Increase the charcoal by three ounces 
(per cycle). The colour of the residue should be scarlet. Through the twentieth cycle, add 
four ounces of charcoal (per cycle). Only a half-ounce or less of mercury sublimate will 
sublime. It will be solid and hard as bronze chips (phien l ), yellowish-white and lustrous. It 
is also to be mixed with mineral salt and ground in a mortar. Put into the reaction-vessel and 
subdue by volatilisation through the twenty-fourth cycle. The phasing of the cinnabar will be 
complete, the subduing by fire ended. (The residue) will be blazing red, lustrous and hand
some; the cinnabar has been subdued.C 

Thus one begins with a weighed amount of fuel and increases it at a rate which is kept 
constant for several cycles (Fig. 1518). The gradual increase in the increments is 
doubtless meant to accelerate the subduing of the cinnabar. The interaction of Yin and 
Yang is reinforced by alternately subjecting the cinnabar to wet and dry processes. 
The invocation of correspondences to the trigrams Khan == == and Li ==== (im
mature Yin and Yang respectively)d suggests a debt to the Tshan Thung Chhi, which is 
confirmed by Chhen's habit of quoting apothegms from 'the Canon'. 

The elaborate system in Chhen's second treatise (an elixir preparation for which the 
subdued Numinous Cinnabar was only a preliminary) not only models the ups and 

a The text of TT883 specifies 1/4 oz. (onefhr) of halite. This sentence appears defective as a whole, 
and our translation of it should be considered tentative. 

b The sense is not quite complete at this point; perhaps a few characters are missing. 
C Ta-Tung Lien Chen Pao Ching, Hsiu Fu Ling Sha Miao Chileh5 (YCCC, ch. 69, under the title 

CMi Fan Ling Sha Lun6), pp. 9a, b, translation from critical text in Sivin (4). 
d These are the two trigrams omitted from the lunar sequence (see Table 109, pt. 3, p. 62). In addition 

to their use to designate wet and dry processes, Khan and Li stand in some writings for the Yin and 
Yang reactants in a two-ingredient process. The two functions are combined in a story told by Shen 
Kua7 late in the + 1 ah century about a Mr Li8 who could make a Water Elixir (shui tan9 ) by boiling 
water until it congealed to resemble caerulean jade. Asked how the process worked, he replied I I don't 
use l\Jlything, but merely regulate the powers (liIO) of the water and fire. If they are the least bit un
equal, (the Elixir) is transformed (into water) again and escapes (as steam). This is the refined essence 
of Khan and Li.' And he added: I There are set degrees (chieh tu") for increase and decrease both daily 
and monthly.' Shen interpreted Mr Li's success as due to the fidelity of his temporal correspondences. 
See Ming CMi Pi Than, Pu sect., ch. 3, para. 13 (Hu Tao-Ching (1) no. 582). In physiological alchemy 
Khan and Li came to assume outstanding importance (cf. pt. 5 below). 
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incrermnt I OZ. 

1'; w Cyd~ 14 

Fig. IS I 8. Chhen Shao-Wei's linear fire-phasing system, from his Chhi Fan Ling Sha LUll (On Nwninous 
Cinnabar Seven Times Cyclically Transformed), c. + 713. 

downs of cosmic cycles in the varying intensity of the fire, but by shifting successive 
cycles upward also manages to represent the gradual perfection of the Natural 
Cyclically Transformed Elixir in what we have no choice but to eaU a helical phasing 
scheme. Chhen begins by designing apparatus the shape and measurements of which 
are completely determined by cosmic correspondences. We shall study them in their 
place, taking note here only that the furnace of three tiers, standing for heaven, earth, 
and man (Fig. 1375), has in the central tier twelve doors which stand for the twelve 
double-hours of the day and night (chhen I , to which the twelve Jupiter Stations were 
also functionally equivalent).a The fire-phasing instructions are so extended and 
repetitive that we shall quote only their beginning, and represent the rest schemati
caUy (Table lIS). Chhen says: 

Formula for fire control. The formula for the use of fire also corresponds to Yin and Yang, the 
twenty-four chhi periods, and the 72 five-day phases. Five days make up one phase, three 
phases make up one chhi, and two chhi make up one month. Seventy-two phases thus 
correspond to twenty-four chhi, making twelve months. Twelve months make a round year, 
in which the cycle of Yin and Yang reaches completion and the elixir is finished. 

As for the time of firing the furnace, the fire should be applied at a midnight which is also 
a sexagenary hour I, on a sexagenary day I, in the eleventh month. b Begin by firing through 
door A for five days, using 3 liang of charcoal. There must always be three Hang of wel1;;coked 
charcoal (shu than2), neither more nor less, in the furnace. Then open door B and start the 
fire, firing for five days, using four Hang of charcoal. Then open door C and start the fire, 
firing for five days, using five Hang of charcoal. Then open door D and start the fire) firing for 
five days, using six liang of charcoal. Then open door E and start the fire, firing for five days., 
using seven liang of charcoal. Then open door F and start the fire, firing for five days, using 
eight liang of charcoal. These six doors are the Yang doors. The charcoal must be put in place 
vertically in order to bring the Yang chhi into play. Then proceed to door G and start the 
fire, firing for five days, using nine liang of charcoal. Then open door H and start the fire, 
firing for five days, using eight liang of charcoal. Then open door I and start the fire, firing 

a Cf. the drawings of three-tiered eight- and twelve-door furnaces in Fig. I375. 
b The month containing the winter solstice, rebirth of Yang. 
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for five days, using seven liang of charcoal. Then open door J and start the fire, firing for five 
days, using six Hang of charcoal. Then open door K and start the fire, firing for five days, 
using five liang of charcoal. Then open door L and start the fire, firing for five days, using 
four liang of charcoal. The charcoal must be put in place horizontally through these six 
doors, in order to maintain the correspondence with the phased alternation of Yin and 
Yang.a The fire has thus been started through door A and rotated through the twelve doors, 
using a total of seventy-two liang of charcoal in the furnace, corresponding to the seventy
two phases (in a year). 

Thus four chhi, twelve phases, sixty days, and two months have passed; this is the first 
cyc1e.b 

I 

2 

3 

L 
5 

-
6 

Table I 18. Chhen Shao- Wei' s helical fire-phasing system 
(Based on TT884, pp. Iza-I6b, and YCCC, ch. 68, pp. I9b-z4a) 

See also fig. 3 in Sivin (14). 

Yang doors Yin doors 
cycle 

+1~1+1~1~lf ~I-i-I--;-I-+I~I~ Wt. of charcoal, ozs. 

Total wt. used 72 
Cosmic significance of wt. 72 pentadic phases (five-day periods) in a year 

Wt. of charcoal, ozs. 5 1 61 71 8 I 91 10 I 91 81 71 61 5 1 41 

Increase in total wt. IZi 

Cosmic significance of increase 12 nodal divisions of solar year (chieh tiff) 

Wt. of charcoal, ozs. 71 81 9 I 10 1 II 1 12 I I I I 10 I 91 Si 71 6 

Increase in total wt. 24 
Cosmic significance of increase 24 chhi divisions of solar year (chhi ~) 

Wt. of charcoal, ozs. 9 I 10 I I I I IZ I 13 I 14 I 13 1 12 I 11 I 10 I 91 8 

Increase in total wt. 24 
Cosmic significance of increase (as in cycle 3) 

Wt. of charcoal, ozs. II 1 IZ I 13 I 14 1 IS I 16 1 IS 1 141 13 I 12 I II 1 10 

Increase in total wt. 24 
Cosmic significance of increase (not stated) 

Wt. of charcoal, ozs. 17 I 18 1 19 I 20 1 21 1 22 I 21 1 20 1 19 I 18 I 17 1 16 

Increase in total wt. 72 
Cosmic significance of increase (as in cycle I) 

In this remarkable intellectual construction we see each cycle divided into a Yang phase 
of increasing intensity and a Yin phase of decrease. Even the vertical and horizontal 
orientations of the pieces of charcoal are meant to induce the proper action of Yin and 
Yang upon the reactants. Each of the sixty-day heating cycles begins at a higher level 
than the one before and results in a more exalted product. 

The modern scientist naturally thinks of the exaltation as caused by the upward 
shift in the successive time-temperature curves. But resonance rather than physical 

a Or: 'with Yin and Yang, the fifteen-day chhi, and the five-day phases (yin-yang chhi MU').' 
b Ta-Tung Lien Chen Paa Ching, Chiu Huan Chin Tan Miaa Chiieh,. pp. 12a-I3a (YCCC, ch. 68, 

under the title Chiu Huan Chin Tan Erh Chang,l pp. I9b-20b), translation from critical text in Sivin (4). 

'~m~~ z*~.~.u~~~n~~ l~~~ff~. 
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causality is what would have been in the alchemist's mind as explaining the formati~n 
of the Elixir. Its gradual perfection was induced, he would have said, by the corre~ 
spondences he had designed into the process. The rise and fall of heat, which was oI):ly 
one of many correspondences, paralleled the rhythmic shaping force exerted by the 
cosmic organism upon the Natural Elixir maturing in the bowels of the earth. 

The overall symmetry of the system is not seriously compromised by minor 
asymmetries introduced in the interest of stronger cosmic correlations. In the first 
cycle only, the weight of fuel is maximal at door G, even though the transition from 
Yang to Yin was supposed to come after door F. This Chhen found necessary in order 
to correlate the total weight of fuel in the first cycle with the 72 annual pentads. The 
exceptionally large increment in the sixth cycle can be explained in a similar way. 

In Yang Tsai's 'Pronouncements of the Immortals on Cyclically Transformed 
Elixirs' (Huan Tan Chung Hsien Lun l

) written in + 1052, such minor anomalies are 
unnecessary. The helical phasing system described there has attained perfect structural 
symmetry and regularity at the cost of a few correspondences. The alchemist is 
directed to choose the proper day and compass orientation, and then to build a furnace 
platform of pounded earth in three layers. The furnace is octagonal, with eight doors. 
Above the doors is a cover on which is placed the reaction-vessel, with a second vessel 
for cooling water resting above it. The basic cycle is an ideal month of 30 days, 
divided into six phases (hou 2), each subdivided into two parts:a 

First phase, first day: corresponding weight of fuel (chih ju3 ), I ounce. After 2* days 
(30 hours) increase to 2 ounces (until) 60 hours (have elapsed). Second phase, 3 ounces. 
After z! days (30 hours) increase to 4- ounces (until) 60 hours (have elapsed) .... 

The total configuration over nine months is apparent from Table 119. 

I 
1 Cycle 
I 
I I 
1 
1 Z I 
! 3 
I 
I 

4 
I 5 
i 6 

i 7 

I 8 

I 9 

Table 119. Yang Tsai's helical fire-phasing system 
(Based on TT 230, pp. 16b-I7b) 

Fuel wt. per half-pentad, ozs. 

lA IB ZA Z8 3A 3B 4A 4B ~I~ ----
I Z 3 4- 5 6 6 5 4 3 

6 6 Z 3 4 5 7 7 5 4 
3 4 5 6 7 8 8 7 6 5 
4 5 6 7 8 9 9 8 7 6 

5 6 7 8 9 10 10 9 8 7 
6 7 8 9 10 11 II 10 9 8 
7 8 9 10 11 12 lZ 1I 10 9 
8 9 10 XI 1Z 13 13 12 IX 10 

9 10 II 12 13 14 14 13 12 11 

I 

I 
6A 6B I ----, 
; :! , 
4 3 1 

5 4 i 
6 

I 
5 i 

7 6 ! 
8 7 

I 9 8 
10 9 I 

• TTz30, pp. 16b-I7b, tr. auct. Cycles of this kind had considerable currency among seekers after 
the enchymoma, e.g. Huan Ton Chou Hoo Chiieh4 (TT908), mostly of the Sung or later, ch. I, pp. JSb
zoo; Hung Chlu'enJu Hei Chhien Chiieh! (TT934), undated but late, pp. 30-40; and with wording very 
similar to that of the latter in Yii Chhing Nei Shu6 (TT940). also late, pp. I 1 0-12b, and also pp. 140 and 
18b-1 9b. 
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Perhaps the last significant conceptual improvement in 'fire-times' (huo hOUI) was 
two-variable phasing, in which the weight of both fuel and cooling water fluctuate to 
represent the dynamic interrelations of Yang and Yin. This we find in the 'Con
fidential Instructions on the Manual of the Heaven-Piercing Golden Flower Elixir' 
(Chin Hua Chhung Pi Tan Ching Pi Chih1.), of Pheng Ssu3 & Meng Hsli," a 'dual
cultivation' treatise of + 1225 which seems to be concerned with laboratory processes, 
albeit in a rather abstract way.a Meng outlines a symmetrical 30-day schedule to be 
used with sealed vessels incorporating water reservoirs and cooling tubes of various 
designs.b The cycle begins at the new moon (the maximal Yin phase) with I ounce of 
charcoal and 14 ounces of water. Each day the fuel weight is increased by I ounce and 
that of the water decreased by the same amount, until on the 14th day the proportions 
are <reversed. The weights remain constant for 3 days, doubtless to allow leeway for 
the precise moment of the full moon, the point of maximal energy. Then from the 17th 
to the 29th the weight of fuel is decreased, and that of water increased, so that the 
initial weights are in force for a total of 3 days (the 29th, 30th, and 1st) around the time 
of the new moon. The combined weight of fuel and water is always the same, 15 ounces, 
and this is explained as the sum of the numbers 6 and 9, which are used for the Greater 
(or mature) Yin and the Greater (or mature) Yang in the 'Book of Changes' and the 
Tshan Thung Chh£. Again, if for the moment we think of Yin and Yang as two sinusoidal 
functions out of phase by 1800 (say curves representing the sine and cosine of ()/2), we 
see them approximated here by two interdependent zig-zag functions (see Figure 
15 19a).c 

From documents of the kind just cited one can see that number and measure were 
being used in a way only indirectly related to their employment in modern science. 
The use of measurement to control the time-temperature profile of, say, an organic 
synthesis is familiar enough today. In ancient and medieval alchemy the specification 
of quantities by which the process is to be controlled derived, by way of a theory, from 
prior observations and measurements, just as it does in contemporary chemistry. Its 
elaborate cosmic phasing aside, the alchemical process did have to transform one 
substance into another, and so at some point certain physical and chemical conditions 
had to be satisfied. It is obvious enough that alchemy and chemistry differ in the 
number and vagueness of the links between the control specifications and the theory, 
and those between the theory and the original observations. But if we were to stop 
there we should remain unable to account for the remarkable specificity, the over-

a The second chapter of this book (TT907), according to the author, was revealed to him by an 
avatar of Pai Yii-Chhan,5 the sixth patriarch of the Southern School of Sung Taoism, which propagated 
'dual cultivation'. This book might be called an imaginative meditation upon laboratory procedures and 
apparatus (see above, Vol S, pt. 3, pp. 199, Z03); but there are some signs, e.g. the easy mutations in the 
names of the two reactants, that nothing in it was meant precisely for practical application. Nevertheless 
it is important for the light it throws on the actual techniques of the time. On Pai Yii-Chhan, see pt. 3, 
p. zoz. 

b The presence of a cold water reservoir or condenser at the upper part of Yang Tsai's apparatus is of 
course very relevant to the early history of sublimation and distillation, on which see pp. 44ft'., 6zft'. 

c TT907, ch. z, pp. zoa-2Ib. 

5 a3Ht 
18-2 



33. ALCHEMY AND CHEMISTRY 

Weightlozs 141' (\FUEL 
I \ 

1'+ \ / \ 
I \ 1 \ 

lOT \'11 

\ I i \ \ I 
i \ 

8 +- \ 1 
I ' \ 
i 1\ 

't I', 1\ 
+ / \ / \ 'tl \\ '\, I WATER , 

o +I--+---+-----l---+-----I--~ 
10 20 '5 30 Days-

Fig. 1519Q. Meng Hsii's two-variable phasing system, from Chin Hua Chhung Pi Tan Ching Pi Chin 
(+I22S)· 

determination, of the ancient formulas. The next step, therefore, is to realise that 
although in both alchemy and chemistry prior experience has to be shaped by a theory 
to evolve a new process, modern chemical theories are essentially mathematical while 
alchemical theories were numerological. The ancient adepts used numbers freely in 
a way which Granet in his classical study called 'emblematic' -ranking phenomena 
and things in a qualitative order which would also reflect their special qualitative 
values.a The numerals one to five could be used as strict equivalents for the Five 
Elements, and thus for the Five Spatial Orientations, Five Sapidities, Five Emotions, 
and so on.b Nine called up in the mind of the alchemist all the attributes and associa. 
tions of the Greater or mature Yang, including such subtle notions as that of the 
inevitable inception of decay once the bloom of maturity is past. But Chhen Shao-Wei's 
use of a three-tiered furnace was not meant merely to symbolise, or allude poetically 
to, the classical triad of Heaven, Earth, and Man. It aimed actually to bring to bear 
on the process the synthetic unity which this triad embodied. The twelve firing doors 
(the basis of Chhen's combustion cycle) were placed in the middle tier because that 
tier had precisely the same significance within the system of the furnace as man had 
in his capacity as mediator between heaven and earth (Yang and Yin) within the 
cosmic Tao. The significance of a given number came from its order in a sequence, 
and that sequence as an organic whole derived its qualitative meaning from cQrre
spondences with other sequences. For instance, if I and 2 stood for primal Yin and 
Yang, 3, as their sum, stood not only for the synthesis which reconciled the antitheses 
but for the sentience of man which was capable of that synthesis. In aMther context, 

a Granet (5), pp. 149-299. b See Vol.~, pp. 26Iff. 
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which energised another sequence, 3 might serve a different and even logically contra
dictory function. For instance, in the five-elements order 3, like 8, stood for the 
creative phase Wood, and carried all the immature Yang associations of East, Spring, 
and so on. It could be equated with, or used to mark, other things which carried the 
same associations, but that was no static classification into species. The Five Elements 
were functional phases of a dynamic cycle or configuration, not set qualities, and they 
could only be defined individually by relation to the total system. The Aristotelian 
approach, based on a rigidly structured biological taxonomy in which genera and 
species were individually defined, was not present here. One can find a few static 
definitions, but the only ones which had any standing were archaic. a Later Chinese 
taxonomy might be considered a kind of 'degenerate case' of functional and dynamic 
systems of correspondences,b just as efficient causation occurs in Chinese physics as a 
degenerate case of resonance interaction. Students of ancient Chinese biological ideas 
have worked so hard at digging out implicit taxonomies that they have had no time 
left to explain why explicit taxonomies were so unimportant. c Despite the appeal of 
static notions of the Five Elements and other phase-sequences to Western students of 
Chinese philosophy, in so far as such conceptions are specific they are inapplicable, 
and indeed their role in the historical development of the five-elements theory and its 
applica~ions was negligible. 

Now a fire-phasing system is also a dynamic sequence of numbers used to induce 
cyclic behaviour in a chemical process. The uniqueness of these particular systems is 
due, at first glance, to the fact that they were applied quantitatively as measures. But 
that can hardly be the whole story so long as Meng Hsii feels free to define the 
constant total of fuel and water weights in his two-variable phasing system as the sum 
of the emblematic I Ching numbers 6 and 9; so we must look further. Another point 
which should not be ignored is that the established qualitative associations of individual 
numbers in a fire-phasing system need not come into play, though indeed latent. Some 
of these correspondences may be activated, as in Chhen Shao-Wei's use of the total 
weights of fuel per cycle to stand for the various divisions of the year. A third element 
is that the fire-phasing systems were ad hoc. If the usual correlations of individual 
numbers could be ignored, the alchemist was free to design his own system instead 
of accepting or building on an old one. He would have no such freedom if he were 
trying to explain some aspect of his process with a theory made up of five coordinate 
concepts, for he would be unable to avoid the customary five-element associations. 

Once all these characteristics are put together, the contrast between a classical 
emblematic system such as the Five Elements and a fire-phasing system becomes much 

a Even the best-known set of archaic definitions of the elements-'Water is called the soaking and 
descending', etc.-are clearly concerned with modes of action rather than formal qualities. See Vol. 2, 
pp. 242-6. 

b Our 'symbolic correlations' of Vol. 2, pp. 261ff. 
C This does not mean, of course, that no impressive systems of botanical and zoological classification 

developed as the centuries went on. The process is clearly visible in the literature of lexicography and 
pharmaceutical natural history from the Erh Ya and the Shen Nung Pen Tshao Ching onwards (cf. Vol. 6). 
One of us (N.S.) doubts, however, that these classifications were primarily biological in any modern 
sense. 
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clearer if somewhat less absolute. To understand either, one has to be aware oftwo 
related kinds of emblematic significance. One is the mode of action or behav.iour 
implied by the whole system seen as a sequence of phases. This significance Granet 
called' hierarchical', for he thought of it as the construction of a hierarchy (in the case 
of the elements, a five-valued one) and the ranking of phenomena within it.a We 
prefer to use some such phrase as 'phase-sequential', in order to emphasise that the 
ranking was neither static, absolute, nor vertical, and that time was one. of its most 
basic parameters. Spatial configurations were no less characteristic than temporal 
sequences, as we shall see; b but in place of a cycle, what they imply is a continuum. c 

The second kind of significance is determined by the qualitative associations of 
individual elements. These associations could be applied to phenomena on a one-to·one 
basis, even though they were functional and originally derived from the role of the 
element in the system. This is Granet's 'formal function' (fonction protQCQZaire).d 
We recognise it in the application of the number 5 to invoke the cosmic associations 
of Earth, which within the five-element system represents the phase of balance, 
neutrality, or undifferentiation. e In the classical systems, Yin-Yang, trigrams and 
hexagrams and the Five Elements, there is somewhat greater emphasis on the formal 
function in most theoretical applications, although both functions are generally in 
evidence and one tends rather clearly to imply the other. The ubiquity of qualitative 
associations ~ets a limit to the truly mensurational applicability of these systems. 
A fire-phasing system, on the other hand, is an ad hoc construction in which the formal 
function does not come into play unless the alchemist chooses in certain cases to 
assign cosmic significances. We have seen that such choices were responsible for the 
anomalies in Chhen Shao-Wei's schema, and that Yang Tsai achieved much greater 
simplicity without them. With a minimum of individual qualitative correlations, there 
is little in a fire-phasing system to make gravimetric applications conflJsing. The 
significance of such a system is almost completely concentrated in the sequential 
profile of its cycle. 

Still, the metaphysical basis of a fire-phasing system was in no way different from 
that of, say, the Five Elements. Quantitative fire and heat control was a remarkable 
first step in the use of quantity to unite theory and practice, but somehow it did not 
carry within it the implication of further steps in the direction of mathematised 
science, and historically it was also the last stage of this kind in Chinese proto-science 
as such. f Nevertheless it was known and practised later in both Arabic and European 
alchemy, as Ben Jonson's 'Alchemist' may by itself sufficiently prove.g 

Mammon: Lungs, I will manumit thee, from the Furnace; 
I will restore thee thy complexion, Puffe, 
Lost in the Embers; and repair this Brain 
Hurt wi' the Fume, 0' the Metals. 

a Granet (5), p. 151. b Pp. z86ft'. C Cf. Vol. 4, pt. I, pp. 6ff. 
d Granet (5), pp. I5I, S66ff. et p(l.Sum. 
e Cf. VoJ. 2, pp. 59, 106, H2, 114 on 'the uncarved block'. 
r For a discussion of the idea of combining weights in alchemy and its connections with numerology, 

see below, pp. 301 ff. g Act n, Scene ii. 
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Face: I have blown, Sir, 
Hard for your Worship, thrown by many a Coal 
When 'twas not Beech, weigh'd those I put in, just 
To keep your heat still even; These Bleard-eyes 
Have wak'd, to read your several Colours, Sir, 
Of the pale Citron, the green Lyon, the Crow, 
The Peacocks Tail, the plumed Swan .... 

(5) COSMIC CORRESPONDENCES EMBODIED IN ApPARATUS 

279 

The dearth of individual correspondences in fire-phasing did not hinder the alchemist 
much, for he had many other means at his disposal for bringing cosmic correspon
dences to bear on his process. As we have already looked at the choice of reagents in 
this light,a we can now proceed to consider cosmic correspondences in the alchemist's 
equipment. These were established by a variety of related means, including spatial 
orientations, analogical shapes, and numerologically defined dimensions of furnaces 
and reaction-vessels. Here we shall find many more data on the formal significance of 
measurements in Chinese alchemy. 

Although the Tshan Thung Chhi is full of microcosmic correspondences, these are 
not developed much numerically. There is a chapter which has circulated separately 
under the title 'Song of the Reaction-Vessel' (Ting Chhi Ko 1) and may indeed be 
later than the rest, on the canonical dimensions of the reaction-vessel; 

Round three five, 
Inch and a tenth, 
Mouth four eight, 
Two inch lips ... 'b 

But the significance of these numbers, whatever it may be, remains entirely implicit. 
Nor is there anything of this kind in the ' Yellow Emperor's Nine-Cauldron Spiritual 
Elixir Canon' (late Han?), nor in the Inner Chapters of the Pao Phu Tzu book 
(c. + 320). In the early Mao Shan documents (c. + 500 at the latest) there are lucid 
instructions for centering the furnace in a space oriented by the cardinal points. 
A thatched elaboratory has to be built facing south. The furnace is set up precisely at 
its centre, and the reaction-vessel placed centrally within it.c But again the significance 
of this centering is not pointed out. 

For explicit cosmic correlations we must return to the furnace and vessel within 
which Chhen Shao-Wei, probably in the +8th century, phased the firing of his 
'Ninefold Cyclically Transformed Gold Elixir'. In TT884 we read: 

The furnace and reaction-vessel for the Great Elixir must also be made in such a way as 
to incorporate (h02) heaven, earth, and man (the Three Powers), and the Five Spirits 

a See pp. 225, 25Iff. 
b Chou I Tshan Thung Chhi Fen Chang Chu Chieh. ch. 33 (ch. 3). pp. 7a-rob. tr. auct. Cf. above. 

Vol. 5. pt. 3. p. 71. 
C Thai-Wei Ling Shu Tzu-Wen Lang-Kan Hua Tan Shen Chen Shang Ching (TT252). p. 4a; YCCC. 

ch. 68. p. 4b. 
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Fig. Isl9h. Two of the Twelve Hour-Presidents (Spirits of the Double-hours). On the left, the patron 
of the hour maD (5 a.m. to 7 a.m.); on the right, the precentor of midnight (the tzu hour, 11 p.m. to 
1 a.m.). A pair of Han tiles in the Royal Scottish Museum, Edinburgh. 

(wu shen I = the Five Elements).a The vessel must be made from 24 ounces of gold from the 
seventh recycling, in order to respond to the 24 chhi periods. Sixteen ounces of it is cast into 
a round (or, spherical) vessel with a capacity of nine liquid ounces (k02); and eight ounces 
into a cover.b The use of 16 ounces to make the vessel incorporates the number of (ounces in) 
a pound. The capacity of nine ounces embodies the Three Origins (san yuan3 = the Three 
Powers) and the maximal Yang (number, 9)'c The 8 ounces of the lid responds to the Eight 
Nodes (the beginnings and midpoints of the four seasons). The vessel and lid are thus 24, 
incorporating these great constants. The vessel must be emplaced according to the Eight 

a This meaning of wu shen goes back to the Huai Nan Tzu book, c. - 120 (ch. 21, p. 2a): 'Astrology 
.. . conforms to the correspondences of the temporal cycles, and models itself on the constancy of the 
Five Spirits.' 

b The possible alchemical use of the ancient spherical tui vessels (Figs. 1392, 1393 above) has already 
been remarked upon. C Cf. Granet (5), p. 1 SO. 
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Trigrams and the Twelve Spirits (shih-erh shen l = the 12 hours)a before the mixed Purple 
Gold Granules are placed in it. It is tightly closed and luted so that no Yang chhi (i.e., 
vapour) can escape, and is put into the furnace. 

Formula for building the furnace. On a 45th sexagesimal day falling in a 41st sexagesimal 
decad, b in a place oriented toward the southwest and the ninth duodenary branch, c take 
clean earth and begin by building it up to make a platform eight inches high and two feet 
four inches broad. On the platform make a furnace 2 feet 4 inches high, in three levels, with 
free access of chhi from bottom to top. The upper level, 9 inches high, is Heaven. Make nine 
openings in it, to correspond to the nine stars (of the old Great Bear).d The middle level, 
I foot high, is Man. Make 12 doors, which stand for the twelve hours of the day (chhenz). 

A fan (shan3) must be installed in each. The lower level, 5 inches high, is Earth. Open 9 
passages (ta.), which correspond to the Winds of the Eight Directions (pa feng s). The 
interior of the furnace must be I foot 2 inches in diameter.e 

These correlations are all paradigms of the use of number to call up qualitative 
associations. Their referents are rather scattered-from the balance to the Great Bear 
-but images patently cyclical and temporal are in the majority. All of these influences 
operate upon the furnace and vessel, and contribute to the formation of the Elixir. 
Numerological correspondences of this sort become common in later alchemy, and 
can even be found in physiological alchemy and magic.! 

(i) Arrangements for microcosmic circulation 

In one of the basic collections on 'irrigation' processes, the Chhien Hung Chia King 
Chih Pao Chi Chheng6 (Complete Compendium on the Lead-Mercury A-G Perfected 
Treasure),g incorporating generally Sung or later materials,h the effect theoretically 
induced within the reaction-vessel by bringing the cosmic forces to bear is clearly 
visualised. 

a Cf. Forkc (4), vol. I, p. 534; vol. 2, pp. 406-407. See also for the double-hour presidents, our 
Vol. 4, pt. 2, p. 440 and Fig. 1519 h. 

b The practice of numbering ten-day periods (hsiin') sexagesimally was not at all common in China. 
C According to the normal spatial associations of the duodenary series, the ninth branch is the 

southernmost of the three which correspond to West. See Table 34, in Vol. 3, p. 403. 
d See Vol. 3, p. 250. 
e TT884, pp. IIa-na, and YCCC, ch. 68, pp. 18b-19h; tr. Sivin (4). 
f For physiological alchemy see Hsiu Tan Miao Yung Chih Li Lunll (Sung or later, TT228), pp. 9hft. 

As for magic, numerologically significant numbers appear without discussion, but correspondences of 
furnace shape arc identified, in a Thang text on the preliminaries to the casting of three magic mirrors 
(which themselves embody cosmic dimensions), weights, and images. This is Shen Hsien Lien Tan Tien 
Chu San Yuan Pao Ching FaO of +902 (TT856). The penultimate character is sometimes given as 
chao ;10 it was altered, probably by an early copyist, to avoid a Sung taboo on the character ching" and its 
homonym; see Chhen Yuan (4), p. 154. 

g Chia lZ and keng,I3 which here we translate as A and G in this book title, are two of the ten cyclical 
characters (kan,14 • stems ') long used for designating members of a series; and, since the + 17th-century 
Jesuits, for translating letters of the alphabet denoting parts on scientific and engineering diagrams. 
Since the stems are paired two by two with the Five Elements, chia and keng correspond to the elements 
Wood and Metal (immature Yang and Yin) respectively, and that is their significance here. See Vol. 3, 
pp. 396-8, and Vol. 5, pt. 3, pp. 158 ft., 280 above. 

h See pp. 294ft. 
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Upper and lower reaction-vessels (ting I). The body has a circumference of 12 inches to respond 
to the 12 months,a and is 8 inches long (i.e., high) to correspond with the Eight Nodes. The 
width of the body of the upper vessel is twice that of the lower vessel, in order to bring to 
bear (an2) the 24 chhi. The upper vessel is heaven, and the lower earth. In the upper the~e 
is ascension, so it is Yang; in the lower there is descent, so it is Yin.b The Yin ehh{wants to 
ascend, and the Yang ehhi wants to descend. This responds to the formative power (thao yeh3) 

of Yin and Yang. The length and breadth must be neither larger nor smaner than (the dimen. 
sions given). If larger, the chhi will disperse instead of collecting; if smaller, it will be forced 
to overflow. Thus (in neither case) can it be made to rise and fall equitably and harmoniously.c 

The motion described here is unquestionably a circulation, although explained rather 
vaguely, apparently in terms of the automatic reversion of Yin and Yang once they 
have reached their limits. The author does not seem to be very concerned aboutthe 
contradiction of a Yin chhi wanting to ascend when it is defined by its tendency to 
descend. Perhaps he would have explained such a movement by the urge towards 
creative union. 

This apparent discrepancy is handled more overtly in a late text which envisions, 
at least for meditative purposes, a vessel with cooling water above and fire below. The 
explanation may not be chemical, but it is certainly physical. The writer says: 

Now for the method of preparing the Elixir.d The reaction-vessel has three legs in order 
to respond to the Three Powers. The two containers, upper and lower, correspond to the Two 
Instrumentalities (liang i,4 earth and heaven). The legs are 4 inches high to respond to the four 
seasons. The furnace is 8 inches deep in order to match the Eight Nodes. In the lower part 
8 doors are opened to admit the Winds of the Eight Directions. The charcoal is apportioned 
in 24 pounds in order to arouse the 24 cMi. e Yin and Yang are inverted, with Water and Fire 
meeting and struggling. Above is Water, responding to the pure ehhi of Heaven. Below is 
Fire, receiving the turbid ehhi of Earth. The celestial chhi descends, while the terrestrial 
leaps upward: Heaven and Earth meeting in mutual stimulus, the primal pneumata (yin yiins) 
conjugating. They come together to form the Two chhi (Yin and Yang). which, once 
joined, blend to become one. (The product) is named the Great Elixir of the Two ehhi, 
and its marvellous function depends upon these (correspondences). In a dozen hours (i.e. a 
day) the process asserts a power which it takes the Shaping Forces a thousand years to exert. t 

If the task is to explain a cyclical motion 'Within the vessel, the crux will lie in accounting 
for the half of the motion which is contrary to the customary sense ofYin and Yang. 
This tractate derives the reverse movement from the configuration of the apparatus, 
which from the viewpoint of Yin-Yang theory can be considered inverted, since the 

• This refers to the lower vessel, and is given later (p. sa) as diameter. 
b This sentence may also be taken to mean simply' Ascent is Yang, descent is Yin.' 
c TT912, ch. 3, p. 4b. tr. auct. 
d Even though the ultimate concerns of this treatise seem to be with the Enchymoma, the language 

of the process contemplated here is that of the Elixir, so we translate accordingly. 
e I.e. the chieh chhi of the 2+ fortnightly divisions of the year. 
r Chiu Chtuln Ling Sha Ta Tan Tzu ShIng HSUan Ching6 (Mysterious Saeehooc;l~Enhanc:ipg canon 

of the Great Ninefold Cyclically Transformed Cinnabar Elixir [or Enchymoma),TT879, pp. lil,20, 
tr. auet. This undated text, cast in siltra fonn, of unknown authorship, incorporates many of the 
conceptions of wai tan (external, or chemical, alchemy), but its own rather obscure perspectives seem 
to be those of nei tan (internal, or physiological, alchemy), 
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fire (Yang) is below and the water (Yin) is above.a Since the two chhi are out of their 
proper static (or rather configurational) orientations, they must move to regain them.b 

What we might for the moment visualise as the kinetic energy of their collision, 
responsible for the exalted level of organisation of the Elixir, is accounted for. 

But if the circulation is divided into two temporally distinct halves, it becomes 
nothing more nor less than an oscillatory cycle. This we find a bit further on in the 
Chhien Hung Chia Keng Chih Pao Chi Chheng (TT912), as the 'four seasons' heating 

~V;':'-f-
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Fig. 1520. A page from Chao Nai-An's CMien Hung Chia King Chih Pao Chi Chhing (Complete 
Compendium on the Perfected Treasure of Lead, Mercury, Wood and Metal), ch. 3, p. 4 b, showing 
the Yang lu and Yin lu furnaces. Perhaps Thang (+ 808) in date, but more probably Wu Tai or Sung. 

technique (ssu shih huo1). The sealed vessel is moved back and forth each day between a 
'Yang furnace' (Yang iuZ), which is heated from below, and a 'Yin furnace' (Yiniu3), 

which has a container of water below it and is heated from above, in order to set up an 
oscillatory motion within the vessel (Fig. 1520). The text runs: 

Use 'four seasons' heating for 7 days and nights, in order to deVelop the great power 
(kung4) (of the Elixir). Water, Fire, and the reactants: these respond to the Three Powers, 
heaven, earth, and man. C In this 'four seasons' heating the fire of spring should be mild, 
that of summer intense, that of autumn warm, and that of winter weak. For this method, 
select the first double-hour (11 p.m.-I a.m.) of the first day of a duodenary cycle, place the 
vessel on its fitted three-legged support, and put it into the Yang furnace. Under the belly of 
the vessel pile (charcoal), extending it! inch (or -lo of the way, san/enS) up the body of the 
vessel. Use a gentle fire so that the contents conjugate for It hours. Next increase the fire, 

a Note the parallel with the reversed polarity of Realised Lead and Mercury, seen earlier (p. 254). 
b The implicit assumption-that the cMi of an Element will move spontaneously in order to regain 

the orientation proper to that element-is philosophically reminiscent of that doctrine of place on which 
Aristotle's physics of motion was based. See Vol. 4, pt. I, p. 57. 

C The reactants take the same intermediate position as does man with respect to earth and sky. 
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piling the charcoal close to the vessel up to half its height for I! hours. Then make the fire 
intense with a full charge of charcoal, building it ! of the way up the body of the vessel. After 
It hours gradually decrease the fire. Use a weak fire, so that the cOntents of the vessel will 
be warm and the warm chhi remains controlled for I t hours until the sixth double~hour 
(II a.m.-l p.m.). Withdraw the vessel and start the Yin furnace,. placing the belly of the 
vessel over the mouth of the small pot (of water which has been buried in the earth at the 
bottom of the furnace). Use ashes to bury the body of the vessel to f of its height; Then with 
a cloth wipe any water off the upper vessel. After it is dry put the fitted fire-pan (ting phan1 ) 

in place, and in it put one pound of burning fuel. This is called 'inserting the spring fire', 
which causes the mercury inside the vessel to descend slowly for I t hours. Only then may the 
charcoal be piled up above the ash layer and packed against the vessel as (the fire) is gradually 
increased for I t hours. Finally the full charge of burning fuel is packed about the vessel from 
the fire-pan to the ash layer. This gives a strong combustion, and the flame burns intensely for 
It hours. Then gradually remove the fire above the vessel and heat weakly from below,a so 
that the Medicine within the vessel is kept at a controlled warm heat for I i hours until 
midnight, the first double-hour of the day. At that time the vessel is again shifted into the 
Yang furnace, and as before (the Medicine) is made to go through a cycle of ascent and 
descent in the chi chi2 and wei chi3 furnaces. b After 7 days and nights the power of the fire 
will have brought the process to completion. C 

Thus although there are four major phases, which correspond to the four seasons 
beginning with Spring,d the transitions are not at all abrupt. The phasing is moderated 
and made gradual by finer variations of both fire intensity and area of vessel in contact 
with the burning fuel, but fuel weights are not prescribed. This particular process 
does not happen to maintain the symmetry of water and fire throughout the cycle, 
but depends on fire alone during the Yang phase. Since the 'Yang furnace' (which 
had no water vessel and was usually heated from all sides) and the' wei chi furnace' 
(with fire above and water below) both induced the Yang mode of action within the 
vessel, the alchemist was constrained in choosing between them only by his taste for 
abstract symmetries. 

In another compendium of 'irrigation' methods, the Keng Tao Chi4 (Collection of 
Procedures of the Golden Art),e written some time after + 1144, there is a (Bubbling~ 
Spring Perpetual-Life Casing' method (yung chhiian chhang shing kueiS) in which 
'water below and fire above' is alternated with' fire below and water above' for 21 days 

a Or, punctuating differently, 'Then gradually remove the fire above the vessel and the lower fire.' 
b On these pieces of apparatus see further the discussion on pp. 68ff. and the study of the meaning 

of the names, p. 70. The whole conception of the Yang and Yin fU!J1aces in this text is inextricably 
connected with the ancient procedures of sublimation and destillatio per descensum (cf. pp +4. SS), 
as also with the later development of true distillation in its East Asian forms (pp. 6aff.). For Chao 
Nai-An and his anonymous colleagues who wrote this book the clli,clli and wei-chi appiU'atuses were 
probably not stills in any modern sense, but they may well have derived from apparatuses in artisanal 
or pharmaceutical use that were. 

c TT912, ch. 3, pp. 5a-6a, tr. auct. 
d The most common practice was to begin the process at the winter solstice, the moment of the 

ascendancy of mature Yin and thus of the rebirth of Yang in the cycle of the year. 
e The title does not actually say' gold' but' keng' ,6 the 7th of the decimal stems and thus the element 

Metal. But pragmatically oriented alchemists often used keng as a cover name for gold, and it is possible 
that the compiler of Keng Tao Chi meant nothing more abstract. Our rendering of the title is in any 
case tentative. 
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each. The fuel is increased a day at a time from 1 ounce to 16, and then decreased to 
I ounce again. We are informed that' this is the Bubbling-Spring fire phasing system 
(yung chhuanhuohou1) concealed within Master Wei (Po-yang's) Tshan Thung (Chhi).' a 

Here as in the earlier examples, the two-reactant system, the heat phasing, and the 
correspondences of the apparatus are interdependent. 

By good fortune we are not limited to verbal descriptions of the two types of fire
water apparatus. In the seventh cycle of the formula for the' Nine-Cycle Potable Gold 
Great Cyclically Transformed Elixir' (Chiu Chuan Chin I Ta Huan Tan2.) in the 
Chin Hua Chhung Pi Tan Ching Pi Chih 3 (Confidential Instructions on the Manual of 
the Heaven-Piercing Golden Flower Elixir) of + 1225, detailed instructions are given 
for heating the reactants,b sealed within a golden 'chaos vessel', first with 'water below 
and fire above' for two months, then with' fire below and water above' for one month. c 

Although the weight of fuel remains constant within each of the two phases in this 
particular process, a single apparatus is converted from one function to another by 
substituting parts (Fig. 1448). Although, as has been pointed out above (p. 73), the 
'water below and fire above' apparatus somewhat resembles a still with two side
tubes, the text indicates that the water-container with its two arms is not open to the 
reactants, and that they remain sealed within the egg-shaped reaction-vessel. The 
arms could thus serve only to lead water into the reservoir and to let steam escape. 
It is not unreasonable to suppose, however, that this design was prompted by know
ledge of water-cooled stills. In practice its effect would have been only to lower 
slightly the temperature in the vessel. On the other hand, the water reservoir in the 
'fire below and water above' apparatus resembles a funnel and protrudes from the 
condenser head into the reaction-vessel, but its lower end is closed.d 

With this in mind we are able to go back another 50 years in time and recognise 
the same alternation in two illustrations in the Tan Fang Hsu Chih4 (Chymical 
Elaboratory Practice) of + 1163.e The apparatus on the left in Fig. 1446, with the 
reaction-vessel and furnace above and the water reservoir with side-arms below, is 
labelled 'wei chi furnace', while that on the right, with its water reservoir above, is 
marked 'chi chifurnace', as in the Four Seasons heating technique which we have 
just examined.' In all these texts, as in others of less certain date and import,g we may 

a TT946, ch. 7, pp. 16a-17a. The text is syntactically defective, and we read conjecturally chih nei pi 
tshunS for pi chih nei tshun.6 

b Each cycle uses a different complex apparatus, basically a sealed gold reaction-vessel with cooling 
coils of various sorts; in later cycles the metal is made by transmuting mercury. For details see above, 
pp. 35 ff. An apparatus which closely resembles the lower one in Fig. 1409 appears in ch. 2, p. 2a, with 
the superscription chi chi? (cf. Fig. 1446) as in Tan Fang Hsu Chih (see below). 

c TT907, ch. 2, pp. 14b-16a. 
d See above, p. 35, for an excerpt from this text which specifies that 'the lower end is closed and 

does not allow water to pass through'. e TT893, p. 9a. f See pp. :z83ff. 
g Another picture of the wei-chi apparatus occurs in the Chih-Chhuon Chen Jen Chiao Cheng Shu8 

(Technical Methods with Critical Annotations by the Perfected Immortal (Adept) chih-Chhuan (Ko 
Hung), TT895), p. 1 b. We reproduce it in Fig. 1447. Despite the attribution, the authorship and date of 
this little tractate are unknown. Nor is it critically annotated. Moreover the text is not at all oriented 
towards practical proto-chemical alchemy. 
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be seeing landmarks in the history of distillation transmuted into instruments 
of microscosmic induction. They and their background will require much further 
study. 

(ii) Spatially oriented systems 

The paramount importance of time in alchemical processes has led us to give much 
emphasis to the significance of phased cycles. But spatial orientation was also regularly 
used by some alchemists in their models of the Tao. Since the Tao is the organic 
totality of space and time, it cannot be apprehended in its wholeness except by a 
mystical intuition which not every Taoist could hope to summon up at will. The 
adept who wanted to find his way to enlightenment through knowledge and con
templation used abstract correspondences and partial visualisations. He could con~ 
centrate on the temporal aspect of the Tao, turning his attention to the cyclical 
behaviour of the cosmos or one of its sub-systems. Another alternative open to him 
was to hold time constant, apprehending the organismic pattern as reflected in a 
momentary configuration. In other words, as we have suggested in passing a few pages 
earlier, a configuration of several organically related elements plays the same role in 
spatial correspondences as a cycle (a special time configuration) plays in temporal 
correlations. The two modes are interdependent and functionally interchangeable. As 
the great systematiser of five-element correspondences, Tung Chung-Shu, put it about 
- 135, 'Thus Wood has its place in the east and has authority over the chhi of spring. 
Fire has its place in the south, and has authority over the chhi of summer', and so on. a 

What held spatial east and temporal spring in their equation was the sun's annual 
motion, of which they both represented a quarter.b Each of the temporal sub-systems 
based on the year (the 72 pentadic phases, 24 chhi periods, 12 months, 8 nodes) which 
we have seen invoked above had similar correspondences-to each chhi belonged -h of 
the sun's annual path,C and so on-which the alchemist could make explicit if he 
wished. 

From the birth of alchemy to its demise, the Five Elements were used to characterise 
locations throughout space, dividing it into the four cardinal directions and a centre 
at which opposite modes were neutralised and harmonised. The Five Elements 
categorised places and at the same time organised them into a system.d 

Examples of spatial orientation have already appeared in several of the documents 
above. e Alchemical specifications of location were so tied conceptually to temporal 
correspondences that they are practically never found in isolation. One of the very 

a Chhun Chhiu Fan.Lu, ch. 42, tr. Hughes (I), p. 294. See Vol. 2, p. 2S0. The attribution and date of 
this book have recently been questioned by Prof. G. Malmqvist, but the text must be an ancient one. 

b The relation is not so simple as it may seem but we have discus~d it in Vol. 3. p. 240. 
C Cf. Yabuuchi's definition ofthe chieh-chhi' (the 24 chhi divisions) as the 'time requiredhy the sun to 

move through each IS· on the ecliptic'; (9), p. 462. 
d So far the classical account of Chinese conceptions of space lies with Granet (5), pp. 86-114. but 

there is urgent need for a less exclusively anthropological approach. 
e The reader will also recall the alchemical planting of the Five Grains, each in the direction corre

sponding to its colour, within the precincts of Wang Mang's palace in + 10. See above, Vol. 5. pt. 3. 
p.J7. [ fti. 
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few exceptions is particularly interesting because it is early, its context is medical, and 
it is concerned implicitly but unmistakably with emplacing the reactants within the 
reaction-vessel in such a way as to create a microcosmic configuration. This is not an 
alchemical elixir but a 'Panaceal Sublimed Yellow Powder' (kuang chifei huang san I), 
prescribed for sores and ulcerations in one of the great medieval compendia of 
medical prescriptions, Wang Thao'sl Wai Thai Pi Yao J (Important Medical Formulae 
and Prescriptions revealed by a provincial governor) of + 752. That its ultimate source 
was alchemical is more than likely. Yoshida Mitsukuni has pointed outa similarities 
to a recipe in the Thai-Chhing Shih Pi Chi4 (Records of the Rock Chamber; a Thai
Chhing Scripture-before + 806), a practical collection of alchemical and iatro
chemical formulae with Mao Shan associations. What Wang Thao says is as follows: 

Take: Laminar malachite (tshing chhing) Magnetite (tzhu shih) 
Orpiment (tzhu huang) Realgar (hsiung huang) 
Fibrous arsenolite (pai yushih) Cinnabar (tan sha) 

one ounce of each. Grind the above six ingredients to fine powders, and emplace them 
according to the colour correspondences of the directions: laminar malachite to the east, 
cinnabar to the south, white arsenolite to the west, magnetite to the north, and realgar in the 
central position. Two earthenware urns (wa wengS) are coated inside with yellow clay two or 
three times in order to make (a lining) five- or six-tenths of an inch thick. Then place 
powdered orpiment in the bottom. Combine and sieveb the other ingredients and put them 
on top, afterwards laying (the other) half of the orpiment on top as a cover. Spread clay 
closely on the joint (bttween the two vessels, the mouths of which are now joined); and do not 
allow any of the chhi to leak out.C 

Here the five-element correspondences are organised conventionally:d 

Substance Colour Direction Element 

Laminar malachite caerulean east Wood 
Cinnabar red south Fire 
Arsenolite white west Metal 
Magnetite black north Water 
Realgar yellow centre Earth 

a (5), p. 220, referring to Thai-C}Jzing Shih Pi Chi (TT874), ch. I, pp. 13a-14a. This recipe also 
emphasises directional correspondences, but the similarity is not quite as close as Yoshida suggests. 
The alchemical text has paifan shih,6 white kalinite alum, instead of arsenolite, pai yu' shin. Since the 
characters are similar, it is not impossible that one passage is corrupt, but we dare not assume it. 
Yoshida also adduces another similar passage. Cf. (7), pp. 227ff. 

b The direction to combine the ingredients seems expressly to countermand the specification that 
they be emplaced directionally. The separation of the two instructions does not necessarily mean that 
they apply to two separate procedures, for the opening instruction seems to have been attached originally 
to the list of ingredients rather than to have been the hrst of several consecutive steps in the actual 
process. We suggest very tentatively that 'combine and sieve' (ho shai8) may be a misreading of the 
visually similar 'sieve separately' (fen shai9). The editor of the recent Jen-min Wei-sheng edition 
suspects (textual notes, p. 65b) that this recipe is incomplete, and suggests other emendations. 

e Wai Thai Pi Yao (Fang), ch. 30 (p. 818.2), tr. auct. 
d See above, p. 225, Table 117. 
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This microcosm transcends the two-dimensionality of the five-element concept by 
adding a higher and a lower plane. Orpiment serves for both, its yellow colour indicat
ing the bond of the up and the down to the centre, and thus their neutrality in the 
scheme. If the originator of this process had wanted to bring the Yin-Yang correlati.ons 
of' up' and' down' to bear, he would have used two different substances to represent 
them.a 

Another preparation (unfortunately more confused) given by Wang Thao employs 
a vertical stack of five reactants in addition to the five which are horizontally 
emplaced: 

Take cinnabar and place it to the south in an earthenware basin (wa phen l ). Orpiment is 
placed in the centre, magnetite to the north, laminar malachite to the east, and quartz (pai . 
shih ying2) to the west, with arsenolite above, talc (shih kaol ) next in order, and stalactite 
(chung jut,) on the bottom. Realgar is the cover, and muscovite mica (yiin mU5) is spread thinly 
beneath. (Use) 2 ozs. of each, first pounding and sifting into the basin. Cover it with another 
basin .... b 

The wording is not exact enough to determine where the horizontal and vertical axes 
intersected, or even the precise order of the vertical ingredients. Reasoning from the 
way formulae are usually worded, we might suggest the most probable order (from the 
top down) to be realgar, arsenolite, calcite, stalactite, and muscovite. All are white 
except the realgar, which the Chinese associated closely with orpiment (as does modern 
chemistry), and which took the central place in the other configuration. 

If we trace the idea of alchemical colour associations as far back as we can, we find 
them being applied along with other cosmic associations not to the contents of the 
reaction-vessel but to the lower of the three regions of vital heat ('Fields of Cinnabar'. 
tan thien6) in physiological alchemy.c The Lao Tzu Chung Ching7 (The Median Canon 
of Lao Tzu) is a pre-Thang treatise on the physiological microcosm and its godswhich 
maintains the pre-Mao-Shan tradition (based on a prone meditation position) with 
respect to the location of the tan thien.d Before noting that the divinity resident in the 
tan thien is named Confucius (hsing Khung ming Chhiu tzu Chung-Ni8), it states that 

the interior of the tan thien is scarlet in the centre, caerulean on the left, yellow on the right, 
white above, and black below. It goes from square to round within (a length of) 4 inches. 
The reason that it is located 3 inches below the navel derives from (the triad of) Heaven, 
Earth, and Man. Heaven is I, earth 2, man 3, and the seasons 4; thus it is said (that the 
length is) 4 inches. Based on the Five Elements, there are the 5 colours.e 

• Exactly what Wang Thao ended with would be anybody's guess, but ifhe took the sublimate it was 
presumably a mixture of mercuric and arsenical compounds. Repetition in the laboratory today could 
alone decide what happened. 

b Ch. 24 (p. 664.1), tr. suct. The Chhing xyiograph which the Jen-min Wei-sheng edition reproduces 
is badly mispunctuated, jumbling the directional associations. The formula is attributed to one Fan 
Wang. 9 

c See pt. 5 below. 
d Early Taoist traditions of internal cosmography and nei tmt techniques are being studied by our 

colleague Prof. K. M. Schipper, to whom we owe this reference. 
e YCCC, ch. 18. pp. 13a, b, tr. auct. It is curious that since in this case red had to be central the 

other colours had to be peripheral, but it is not easy to see why they were arranged as stated. 
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In this passage there is no attempt to assign a function to the array of colours, or to 
account for the fact that their directional associations are not those of the five-element 
convention. It may be, therefore, that the Five Colours were introduced for the simple 
numerological purpose which becomes plain in the final sentence of our excerpt. Still, 
this highly regarded treatise existed thenceforth as a precedent for deeper speculations. 

Between Wang Thao's sophisticated and abstract configurations laid out within the 
confines of a sealed reaction-vessel and the simple centering of the vessel within a 
directionally oriented elaboratory in the earliest Mao Shan documents lies a great 
gulf.a In the latter we can still glimpse the ritual origin of the organisation of space. 
Even after the idea of configuration had been transmuted philosophically into 
chemical techniques, the demarcation of inviolate sacred spaces in Taoist rituals 
continued alongside. The following example of a rite for the protection of the 
alchemical furnace, included in Wu WU'SI Tan Fang Hsu Chiht. (Chymical Elaboratory 
Practice) of + II63, uses at least three of the same colours and directions as Wang 
Thao's formula, though they are represented by different materials. It runs: 

To the south, one foot from the furnace platform, bury I pound of crude cinnabar,b 
formed into a s-inch long 'wire' (hsien3) after being mixed with vinegar. To the north bury I 

pound of lime; to the east, I pound of cast iron; and to the west, I pound of white silver. 
Above, three feet from the reaction-vessel, hang an ancient mirror, and set out lamps for the 
28 lunar mansions and the Five Planets. In front set up a fine sword. Before the furnace 
provide a basin of water from a previously unused well, refilling (the basin) once every seven 
days. Use a bench of peach-wood on which to place the incense burners. Put them in every 
location and keep them charged day and night. By the fourth cycle the elixir will be in 
contact with the gods and spirits (shen ming4), and there is danger that demons (mo5) will 
come and encroach upon it. Guard it therefore tranquilly, saying these words of prayer: 

'I respectfully call upon the Emperor of the Abscondite Origin, the Most High Ancient 
Lord (Hstian-yuan Huang-ti6) and Thai-shang Lao-chtin,7 (an emanation of the Tao) to 

Cycle and combine the Creative and the Receptive, c 

Ward off invasions by diabolical beings 
Trying to touch our Perfect Medicine. 
Venerable Creative (= lead)d has safe refuge, 
Iron buried to the east, 
Ardent fire in the south, 
A man hidden in the west, 
A barbarian standing in the north. 
Above hangs a mirror; 
Where the Five Elements are matched 
The Ghosts and Spirits will not come. 
Let this place be tranquil, 

a See pp. 216ff. b Or vermilion, artificial mercuric sulphide (chu8). 

C I.e. the I Ching Chhien and Khun kua, which stand for Yang and Yin here. 
d The text of this line apparently telescopes two complex associations. 'The Creative', the name of 

the first hexagram of the I Ching, is a homonym for' lead' (chhien9), of which chin kung'O is a variant. 
The Creative is also Yang, a symbolic correspondence of lead in two-element processes (p. 253). Note 
that in a story quoted earlier (Vol. 5, pt. 3, p. 26), Huan Than's pun depended upon taking kung in its 
alternate sense' grandfather'. 

I ~ m 2 :Pt oHIBIl s. 
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Let the Realised Immortals protect me 
As I hold firmly to the Perfect Tao. 
Urgently, urgently, as by lawful order! 'a 

Again let us transpose these correspondences into a table: 

I Substance Colour Direction 

Iron caerulean east 
Cinnabar red south 
Silver white west 
Lime grey? north 

Element 

Wood 
Fire 
Metal 
Water 

Fig. I521. Tshao Yuan-Yii's reconstruction of a mediaeval Taoist alchemical laboratory in a cave (1). 

There is no fifth element, because the point of the ritual is to put the furnace and its 
contents in the place of Earth and thus induce the state of undifferentiation and 
harmonisation of opposites which Earth implies. The centering simultaneously 
protects the Elixir, of course, from malicious spirits. 

The idea of furnishing the microcosm with its own firmament lies midway between 
rite and metaphysics (at a point where the distance between them is particularly 

a TT893, pp. 5b-6a, tr. auct. This work is as important for its rites and ceremonies as for its 
practical instructions and illustrations of apparatus. The prayer, and especially its ending, is strongly 
reminiscent of the Taoist liturgies already briefly described ( pt. 2, pp. I28ff. above, with references to 
more detailed studies). The whole scene evoked by the passage recalls the picture sketched by Tshao 
Yuan-Yii forty years ago, when it appeared as the frontispiece to vol. I7 of Kho Hsiieh, and often after
wards reproduced, as by Barnes (I), Li Chhiao-Phing (1), Thaiwan ed. p. 27, (I), opp. p. 26. We 
reproduce it in Fig. I52I, leaving its evaluation to the judicious. 
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short). Only a post-Enlightenment man would maintain a hard distinction in principle 
between the ritual function of hanging up 28 lamps and the theoretical point of 
working the number 28 into a weight or dimension. The only practically relevant 
difference is that the rite, however directly derived from the Five Elements and other 
physical conceptions, was primarily and directly meant to produce an effect upon the 
Unseen World-negative upon the riff-raff of that realm, positive upon its function
aries going about their business-rather than upon the ingredients of the Elixir. 

There is no reason to assume a corresponding difference in the level of abstraction 
of the correspondences in ritual acts and in the alchemical Work. None of the 
alchemist's convictions about the universe and his Art forbade even the actual 
depiction of earth and sky on the floor and ceiling of the elaboratory, on the furnace, 
or on the reaction-vessel. Given the preference of most adepts for abstraction, we can 
hardly expect anything so literal to be common, but one text suggests that it was not 
unheard of. This is the Shang-Tung Hsin Tan Ching Chueh I (An Explanation of the 
Heart Elixir Canon: a Shang-Tung Scripture), undated but probably long before the 
middle of the + 15th century when the Cheng-Thung Tao Tsang was printed. Despite 
the suggestion of the enchymoma conveyed by the title (which was meant concretely, 
as we shall see anon), this treatise provides clear instructions for laboratory prepara
tions.a It has this to say about the design of the furnace: 

If you use the Ninefold Cyclically Transformed Magical Elixir (technique just given) to 
treat the Three Yellow Minerals (i.e. sulphur, realgar and orpiment), the result will be 
equivalent to the Yellow Emperor's Nine-Vessel Sublimed Elixir. The method (is as follows). 
Set up the furnace platform (than1) as above,b carry out the purification rites, and then dis
play the Nine Palaces and the Eight Trigrams.c Use a tortoise-shaped combustion-chamber 
(huei hsing 1u3), with the top made according to the pattern of the sky and the bottom 
according to the configuration of the earth (shang an thien wen, hsia an ti /i4). The Three 
Yellow Minerals are placed on top of the cinnabar (i.e. the elixir), and covered with the 
'sky-plate'.d Mter this is done sublime the ingredients with fire above and water below. 
Brush the Arcane Frost down, and take a dose the size of a millet grain.e 

a There is in fact a section on Internal Alchemy (ch. 2, pp. 7b-Ioa), largely adapted from PPTINP, 
ch. 8, but it is clearly stated that this technique is to be used just before and after taking the Outer 
Elixir. b See pp. 10ft'. 

C This is evidently a ritual procedure meant to demarcate a sacred space. In a detailed ceremony for 
the previous elixir preparation (ch. 2, p. 13 a) the adept is told somewhat more clearly, 'set out the Nine 
Palaces; the one who is compounding the Elixir (he tan eheS) places himself in the central palace keeping 
watch over the combustion-chamber.' There is no doubt that these are the nine palaces of the Hall of 
Brightness (ming tJumg6), and thus of the old Lo Shu7 magic square with its nine cells, three on a side. 
See Vol. 3, pp. 57-58, 542. 

d It is not entirely clear whether the 'tortoise-shaped combustion-chamber' was a furnace in any 
ordinary sense. The combustion-chamber used for heating the casing in the preceding formula (ch. 2, 
p. 6a) was made by plastering over a wooden framework, and the casing was elevated on a short tripod 
over the flame. No sky-plate is mentioned. Here it is not possible to tell whether. the sky-plate was a 
movable partition between the sealed reaction-vessel and the fire which was built above it within the 
combustion-chamber, or whether it was the figured lid of the chamber itself, on top of which the fire 
was burning. One is reminded of the 'heaven-plate' and 'earth-plate' of the Han diviner's board (shih8); 

cf. Vol. 4, pt. I, pp. 262ft'. e TT943, ch. 2, p. 14b, tr. auct. 
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This could conceivably be the furnace with a round top and square base often used in 
similar cases, a but the choice of words here definitely suggests decoration, whether 
painted or moulded. Thien wen l in astronomy refers not to the shape of the celestial 
vault but to its constellations and pianets,b and ti liz. in geomancy and cartography to 
the lay of the land. c Thus images in two or three dimensions may well have been .used 
at some point in the history of alchemy to stimulate the action of the cosmic forces 
upon the microcosm of the furnace. 

(iii) Chaos and the egg 

If the furnace was the Cosmos in little, the reaction-vessel was the Chaos out ofwhich 
the Elixir was differentiated, the womb in which it was nourished. We have already 
cited in passing images like these which described the Elixir container,d and it is only 
necessary here to emphasise that for the alchemist they were not so much metaphors 
as identities, brought into play by the resonance of analogous configurations. In order 
to think of the vessel as a womb, some alchemists even took the trouble to mould it 
about a sphere of wax which was subsequently melted and poured away through an 
aperture. This sphere was called, in fact, a womb (thai3}.e 

The Chinese conviction that correspondences implied functional identity is perhaps 
best illustrated by another universal organic image of Chaos, namely the egg. It was 
common in alchemy so to denominate the reaction-vessel. Meng Hsii,4 for instance, in 
the Chin Hua Chhung Pi Tan Ching Pi Chihs (Confidential Instructions on the Heaven
Piercing Golden Flower Elixir) of + 1225, speaks of it as the C Chaos Egg and Spirit 
Chamber' (hun-tun chi.tzu shen shih6),f noting that it was often made in the shape of 
an egg.g Pheng Ssu7 in the same book, in a passage already quoted, did not hesitate to 

a See, for instance, Chiu Chuan Ling Sho Ta Tan (TT886), p. lb. On furnaces and combustion
chambers in general see above, pp. 1 I ff. 

b See our translation (Vo!. 2, p. 326) of thien wen as 'the forms exhibited in the sky', where the 
term appears in the Great Appendix of the I Ching. 

C See Vol. 2, pp. 359ff., Vo!. 4, pt. I, pp. 239ff. 
d See pp. 16ff. 
e See the alchemical miscellany Ling-Pao Chung Chen Tan ChUeh8 (after + I 101). TT,p6, p. 7a, and 

clearer instructions for the reaction-chamber on p. nb. Presumably this technique had some close 
connection with the ancient cjre perdue process in bronze metl\llurgy (see Sect. 36). 

f 'Spirit Chamber' was a widespread term for sealed reaction-vessels. See a.bove, p.22, where we 
translated shen shih as 'magical reaction-chamber'; here our rendering refle<;ts the ritual melUling 
intended in the texts we cite below. But in other texts shen shih is a matter-of-faet technical term.; e.g., 
in Keng Tao Chi (TT946, ch. 7, p. 18b), where it is defined as' a silver casing'. For the~i tanme/illiog 
of the term, see Hsu Ming-Tao's· Huan Tan Pi Chueh Yang Chh;h- Tzu Sken Fang'O (Wondrous Art of 
Nourishing the Naked Babe (i.e. the primary vitalities) by using the Secret Formula for the Re~erative 
Enchymoma} probably of the late + 12th century, TT229, pp. 1 b, 2a; and a possibly pre-Sung dis
cussion in YCCC, ch. 73, p. 7b. 

i TT907, ch. 2, pp. 2a, band 13b. The relevant passage is translated in full above, p. 35. The 
shape of the Spirit Chamber is also likened to that of an egg in ¥ii Chhing NeiShu(Tt9<j.o),p. lob; and 
a silver reaction-vessel is said to 'correspond to an egg, white :outside and yellow inside' in Thuttg Yu 
Chiieh (TT906), p. gb. 
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speak of the ingredients within the reaction-vessel as the 'elixir embryo' (tan phi,).a 
Similarly, a book of much earlier date, ascribed to the Chin but more probably Thang, 
the Chih-Chhuan Chen Jen Chiao Cheng Shu, Z follows the same thought. Mter 
speaking of gold, lead, white frost of lead, potable gold, etc. it goes on to say: 

Union and maternity bring completion, so that bones and flesh are formed, and the foetus 
or the embryo comes to the birth. In this way the potentialities of the Shaping Forces are 
determined, and there is the glorious manifestation of the conquest of the element Wood by 
the Metal element-that is the whole idea of it. b 

Another interesting occurrence of cosmic egg images is found in that very philosophical 
work on the chhi techniques of physiological alchemy, the Yuan Chhi LunJ of the mid
Thang. Detailing the steps in its pneumatic cosmogony, it says that 

before the chhi (of Yin and Yang in the Thai Chi4 phase) separated, they had the con
figuration of a young foetus (phiS) like in shape to an egg. The original chhi was quite round, 
its shape perfect, so it is called the Grand Unity (Thai I6).c 

Wu Wu,' writing in + 1163, tells us that for success the reaction-vessel (tingS) must 
be as round as a hen's egg (chi tzu9).d A little further on he cites a shadowy predecessor 
as follows: 

Chhing Hsia Tzu lO says: 'The chemicals in the reaction-vessel are like the chick embryo 
in the egg, the child within the womb, or the fruit upon the tree;e when once they have 
received fully the requisite chhi they ripen and develop and come to perfection of themselves. 
But when the chemicals have been placed in the 'womb', it is always necessary to seal it 
firmly and securely for fear that any leakage of the perfected chhi (chen chhi ll ) may occur.' 
He also says: 'That the sealed "womb" (ku chi thai 12) may not leak, and that change and 
transformation may proceed, it is necessary to insist that it be made spherical like heaven and 
earth at their beginning. If there should be any crack or seam in the vessel it must be so 
tightly luted that not the most minute trace can escape of the numinous cyclical evolutions 
(shen yun l3 ) going on inside.'! 

This is reminiscent of what Wang Chhung'4 had had to say about developing eggs 
towards the end of the + 1st century. The' formless mass' (hung-jung'S) of yolk and 
white at the beginning was regarded by him as a harmless liquid homogeneity, 
organised only by Yang chhi during the warmth of incubation.g 

a TT90 7, ch. I, p. I a; the full text is given in translation on p. 35 above. 
b TT895, pp. I b, 2a, tr. auct. 
C YCCC, ch. 56, p. la, tr. auct., adjuv. Maspero (7), p. 207. 
e Or, 'unformed as yet within the tree'. 

d TT893, p. 8b. 

f Tan Fang Hsa Chih, + I 163 (TT893, p. lob), tr. auct. Chhing Hsia Tzu was the Taoist appellation 
of the historical Su Yuan-Langl6 (see above, pt. 3, p. 130), but one must still consider the questions of 
whether Su actually wrote the words attributed to him in many later sources, and whether this passage 
refers primarily to internal or external alchemy, entirely open. 

g His argument was that human death and dissolution were nothing but a return to the state of 
formless chaos-how therefore could malevolent or dangerous ghosts and spirits exist? The relevant 
passage from Lun Hhtg,17 ch. 62, has been given in translation already (Vol. 2, p, 370). 
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Not long after Wu Wu's time someone who was trying to reason out the best 
possible way of making a container represent an egg hit upon the unsurpassable 
solution-he used a hen's egg itself. a This may have come earlier, as early as the +9th 
century, but more probably it was a little later, in the Southern Sung. The 'Complete 
Compendium on the Lead-Mercury A-G Perfected Treasure' (Chhien Hung Chia 
King Chih Pao Chi Chhingl) by Chao Nai-An,2 cites 'Secret Directions for the 
Yellow Sprouts Great Elixir' (Huang Ya Ta Tan Pi Chih3). One stage of the prepara
tion goes as follows: 

Orpiment, i ounce 
Sal ammoniac, and 
White arsenic, t ounce each 
First grind the orpiment; then grind the arsenic and sal ammoniac separately, fine as 

flour. Take an egg and make a hole in it. Get rid of the yolk but keep the white.b Sprilad 
half the arsenic and sal ammoniac on the bottom inside the egg; put the orpiment in the 
middle, and half the arsenic and sal ammoniac to cover it. Take somewhat less than half an 
egg-shell to cover the hole, and seal it on with iron oxide solution (chiang fan shui4) which 
has been mixed (with the egg-white?).c Then take a pound of minium (hllang tans) and an 
iron reaction-vessel (ting6). Put half the minium into the vessel and place in its centre the 
medicines in the egg. Then cover them with the rest of the minium, applying a little pressure. 
Fill the vessel with lime (shih hili,' evidently raw) and lute it tightly. Using half a pound of 
charcoal, heat it gently in an ash bath.d When it is taken out it will be finished. For each 
ounce of pai hsi8 (zinc or tin)e use a piece the size of a red mung bean (hsiao tOUO),! First 
melt the metal, and when it is liquid project the medicine upon it. Pour it out and wait for 
it to cool. It will then be the colour of gold.g 

The porosity and fragility of the egg rule out its serving both the metaphysical function 
of the cosmic egg and the practical function of a sturdy and impregnable container. so 
the two functions are separated and the latter assigned to an iron vessel. The white 

8 For this there were ancient precedents. Ko H~, about + 300, knew of 11 way of incubating 
mercury IInd its compounds inside an egg sealed with lacquer; $ee Table I I [ above, no. 36 (PPTINP, 
ch. 4, p. 13b; Ware (5), p. 89). He also in another formula used the blood of black crane or stork 
embryos; Table Ill, no. 20 (ibid. p. 120, p. 86). See Vol. 5, pt. 2, pp. 91-2. 

b An alternative translation, 'Remove the yolk but leave the white inside', would imply a ratht'T 
sophisticated technique, and it is more likely that the separation took place in a bowl, the albumen being 
reserved for later use in sealing the shell. 

C Punctuated differently, the second half of this sentence might be rendered 'and seal it on with 
iron oxide which has been mixed (into a paste) with water'. Such a paste would be so deficient in 
adhesive qualities that this would be an obvious application for the reserved egg-white. A similar 
method which we cite shortly specifies the use of egg-white as a sealing agent (p. 296). We take' red alum' 
to be the ferric oxide produced by the roasting of ferrous sulphate ('green alum' or melanterite). 

d A bed of ashes, like the water-bath, was used under or about the reaction-vessel as a means of 
diffusing and moderating heat. For Chinese water-baths, see above, p. 32. 

e See pt. 2, pp. 2I4ff. 
f For the red mung bean (Phaseo/us mungo) as a metrological standard in pharmacology and alclutmY, 

cf. Sivin (I), p. 254. We have already encountered the use of black millet-grains in acoustic metrology in 
Vol. 4, pt. It pp. 2ooff. 

g TT912, ch. 5, pp. 12a-12b, tr. auct. We have already encountered a vaguer mention of an egg
shaped silver container in a work which may be earlier, Chen Yuan Mi@ Tao Yao LiiehT' (later than mid
seventh century, TT9I7); see above, pt. 3, p. 78, and Fig. 1394. 
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arsenic and sal ammoniac and the reddish-yellow orpiment represent the albumen 
and yolk. 

Since all three of the primary reactants were volatile, there was some danger that 
their vapours might explode the egg. The text is not entirely clear about whether or 
not the albumen was removed at some point; its presence would surely have compli
cated the placing of the inorganic substances and the course of the reactions. If it was 
there (which is unlikely), complex organo-metallic compounds might have been 
formed. If not, the vapours of the ingredients might have diffused gradually outwards 
and reacted with the lead and calcium, depending on the tightness with which the 
minium and lime were packed around the egg and the gentleness of the heating. The 
specifications given do seem designed to minimise the danger of explosion. That the 
procedure given by Chao Nai-An is workable we have no reason to doubt, pending a 
laboratory trial. At all events, it is extremely improbable that an egg would have been 
chosen as an inner reaction-vessel for any practical motives. 

Exactly what form of aurifaction was taking place here is not immediately obvious. 
The reagents heated together were arsenic trisulphide, ammonium chloride (or 
carbonate), arsenic trioxide, ferric oxide, lead tetroxide and calcium oxide, with or 
without, as the case may be, a protein as source of carbon, nitrogen and hydrogen. 
Whether or not the tin or zinc was tinged golden only superficially is not clear from 
the description: if so, arsenical and other sulphides might have done just as well by 
themselves (cf. pt. 2, p. 252 above). If, on the other hand, copper was meant though 
tin or zinc actually stated, then a uniform-substrate golden alloy of arsenical copper 
could easily have been produced by projection as described (cf. pt. 2, p. 223 above). It 
will be remembered, too, that in the medieval lists of 'golds' which we studied earlier, 
a pai hsi chin I regularly appears (pt. 2, p. 275), which supports the practicality of what 
was described here, but our conclusion again has to rest upon whether after all copper 
was present. This is on the face of it unlikely. As for whether the metal meant to be 
transmuted was zinc or tin, it is difficult to see how any possible product of this 
formula could tint either yellow. Zinc oxide would of course be yellow when hot, but 
the instructions specify that the golden colour is visible after cooling. We leave this 
as a problem to be solved in some future laboratory devoted to the investigation of 
medieval alchemical procedures. 

There can be no more fitting climax to this sub-section than a remarkable passage in 
the Shang-Tung Hsin Tan Ching Chileh, even though we are unable to establish whether 
it is earlier or later than Chao Nai-An's collection of formulae. In it the egg as reaction 
bomb (shen shih, 1. lit., 'spirit chamber') is clearly linked with the subterranean growth 
of the Natural Cyclically Transformed Elixir. At the same time, the organic character 
of this application is emphasised by correlation with the human heart. These leitmotifs, 
together with an allusion to the abiding of the spirits, constitute almost a recapitulation 
of the chief themes of all alchemical thought. 

In this process for the Heart Elixir, cinnabar which has been digested with other 
substances is divided among four 'spirit chambers' made by emptying eggs and 

Is£l~ 2J111fft 
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coating them with thickly ground Chinese ink. a The author of the supplementary 
instructions (chii.eh ' ) continues: 

When I make the caps (for the holes in the eggs) I use a shoe-soling needle to pierce seven 
holes at equal intervals around the circumference of four eggs. These holes correspond to the 
seven apertures of the heart. The four egg-shell caps are also coated with ink as already 
specified. Eggs are white, so the spirits cannot abide there. But if they are tinted black with 
a black pigment, the spirits can remain secure inside. That is why the vessel is called' the 
spirit chamber'. b 

Once the appropriate rites have been carried out and the eggs have been charged,c 
they are placed in a bed of lime, arsenic and other white minerals, within a 'Five
Elements Jade Casing' (wu-hsing yit kuei2). Then to this ambiance of white material 
are applied the very technical terms which Su Ching3 had used in the middle of the 
+ 7th century for the matrix out of which large cinnabar crystals grow: 

Where cinnabar grows, beneath it there are white substances; above a white bed there is 
a white jade' shrine' (khan4). d In the preparation of this elixir both the medicines used to seal 
the 'spirit chamber',e and those within the casing which serve as the ground in which (the 
eggs) are planted, are white. This is in order that they may correspond to the jade bed and 
jade shrine of the cinnabar (growth). It is like the pericardium in human beings (because the 
vessel corresponds to the heart).f 

Here one cannot forbear from a comparative glance at similar ideas in other 
cultures. Probably all of them have seen in the development of the deidoic egg of fowls, 
so sharply bounded off from all external things, a model of the creation or evolution of 
Cosmos from Chaos. As is well known, the cosmic egg was a notable theme in Greek 
mythology,g but similar ideas may have been current much earlier in Babylonia.h 

a The supplementary instructions specify that before the eggs are pierced and emptied they are to be 
soaked in vinegar, but how long and for what object is not made clear. The shells would certainly be 
softened by solution of the lime. 

b TT943, ch. x, p. gb, tr. auet. 
C Here the adept is explicitly instructed to seal the eaps to the shells with egg-white (p. IOQ). 

d The text does not read very well at this point. If pai pai chhunngs were emended to pai thl11 
chhuang,6 it would be much improved, and the translation would read: • Where cinnabar grows, below 
it there is a bed of white mineral and above it a white jade" shrine".' 

e I.e. the egg-white. f TT943, ch. T, pp. Joa-rI a, tr. auct. 
g Cf. Needham (2), pp. Sff., 50-1, with references there given. 
l! Half a century ago Zimmern (x) and Campbell Thompson (5), pp. So, 70-1, studying cuneiform 

texts on the making of glass, frit and enamel, from the library of King Ashurbanipal (r. - 668 to -626), 
reported several mentions of' foetuses' or 'embryos' in connection with the furnaces, to whN:h slI(:rifices 
and libations had to be made. Thompson at least was inclined to think that these were aborted foetuses 
which had to be propitiated as representatives of all natural processes fated not to come to term. 
Eisler (4), on the other hand, urged that the' embryos' were the actual ores and other mineral ingredients 
themselves. The question, not yet settled, is discussed impartially by Eliade (S), pp. 43. 6Sff., 7Sfi'. On 
the basis of this Eisler propounded a theory of the origin of all alchemy in the Mesopotamian cultures; 
it caused some stir at the time but has never been generally accepted, though favoured now and apin, 
as by Forbes (31). 

What relation, if any, such practices had with the • true and Secret fertility amulets' «(:hung thai chen 
pifu7 ), which Ko Hung recommended taking with one when entering the wilds of forest and mountain 
(PPTINP, ch. 17, p. 11 b, tr. Ware (5), p. 295), might admit of a wide solution. 
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Certainly the parallelism of the reactants-and-vessel with the foetus in utero was 
prominent in European alchemy, with its oft-pictured vas philosophorum or Philo
sopher's Egg of glass, 'Hermetically' sealed.a And we have already quoted the parallel 
between the chick's incubation and the development of gold in the earth (or in the 
elaboratory), as stated in Ben Jonson's play.b Sometimes, finally, the analogy was 
reversed, as in the Secretum Secretorum of Pseudo-Aristotle translated by Roger Bacon 
(on which see p. 368), where on physiognomy we read: 

Thou knowest that the womb is for the embryo as the pot is for the food. Therefore 
whiteness, or blueness, or extreme redness (of the face) indicates imperfect coction in the 
matrix .... Therefore beware, etc. C 

The remarkable practice of using eggs as models for Chaos outlasted the heyday of 
laboratory alchemy in China, surviving like so many other alchemical methods in 
iatro-chemistry. We see it last in the + 17th century, in Fang I-Chih'sl collection of 
notes Wu Li Hsiao Shih 2 (Small Encyclopaedia of the Principles of Things). Fang, one 
of the first Chinese to pay serious attention to the whole spectrum of European know
ledge then being introduced by the Jesuit missionaries, refers to the ultimately 
literal method of maturing inorganic medicines recorded by Ning Hsien Wang3 

(+ 1390 to 1#8) Prince of the Ming, Chu Chhiian,4 an amateur of every sort of 
arcane knowledge;d 

Incubating medicinal eggs (fu yao luans). For any medicine, make an egg of silver which can 
be opened and closed with a small cover.e Insert the medicine and seal it with lacquer. Put 
it in a nest of eggs and let the hen incubate it for exactly seven weeks [some people rotate it 
among several hens).! Its effects upon the circulation of chhi (in the patient's body after 
ingestion) are marvellously beneficial. It may also be irradiated by sunlight or nurtured over 
a warm fire for a hundred days. Its special virtues are due to changes stimulated when it is 
incubated by the female of the species. This is also the point of the procedure given by the 
Emaciated Immortal (Chhii Hsien6): 'Raise separately white cocks and hens. Take an egg 
(from one of the hens), extract the yolk and white, take cinnabar, grind and blend them, and 
put the mixture into (the shell). Seal the opening with wax. Then let one of the white hens 
incubate it along with its own eggs. When the chicks hatch from the others, the medicine is 
finished. Take it mixed with honey. Or mix realgar with the egg-contents, seal it, and heat it 
over a feeble fire for three days and nights.'g 

a On this see Read (I), pp. 104, 149fT., 217-18, etc.; Ploss et al. (I), frontispiece and pp. 138-9, 202-3; 
Mahdihassan (58). Sherwood Taylor (3), pp. 44-5 has suggested that the distillation of eggs by the 
Hellenistic aurifactors was probably inspired by some similar symbolism. For psychological interpreta
tions of the alchemical egg see Jung (I), Germ. ed. pp. 103, 276ff., 281, 325 fT., 461 ; Eng. ed., pp. 192-3, 
227. Finally, memo Corp. I, iii. 

b See p. 243 above. 
C Steele (I), fase. 5, p. 166, Ar. version, p. 219. One text runs: 'Scias ergo quod matrix est embrioni 

sicut olla ferculo decoquendo. Albedo ergo cum livido colore et flavus eolor nimis est signum diminute 
decoccionis embrionis in matriee.' 

d Often encountered before, cf. Vol. 5, pt. 3. pp. 210fT. N.S. prefers Chih in the title. 
e Cf. the silver egg-shaped aludel of Thang date shown in Fig. 1394 above. 
r This is a note in the text. g Ch. 4, p. 18a, b, tr. auct. 
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(6) PROTO-CHEMICAL ANTICIPATIONS 

Our understanding of alchemy places it in the mainstream of traditional Chinese 
scientific thought, heterodox though it was (unlike mathematics and astronomy) for 
conventional scholars. In its theoretical aspect it was a deductive proto-science on 
quite the same level as medicine, acoustics or magnetic geomancy, based on the same 
general laws and the same natural rhythms, its essential difference lying in the 
selection of phenomena which it set in order. Each of these sciences was determined 
by an original demarcation of a field of observation and experience, defined by im
position of the common natural philosophy, and developed partly by working deduc
tively through the various permutations of particular facts. But if alchemy consisted 
wholly of this special application of an organicist philosophy of Nature on the one 
hand, and eclectic compendia of elixir recipes (with no indication that the reactions 
were understood) on the other, it would be necessary to conclude that nothing in 
Chinese alchemy was truly relevant to the pre-history of chemical thought. 

Such a view would badly underestimate the ability of the alchemist to respond to 
his experience.a A more direct appreciation of the fact of chemical change can be 
documented at least as far back as Ko Hung's dictum that minium (PhaO,,) and 
white lead (2PbCOa.Pb(OH)2) are transformations of lead.b If only early craftsmen 
had been literate, we could doubtless trace that same appreciation back to the begin
nings of chemical technology in China. Even at this initial stage of research, in which 
our greatest accomplishment is to gauge what we do not know, it is possible to discern 
attempts to develop theories of substantial change. Generally these theories reflect 
the lack of clear distinction between physics and chemistry, inevitable so long as the 
language of quality and function was used for both. For example, the Thien Ku.ng 
Khai Wu,I that great technical encyclopaedia of + 1637, offers a physical explanation 
of substantial change: 'Cinnabar, mercury, and vermilion are originally the same 
substance. The difference in name corresponds to a difference in fineness and degree 
of coction (ching-tshu lao-nunZ).'c There is every reason to believe that this idea was 
first worked out in an alchemical context. 

Our study has given us grounds for hope that a broad and consistent theoretical 
picture of substantial change-though certainly very different in its definitions and 
assumptions from modern chemistry-can be drawn together from data scattered 
through the surviving literature of external alchemy. An enormous work of collation 
and intellectual reconstruction will be necessary, but the potential contribution to a 
ccmparative history of chemistry would more than justify it. In the meantime we can 
only offer a couple of clues on the approach toward chemical reasoning which we 

a It would also, incidentally, ignore the great contribution of Chinese as well as Western alchemy to 
the development of apparatus and techniques still used daily in modem chemistry (cf. pp. 44, 101 
above). 

b This may well go back to the - 4th rather than the + 3rd century if the Chi Ni Tzu book is near the 
beginning of the story (er. pt. 3, pp. 14-5 above). As for Ko Hung's understanding of chemical change, 
see the sub-section above on his attitude to aurifaction (pt. 2, pp. 62ff., esp. p. 70). 

c Ch. 16, p. I a, mistranslated euphemistically in Sun & Sun (x), p. 279. 
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hope eventually to see delineated out of the Chinese sources. We shall return briefly 
below to the role of number in alchemical thought, first concentrating on gravimetric 
ideas, the use of the balance. and finally take up the development of category theories 
to explain the reactivity of one substance with respect to others. 

Further pursuit of the sprouts of early chemical thought in China should not 
neglect the less obvious sources, such as for example the Neo-Confucian literature. In 
the thought of Chheng 11 ( + 1033 to + 1 1O'J)a there are interesting things to be found. 
At one place he says:b 

The physicians do not sufficiently consider organic pattern-principles (li2); when com
pounding drugs in prescriptions they do not exhaustively investigate their natures (hsing3). 

They know only the therapeutic uses of each, and not what happens when the substances 
form combinations; how then can they understand their (real) natures? For instance, 
myrobalan (ho tzu4)C is yellow, and alum (pai fanS) is white, yet when they are mixed 
together the mixture is black. When what is black appears, that which was yellow and that 
which was white have disappeared. If we put a and b together we get c, so that c manifests 
itself, and a and b are no longer visible. But if we get back a and b again, then c disappears. 
If we have c and continue to look for a and b in it, if we have black and persist in looking for 
yellow and white in it, then we are failing to understand the nature of things. (This is why) 
the ancient (sages) investigated to the utmost the organic pattern-principles of things (chhiung 
chin fOU li6); they studied tastes, smelt odours, differentiated between colours, and acquired 
knowledge of what substances will mix or combine together (chih chhi mou fOU ho mou7). 

What he was talking about here was the production of the deep blue-black pigment 
formed when tannins are brought into the presence of salts of iron; the metal com
bines with the polyhydroxy-benzoic acid derivatives to give the colours still to this day 
used for inks. Chheng I seems to have realised half-intuitively that something 
essentially new had been formed in the reaction. But as usual with the Neo-Confucians, 
he did not systematically pursue this line of enquiry. Elsewhere, however, he said:d 

Sound, colour, smell and taste, are all alike, in themselves empty, yet full of meaning. 
Every thing that has corporeal form has to have these four qualities, and out of them arise 
significance, appellations, images and numerical values. 

These, no doubt, were numerological still, rather than quantitative in our sense. But 
the one could slide into the other.e In a third passage, directed evidently against that 
metaphysical idealism to which his equally eminent brother was rather addicted: f 

The Master said: 'To investigate exhaustively the organic pattern-principles of things is 
to investigate how they come to be as they are. The height of the heavens, the thickness 

• Cf. Vot. 2, pp. 414, 457, 471, 479; and Forke (9), pp. looff. 
b Hsing Li Ching 1,1 ch. 9, pp. 2aff., tr. auet. 
C Myrobalan is the black fruit of Tenninalia Chebula (R247), full of tannins, like those of all members 

of this genus of Combretaceae (Burkill (I), vot. 2, pp. 2134ff., 2139). More properly named ho li 11,0 
and by origin Indian and Burmese, it first appears in the Bsin Hsm Phi Tshao ( +659). The leaves and 
bark also tan. d Horum Chhhtg Shih 1 Shu, ch. 18, p. 13b, tr. auct. 

e Cf. p. 304 below. f Honan Chhblg Shih Tshui Yen, eh. 2, p. 59b, tr. auet. 
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Fig. 1522. Drawings of native cinnabar from the Chblg Lei Pen Tshao of + U49 (ch. 3. p. 2b). The 
upper sample from Chhenchow, the lower one from Ichow. The headings on the right are the latter 
part of the contents table of the chapter in question (ch. 3). 

of the earth, the appearance and disappearance of expansion or disaggregation, and of 
contraction or agglomeration, all must have some manner of coming into being. If it be 
said that all these things are just our way of talking about the world, and no more, then 
how and why did they come into existence? 

In the literature of Neo-Confucian philosophy we may well find many further 
speculations upon distinctively chemical examples of coming-into-being and passing
away. 

(i) Numerology and gravimetry 

From the standpoint of the comparative development of chemistry, one of the most 
cogent themes to emerge from the study of early Chinese alchemy is its concern with 
quantitative factors. This is not a mere matter of the specification of amounts in 
formulae; Sumerian medicine had reached that point by - 25oo.a But we find evidence 
of a truly gravimetric application of number in the following excerpt from Chhen 
Shao-Wei'sI great monograph on the alchemy of cinnabar, Ta-Tung Lien Chen Poo 
Ching, Hsiu Fu Ling Sha Miao Chueh 2 (Mysterious Teachings on the Alchemical 
Preparation of Nurninous Cinnabar) written, it seems, not long after + 712. At this 
point Chhen is discussing, in descending order of purity, natural crystalline varieties 

• Levey (7), pp. 61-70 • 

I~~m 2*~.aw~*~.~~~ 
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of ci,nnabar (Fig. 1522), and their substitution for each other in an elixir preparation. 
He says: 

Now from I lb. of lustrous cinnabar (!wang ming sha' ) one can distil 14 ozs. of mercury, 
lustrous white and free-flowing. This indicates that lustrous cinnabar of the highest quality 
contains only 2 ozs. of mineral chhi. From I lb. of white horse-tooth cinnabar (pai ma-ya 
sha7.) one can distil I2 ozs. of mercury; it contains 4 ozs. of mineral cMi. From I lb. of purple 
numinous cinnabar (tzu ling sha3) one can distil 10 ozs. of mercury; it contains 6 ozs. of 
mineral cMi. From I lb. of superior translucent (commercial) cinnabar (shang si thung ming 
[sha])4 one can distil only 7 ozs. of mercury; it contains 9 ozs of mineral chM.a Mineral cM; 
is the void ckM of Fire and rock (huo shih chih khung chhis).b After the mercury has been 
extracted there will be about an ounce of Mineral Embryo (shih thai6), a greyish ash.C 

Thus some alchemists twelve and a half centuries ago knew that 13 or 140zs. of 
mercury can be distilled from 16 oz. of the best native cinnabar. A more exact figure, 
according to modem calculation, would be 13.8. ehhen had learned the importance 
of experimentation with weighings, on principles which must at some point have come 
from metallurgists (unless a mercury-smelter furnished him with the figure).d Not 
only that, but he knew that this ratio must vary with the purity of the cinnabar, so that 
a cinnabar of lower quality will contain less mercury and more 'mineral chhi'
resolved by the treatment into irrecoverable pneuma and a residue of Mineral 
Embryo. e What is perhaps most significant, and certainly most original, is ehhen's 
assumption that when each kind of cinnabar is broken down into its constituents they 
always total 160zs. in weight. This was only a hypothesis, for there was no way of 
collecting and weighing the chhi which had presumably escaped, but it was just the 
sort of hypothesis which in much more recent times pointed the way to a chemistry 
based solidly on measure and number. In this way ehhen seems far ahead of his time. 

But it is not quite so simple as that. Where did ehhen get his figures for the yields 
of mercury from different types of cinnabar ?First we must ask how different in fact 
the four varieties were. This question can be answered, at least in a rough way. All 
four are, first of all, exceptionally large and rare crystalline forms, far superior to the 
ordinary article of commerce. It is obvious from their descriptions that they did not 
normally contain perceptible quantities of admixed earth and stone. 

Lustrous cinnabar fits the description of translucent, nearly vitreous, rhombohedral 

a These are the weights given in YCCC, ch. 69, pp. 18a, b. The corresponding text in TT883, p. 14b, 
gives the yields as 81 and 71 ozs. respectively. In both cases the sum is 16 ozs. 

b Or, 'of minerals which belong to the element Fire'. 
C YCCC, ch. 69, pp. 18a, b, tr. Sivin (4). 
d A corollary of the argument which we develop below is that, if the various figures had been 

furnished him by an artisan, they would not have varied over so wide a range. Lustrous cinnabar and 
the other varieties mentioned were too precious to be used for distilling mercury; in fact transparent 
cinnabar crystals were often set in Chinese jewellery. On the history of gravimetry in assaying and 
cupellation, see above, pt. 2, pp. 36ft'., 65 ft'. 

e There is a parallel passage in the much later Ling Wai Tai Ta (+ 1178), ch. 7, p. lob. But Chou 
Chhil-Fei was no chemist, and reported (unless the text is faulty) that 8lbs. of the best cinnabar would 
yield 10 Ibs. of mercury. He was presumably garbling information received from the mercury workers of 
Kuei-t~ and other southern places. 
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crystals of cinnabar, such as are still used in China, whole as semi~precious stones, and 
pulverised as the pigment in very high grades of seal ink (yin nil). White horse~tooth 
cinnabar, despite its designation, is not white in colour. Su Ching, in the mid-seventh 
century, points out its suitability for artist's vermilion pigment, and describes it 
concretely enough to allow its identification as small tubular crystals rather than 
granules (which are not usually translucent): 

The next quality comes from within rocks or from streams, and occurs in pieces of which 
the largest are the size of a thumbnail and the smallest the size of apricot stones. It is lwotrous 
and without admixed rock mineral. It is called 'horse-tooth cinnabar" and another name is 
'undoubled mineral' (wu chhung shih1). It is excellent for use in drugs and also for painting, 
but (like lustrous cinnabar) not much of it finds its way into the possession of ordinary 
people.a 

The white is explained as the colour of its lustre in the supplementary instructions to 
the 'Yellow Emperor's Nine~Vessel Spiritual Elixir Canon' (probably early Sung): 

There are also tablets coarse as horses' teeth or like small rolls (hsiQ() chiian3), brilliant 
with radiant depths, their matter compact and their white lustre dazzling to the eye-tbey 
are styled cinnabar.b 

This is less ambiguous than the statement of Chhen Shao-Wei earlier in his treatise 
that it 'shines with a radiant white light the colour of mica. 'c Thirdly, there is nothing 
in the sources to deter us from considering purple numinous cinnabar as a true 
cinnabar of darker colour than normal.d Last, superior translucent cinnabar is, unlike 
the other varieties, a common article of commerce, although still of very high grade. 
The specification of translucency indicates that it is still a crystalline (and thus 
tolerably pure) form of mercuric sulphide. To sum up, although disparities in crystal 
size and transparency could have convinced the alchemist that the four varieties of 
cinnabar differed sensibly in their places on the hierarchic scale of maturation, their 
chemical purity can hardly have been very unlike. Impurities might occur from time 
to time in the form of mechanical admixtures, but the proportions would be random 
rather than constant within each type. 

Since the four varieties of cinnabar do not apparently differ greatly or consistently 
in chemical purity, all the numbers except the first must be based, not on laboratory 
experience, but on the conviction that a difference in kind must be associated with 
a difference in number, and the further assumption that these differences must form 
a series of rather regularly graded steps which reflect, by implication, steps on a hypo
thetical mineral maturation curve. e 

a Cited in CLPT, ch. 3. p. 3b; tr. auct.j cf. alsO' Okanishi (5), pp. 99-10'0'. 
b HIKIng Ti Chiu Ting Slum Tan Ching Chiieh (TT 878), ch. 13. p. 3b, tt. auct. 
e YCCC, ch. 69, p. zb, tr. Sivin (4). 
d ThO'ugh we might note in passing that Brelich (I), observing Chinese mining methods seventy 

years agO', noted that a dark O'paque red form, called 'black cinnabar' by the Kweichow I;liners.ahnost 
invariably contains small quantities of antimony. 

e Another suspiciO'usly regular gradation, based on a lower maximum yield. is attributed to the 
legendary Hu Kang Tzu4 (see Sivin (I), p. 159) in the HIKIng Ti Chiu Ting Shen Tan Cking Chikh 

'ffiE .~~~ I~m ·.M~ 
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The same frame of mind shows itself in other asseverations of Chhen Shao-Wei; 

for instance: 

One oz. of lustrous cinnabar, when taken orally, is equal in potency to 4 oz. of white horse
tooth cinnabar. One oz. of white horse-tooth cinnabar, when taken orally, is equal in potency 
to 8 oz. of purple numinous cinnabar. The potency of creek cinnabar (chhi sha l ) or earthy 
cinnabar (thu sha2 ) is not of an order comparable with these.s 

Yet the intensity of the physiological reaction to a dose of any of these varieties (with 
the probable exception of earthy cinnabar, which might contain much gangue 
impurity)b would have been very much the same. Even if it were different, it is not 
easy to imagine an experimental arrangement for determining the precise comparative 
dosage required to metamorphose experimental subjects into immortals soaring in the 
empyrean. There was indeed an objective verifiability of alchemical immortality, in a 
certain sense, but hardly the possibility of its operational quantifiability.c 

The figures we have just seen applied to the mercury yield of cinnabar also appear 
metamorphosed in a discussion concerned with yields of elixir and of the inter
mediate 'subdued cinnabar' (ju huo [tan shap): 

Furthermore, when I lb. of lustrous cinnabar is subdued in the fire, 14 ozs. of subdued 
(cinnabar) are obtained, which when heated in a furnace urged with bellows yields 7 ozs. of 
the 'Perfect Treasure'. When I lb. of white horse-tooth cinnabar is subdued in the fire, 
12 ozs. of subdued (cinnabar) are obtained, which when heated in a furnace urged with 
bellows yields 6 ozs. of the' Perfect Treasure'. When I lb. of purple cinnabar is subdued in 
the fire, 10 ozs. of subdued (cinnabar) are obtained, which when heated in a furnace urged 
with bellows yields 3-5 Ozs.d of the 'Perfect Treasure'. When I lb. of creek cinnabar, earthy 
cinnabar or other cinnabars of diverse kinds is subdued in the fire, it is possible to obtain 6 or 
7 ozs. of subdued (cinnabar), which when heated in a furnace urged with bellows yields I or 
2 ozs. of the' Perfect Treasure'. So it is quite clear that the chhi with which creek cinnabar 
and earth cinnabar are endowed is impure-sluggish, turbid, and heterogeneous. In order to 
succeed in making Sevenfold-recycled (Cinnabar) or Ninefold Cyclically Transformed (Gold 
Elixir), a lofty and enlightened gentleman must first choose the proper cinnabar and then 
correctly phase the fire, regulating it to accomplish the desired end.e 

If we look at all these quantities together (Fig. 1523), it is not hard to tell where 
Chhen got them. They can only be a ptiori, generated by numerological reasoning in 
order to construct three hierarchies-mercury yield, physiological potency, and Elixir 
yield-based on the fundamental hierarchy of cinnabar quality. That the first of the 
three was anchored to a number derived by measure out of chemical experience 

(TT878), ch. Il, p. 4a: 'From I lb. of good vermilion one can get I2 ozs. (of mercury); from I lb. of 
medium-grade vermilion one can get 10 Ozs.; from I lb. of inferior vermilion one can get 8 ozs.' In the 
same chapter (p. 2a) a method is given which, it is claimed, will extract a pound of mercury from a 
pound of cinnabar if the latter is sufficiently pure. But this is not credited to the same source. 

a YCCC, ch. 69, p. 2a, tr. Sivin (4). 
b According to Huang Chu-HsUn (1), pp. 106-';, the non-translucent type of cinnabar mined in 

China in the early twentieth century usually also contained some antimony. 
C On incorruptibility, mummification, etc. see the discussion in pt. 2, pp. 249ff. above. 
d The text has 6 ozs., we amend to expectation. 
e YCCC, ch. 69, pp. 2b, 3a, tr. Sivin (4). 
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reminds us of the interpenetration of the two functions of number-mathematical 
and numerological-in all ancient and medieval Chinese minds. This is only one more 
instance of the way in which the 'advanced' aspects and the 'retrograde' or < un~ 

scientific' aspects of early science (which once led a distinguished positivist historian 
to call research in alchemy, astrology, and related areas 'the study of wretched 
subjects ') turn out to be not only balanced, but so intimately connected as to be 
inseparable. 
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Fig. 152.3. Chhen Shao-Wei's mercury yields from different varieties of cinnabar. Explanation in text. 

Actually, in the case of Chhen Shao-Wei we see an important early stage in the 
definition of gravimetry. It is beginning to define itself out of an almost Pythagorean 
faith in number as a reflection of underlying reality on the one hand, and out of the 
metal-workers' use of the balance to control manufacturing processes on the other.a 
In the alchemical literature there are many other specifications of yield, potency. and 
ability to transmute base metals which must be closely examined, and if possible 
experimentally tested, before the history of the concept of combining weights in 
ancient China can fall into place.b 

a Perhaps the most classical instance of the borderline between numerological and gravimetric 
quantification would come from the Arabic world; the Kutub a/-Mawi'iZin (Books ofthe BalanCeS) in the 
Jabirian Corpus (+9th century) have far more to do with a theoretical assignment of elements in the 
composition of substances than with any real weighings (cf. p. 459). But weighings were certainly made, 
as in the famous mercuric oxide experiment of the Rutbat al-Qaklttl (Sage's Step), attributed to !vfaslama 
ibn Al)mad al-MajritI (d. + 1007); cf. Sarton (1), vol. I, p. 669; Holmyard (I), p. 71, (11). p .. 302.; 
Leicester (I), p. 71, etc. And al-lildakl in the +14th century maintained that substances only react 
according to definite weights (Holmyard, 10). 

Arabic weights themselves were sometimes of remarkable accuracy; the same author gathered data 
showing that in the + 8th century glass dinar and dirham weights had an average error of only 4 m~s. 
and some series agreed within ±0'3 mg. The subject is of course bound up with the history of weighing 
in general in the different civilisations. For Europe on this there is the book of Moody &; Clagett (1); 
outstanding figures were B1asius of Parma (d. + 1416) and Nicholas of Cusa (d. + 14~), cf. Thorndike 
(I), vol. 4, pp. 75 ff., D. Singer (I), p. 55. Unfortunately we have so far no general history of the balance 
and its use in Chinese culture, beyond the histories of metrology as such, and what has been .aid in 
Vol. 4, pt. 1, pp. 19ff. On the gravimetric principle in the history of chemistry there is the remarkable 
monograph of Walden (I), but it deals only with Europe. 

b No less to the point is the resonance with the Daltonians' confidence in simple combining ratios, 
as Cyri! Stan!ey Smith has remarked. 
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At this point we can only suggest that the strength and integration of numerology 
in Chinese thought did much to encourage truly mathematical approaches to natural 
phenomena, but at the same time it was difficult to see that such approaches were 
something different from numerology. a In Europe the application of a mathematical 
physics to earthbound experience was inevitably revolutionary, for it undercut the 
most fundamental metaphysical assumptions of the traditional way of looking at the 
universe. Since mathematics, according to Aristotle, dealt with perfect and eternal 
bodies and their relations, it could only be rigorously applied to astronomy, for 
nothing below the orb of the moon was perfect and eternal. The very success of the 
Ari&:~otelian synthesis at imposing reason and coherence upon most of man's concerns 
over .two millennia gave it a strength which could be overcome only by that total 
confrontation which we call the Scientific Revolution. 

In China there was no such tension. The basic system of natural concepts-Yin and 
Yang, the five elements, and so on-were at bottom no less qualitative than Aristotle's, 
but number was one of the established ways of expressing quality, and no one denied 

. that its application to terrestrial measure reflected deep realities too.b Thus since the 
+ 1st century a truly mathematical approach to acoustics, a human artifact, was 
thought of as parallel to mathematical astronomy; indeed most of the dynastic histories 
discuss the two together. But while the prevalent natural philosophy easily accom
modated both numerology and mathematics, it did little to encourage their separation, 
or even to keep in view the distinction between them. In alchemy, numerologically 
derived quantities were treated as though they were observational; jn mathematical· 
astronomy, observational constants for periods of revolution were often metaphysically 
accounted for by 'deriving' them numerologicaIly. c We suggest then, as a hypothesis 
which only many more case-studies could establish or disprove, that this very ease of 
accommodation meant less tension of the kind that might have led to an autonomous 
definition of exact science. 

(ii) Theories of categories 

About the interaction of~ubstances and things there existed in ancient and medieval 
China a coherent body of doctrine springing from philosophical ideas first apparent 
in the writings of the famous Han scholar and thinker, Tung Chung-Shu1 (- 179 to 
.;... I04).d In this world-order every thing and being belonged to a category (lei2), and 

a That Chhen Shao-Wei and his friends did make many weighings in the late + 7th and early 
+ 8th centuries can hardly be doubted. As our collaborator Tshao Thien-Chhin noticed long ago, this 
is suggested by the expression often used by them regarding chemical conversions-fen hao Wl4 chhien,3 
• there is not a grain or a scruple of loss'. In TT884 this is applied both to the making of mercuric 
sulphide (tzu sha4) from the two elements, and to the making of lead sulphide from lead metal and 
mercuric sulphide. This recalls Maslama al-Majrltl three centuries later, though the Andalusian failed 
to note the increase of weight on calcination. For Chinese statements about weighing in gold refining, 
going back to the +2nd century, cf. Vo!. 5, p. 2, pp. 56-7. 

b One thinks of the quantitative computations essential for the great works of hydraulic engineering 
(cf. Vo!. 4, pt. 3), so closely associated since the earliest times with the fortunes of d}'nasties and rulers. 

C See, for instance, Sivin (9), pp. 8-9. 
d See Vo!. 2, pp. 248-() and passim. 

I.~ti 2m 3~~~~ 4~~ 
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events took place by mutual· resonance between entities in the same cat~gory.a These 
classical theories took shape at the very general conceptual level of Yin and Yang and 
the Five Elements, so that they could be applied to the whole range of man's experience 
of natural transformations and natural phenomena; and their extension led to an 
early form of what after the Scientific Revolution were to become theories of chemical 
affinity. Hence though they may not have played a very large part in the detailed 
planning of laboratory processes they deserve close comparative study. The context 
of most systematic alchemical writing on categories was in fact not laboratory alchemy 
but rather the art of the enchymoma, which is comprehensible enough, for we have 
already seen by a number of indications how greatly systematic theoretical speculation 
flourished in physiological alchemy.b Perhaps the adept's experience of his own 
bodily and psychical states limited intellectual freedom to create order and sym
metry less than his experience of chemical and physical changes in the external world. 
But he saw the inner and outer realms as similarly constituted, so that knowledge of 
one would illuminate the other. 

Let us proceed by reviewing the hypotheses upon which category thinking was 
based. Chinese natural philosophy was given form by certain sets of concepts which 
could function dynamically as phases of a cyclical process, or statically as categories, 
that is to say as divisions within a continuum or configuration. The most universally 
applied of these sets of concepts were the binary Yin and YangC and the Five Elements. 
With these five elements were aligned and associated, in symbolic correlation, every
thing else in the universe which could be got into a fivefold arrangement,d The key
word in the old Chinese thought-system was Order, but this was an order based on 
organic pattern, and indeed on a hierarchy of organisms. The symbolic correlations 
or correspondences all formed part of one colossal pattern. Things behaved in 
particular ways not necessarily because of prior actions or chance impUlsions of other 
things, but because their position .in the ever-moving cyclical universe was such that 
they were endowed with intrinsic natures which made that behaviour inevitable for 
them. If they did not behave in those particular ways they would lose their relational 
positions in the whole (which made them what they were)._ and turn into something 
other than themselves. They were thus organic parts in existential dependence upon 
the whole world-organism. And they reacted upon one another not so much by 
mechanical impulsion or causation as by a kind of mysterious resonance. e 

Nowhere are such conceptions better stated than in the fifty-seventh chapter of 
a Later on we shall suggest that this idea was perhaps originally not unconnected with the perpetua

tion of likeness in fermentation and generation (pp. 364ft. below), biological phenomena oh which man 
must have meditated from very early times. Chinese alchemists and Alexandrian proto,cnemists alike 
were wont to appeal to these in support of the view that similar things re::ct with, and produce, similar 
things (cf. the quotation on p. 313). 

b The theory of physiological alchemy is fully discussed in pt. 5 below. 
C 'When the Yin and Yang unite in harmony the myriad things are begotten', Li Chi, ch. 11, p. 270; 

Legge (7), vol. I, p. 420. 'When Heaven and Earth combine their generative forces the changes and 
fermentations of the myriad things (are completed); when male and female mingle their seminal eS!lences 
the transformations and births of the myriad things (are accomplished)', 1 Ching (Great Appendix), 
Pt. z, ch. 5 (ch. 3, p. 33 a), Baynes tr., vol. 1, p. 368; cf. Granet (5), p. 138. 

d Cf. Vol. z, pp. Z61 ff. 
e For a full account of this nature-philosophy see Vol. z, pp. z79ff., 291 fr. 
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Tung Chung-Shu'sI Chhun Chhiu Fan Lu1. (String of Pearls on the Spring and 
Autumn Annals), written about '- 135, which is entitled 'Thung Lei Hsiang Tung',3 
i.e. in Hughes' translation (I) 'Things of the Same Genus Energise Each Other'. 
We read: 

If water is poured on level ground it will avoid the parts which are dry and move towards 
those that are wet. If (two) identical pieces of firewood are exposed to fire, the latter will 
avoid the damp and ignite the dry one. All things reject what is different (to themselves) and 
follow what is akin. Thus it is that if (two) chhi4 are similar, they will coalesce; if notes 
correspond, they resonate. The experimental proof (yens) of this is extraordinarily clear. Try 
tuning musical instruments. The kunr note or the shang7 note struck upon one lute will be 
answered by the kung or the shang notes from other stringed instruments. They sound by 
themselves. This is not due to spirits (shen8) but because the Five Modes are in relation; 
they are what they are according to the constant relations (shu9) (whereby the world is 
constructed). 

(Similarly) lovely things summon others among the class of lovely things; repulsive things 
summon others among the class of repulsive things. This arises from the complementary way 
in which a thing of the same class responds (lei chih hsiang ying erh chhi yehIO)-as for instance 
if a horse whinnies another horse whinnies in answer, and if a cow lows, another cow lows in 
response ... B 

Similar passages occur elsewhere in the same book. In this instance one can see how 
each element was associated with a particular musical note and a particular animal, and 
in general how things of the same category (thung leiII ) were conceived to act as 
receptors only to disturbances originating within the same category.b 

Thus the classifiability of which Tung Chung-Shu speaks is the capacity of the 
various things in the universe to go into the fivef.old categorisation, or others of 
different numerical values. Chinese thought was particularly fond of such categorisa
tions: Mayers ( I) could list 317 of them from the Two Primary Forces to the Hundred 
Officials. No less than eleven chapters of the Thu Shu Chi Chheng encyclopaedia 
( + 1726) are consecrated to this subject in its calendrical-mathematical section.c 
Bodde (5) has devoted a special paper to Chinese 'categorical thinking' in which he 
analyses the curious tabulation in the tv"cntieth chapter of the Chhien Ran Shu 
(History of the Early Han Dynasty), where nearly 2,000 historical and semi-legendary 
individuals were arranged in nine grades according to their virtue. 

Tung Chung-Shu was elaborating a philosophy quite widespread among the 
scholars of the Han:d the idea that actions and reactions in the natural world come 

a Tr. auct., cf. Vol. 2, pp. 281-2. b Cf. p. 316 and p. 319. 

C Lila tien," chs. 129-40. 
d The expression thung lei turns up in all kinds of contexts, e.g. in a speech by Ssuma Hsiang-Ju to 

the emperor about bear-hunting (CBS, ch. 57B, p. 8b). Perhaps food-chains were at the back of his 
mind, for certain animals could be killed only by certain others. See also Ban Shih Wai Chuan, ch. I, 

p. 2a. It is also, as one would expect, prominent in the ancient medical texts; see, foi-example, Buang Ti 
NeiChing, Su W€n(Pai-hua version}, ch. 81 (p. 52I)--thung lei hsiang kan. tJ We shall have more to say on 
this subject fundamental to physiology and medicine in Sect. 44 (Vol. 6). 4. 

91t '. 10 RiZ;ffl!i!liffl1ll1ll. 
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about by specific stimulus and specific response of one organism upon another 
according to their intrinsic natures as classifiable in schemas of correspondences and 
categories. Of course this systematisation was based on a minimum of critical observa
tion and no systematic experiments. And for the effects it was not necessary that the 
bodies should be in contact: action at a distance made no difficulty for the Chinese 
mind, which visualised a sort of wave-motion transmissible almost infinitely through 
the aetheric chhi.a Yet bodies (organisms, whether animate or inanimate) influenced 
one another not at random but always in accordance with their positions in the 
perpetually moving cyclical universe. Thus just as the astronomer had to foHow the 
motions of his celestial bodies through the cycles of month and year, the alchemist had 
to pay attention to the proper alternation of the Yin and the Yang within his micro
cosmos. It will be clear from this that the intellectual obstacles inhibitory to a proper 
understanding of chemical combination in China were rather different from those in 
Europe. For in the West the Greek atomic theories were always waiting in the wings 
ready to take the centre of the stage when the time was ripe, while in China the atomic 
theories of the Indians, though often brought in, never seduced Chinese thinkers from 
their instinctive adhesion to what was essentially a prototypal wave-theory, the 
reciprocally dependent rise and fall of the Yin and Yang forces or the analogous 
succession of the five elemental phases. Thus it came about that in spite of the 
relatively advanced scientific character of medieval Chinese physical theory, and in 
spite of the numerous empirical discoveries and inventions of medieval Chinese 
alchemy and chemical technology, modern chemistry (like the rest of distinctively 
modern science) originated in Europe, and passed to China only in the later + 18th 
and nineteenth centuries. 

The deep analysis of ancient and medieval Chinese ideas on causality has hardly yet 
begun,b but the original and interesting papers of Leslie (2, 7) have been clearing the 
way. Using many texts from Wang Chhung, Hsun Chhing, Chuang Chou and Tung 
Chung-Shu, all of the Warring States and Han periods, he summarises the situation 
by saying that three kinds of causation were recognised: (a) by contact, usually of like 
category with like, a phenomenon in temporal succession, C (b) by action at a distance, 
mostly of like category with unlike, also a phenomenon involving succession in time, 
and (c) by natural harmony or 'resonance', a simultaneous or co-incidental effect 
resulting from the pre-established harmony or pattern of the world, and not a seql,lence 
of events in time.d So far as alchemy and early chemistry were concerned most of the 

a Cf. Needham & Robinson (1), as also at length in Sect. z6(b) above (Vol. 4. pt. r) .. 
b We have often times glimpsed various aspects of the matter at earlier stages, as in Vol. 2, pp. 28off., 

288ff., Vol. 3, pp. 415, 483 ff., Vol. 4, pt. I, pp. 135, 233, and passim in all Sections. We hope to bring 
it all together in a compendious statement in Vol. 7 (Sect. 46). 

c Thought of more like' infectivity' or ' contagion'. one might say, than any mechanical impulsions of 
particulate entities. The idea remained unanalysed. We shall consider its European parallels in Vol. 6 
with a medical context. 

d Clearly this was an ancient formulation of the synchronicity or 'acausal connecting principle' 
developed in our own time by C. G. J ung. Resonance could also be thought of as 'simultaneous causality', 
neither event of the two being distinguishable as cause or effect, but both being changt::s due. to a higher 
overall dynamic pattern-principle. This is certainly not causality in any ordinary sense, and J ung thought 
ofit more as a world-principle of' meaningful co-incidence' working in a mundus unus. See lung Cz, 11); 
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changes would doubtless have been regarded as due to the contact of the reactants, 
though many other influences of a more distant, cosmic, character would be operating, 
or could be mobilised to operate, as well. 

Though it has received almost no attention from sinologists, the ancient and 
medieval Chinese category theories gave rise to a literature which is of much historical 
interest. It forms the wider background of the book which led to the first recognition 
of the importance of alchemical category theory when studied and discussed by 
Ho Ping-Yii & Needham (2) some twenty years ago. The oldest tractate which we 
have now in mind derives from the early Chin period, at which time Chang Hua l 

(ft. + 232 to + 3°°) wrote the Kan Ying Lei Tshung Chih'l. (Record of the Mutual 
Resonances of Things). Chang Hua is better known of course for his Po Wu Chih3 

(Record of the Investigation of Things), a miscellany of scientific interest datable 
c. + 290. Then at some point probably in the third to the seventh centuries was 
written the most important of these treatises from the alchemical point of view, the 
Tshan Thung Chhi Wu Hsiang Lei Pi Yao (Arcane Essentialsofthe Fivefold Categorisa
tion based on the 'Kinship of the Three').a It was presented to the throne with a 
commentary by Lu Thien-Chi in + 1114, or at any rate between + IIII and + 1117.b 

Unlike most members of the genre, which drew their examples of transformation and 
interaction from the whole range of human experience, this work dealt almost 
exclusively with chemical changes familiar to the alchemist.c 

Jung & Pauli (I); and an interesting recent work by Abrams (I). To what extent ancient Chinese 
scientific and medical thought was dominated by this conception is discussed by Needham & Lu 
Gwei-Djen (9) in a critique inspired by the book of Porkert (I). 

a This was the text translated with its commentary and discussed in detail by Ho & Needham (2). 
All the traditional bibliographies attributed it to Wei Po-Yang of the +znd century (e.g. Thung Chih 
Li1eh, I Whr, ch. 5; ch. 43, pp. 6b, 23 b), but this was true of many other books such as the Chhi Fan 
Ling SIw Ko, and the attribution is not acceptable today without further evidence of dating. There is no 
intrinsic ground for denying that it is a text of the Later Han, but no positive evidence in favour either. 

b At some time in the same period Lu also presented to the throne a tractate on psycho-physiological 
alchemy, the Chih Chen Tzu Lung Hu Ta Tan Shih4 (Song of the Great Dragon and Tiger Enchymoma 
of the Perfected Master), TT266. Although the last character of Lu's name has been lost from the 
superscription, the detailed specification of his official titles is exactly the same as in the work which 
interests us more here. The reason for fixing the date of these presentations exactly at + 1'14 is that an 
imperial edict in that year appealed for the collection of all Taoist books (Sung Shih, ch. Zl, p. 30). This 
was brought to our attention by Dr James Zimmerman of Yale University. 

C It may not have been the only one of this character. Certain other books with similar titles may 
prove relevant when they have received closer examination, though their date and authorship remain 
quite obscure. For example, the Chin Pi Wu Hsumg Lei Tslwn Thung Chhi5 (Gold and Caerulean Jade 
Treatise on the Similarities and Categories of the Five (Substances) and the' Kinship of the Three '), 
TT897, is attributed to Yin Chhang-Sheng6 (perhaps + 120 to +ZIO) the oldest commentator on the 
Chou I Tslwn Thung CMi. Our collaborator Tshao Thien-Chhin was inclined to think that the versified 
text could well be as early as the + 2nd or + 3rd century, while the prose commentary would be of the 
Liu Chhao, Sui or early Thang, thus contemporary approximately with the Tslwn Thung CMi Wu 
Hsiang Lei Pi Yao. The whole work, which has been given a preliminary study by Ho Ping-Yti (12), is 
distinctly nei tan in feeling, and though it does mention some substances and even apparatus these 
look like cover-names for physiological processes and techniques. Unfortunately; in its present form it 
contains nothing on category theory, and neither text nor commentary has an archaic air. 

The other book here in mind is much more interesting for our present theme; it is called Yin Chen 
Chiin Chin Shih Wu Hsiang Lei7 (Similarities and Categories of the Five (Substances) among Metals 
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Later, in the early Thang, the astronomer Li Shun-Feng l (ft. + 620 to + 680) 
followed on with his Kan Ying Ching2 {On Stimuli and Responses in Nature}.a And 
we must also mention two small books deriving from the writings of the Sung monk 
and lover of natural curiosities (Lu) Tsan-NingS (+919 to + 1001). The Wu Lei 
Hsiang Kan Chih,4 subject of a recent study by Yamada Keiji (1), has often been 
attributed to the great poet and scholar-official Su Shihs (+ 1036 to + 1101), since 
he and Tsan-Ning shared the literary appellation Tung-Pho.6 The present version is 
an abridgement in one chapter produced (probably with some additions) by the late 
Ming;b about the same time as another book of a like kind, the Ko Wu TshIJI. Than7 

(Simple Discourses on the Investigation of Things), also put together from Tsan
Ning's work and similar materials. c This is far from exhausting the available Hterature 
which deals with categories and resonances in nature-philosophy, but we shall discuss 
these books sufficiently as representative. 

Before proceeding further, however, we must make mention of a text which might 
be regarded as the fons et origo of the whole group. We refer to the Huai Nan Wan Pi 
Shu8 (Ten Thousand Infallible Arts of the Prince of Hmi-nan). This strange work 
dates mostly from the time of the prince of Huai-nan, Liu An9 (d. - 120), that great 
patron of alchemists and other naturalists.d It is supposed to have formed a comple
ment to the existing, and very well known, Huai Nan Tzu lO book, a compendium of 
natural philosophy the authenticity of which is quite unquestioned.e A dear tradition 

and Minerals, by the Deified Adept Yin), TT899. of date and authorship so far impossible to detennine. 
I t consists of twenty sections each headed phei ha . .. hsiar.g lei, 'the pairing and combining category of ... '. 
Each one gives synonyms somewhat in the manner of the Shih Yao Erh Ya but with more detailed 
explanations. The first eleven sections are very chemical, dealing with (I) lead, (%) mercury. (3) huninar 
copper carbonate, (4) sulphur, (5) realgar, (6) silver (the essence in lead), 6) white cinnabar, (S) gold, 
(9) sal ammoniac, (10) saltpetre (hsiao shih," also known as chhiu shih,u cf. pt. 5), and (11) ~lar 
copper carbonate. The remaining nine, however, are much more difficult to understand, including, for 
example 'the hun (animus) ofminium' (no. 13), or 'the male and female of the uterine palace"' (no. 15), 
and-a strange entry-"the Persian essence" (no. 18). This last might help to date the work, which 
Tshao Thien-Chhin thought might be as old as the + 3rd century but with later additions. The writer 
says that all the 7% metals and minerals can be classified into Yin and Yang substances, and presumably 
also into one or other of the twenty categories enumerated. This little treatise requires, and truly 
deserves, further study. 

a See p. 314. 
b Probably by Chhen Chi-Jull for inclusion in the third collection of his Pao Yen Thang Pi Chi" 

(printed in + 1615). On the history of the text and its chapter divisions see Su Ying~Hui (2, 2). The 
question is rather complex. Sung records give Tsan-Ning as the compiler and 10 chapters as the 
structure, mentioning a quadripartite organisation very different from that of the current version, which 
thus cannot be taken as a simple condensation from the original work. 

C See the comments in the 18th-century imperial analytical catalQgue, Chhin-Ting Sstl Kku Chhuan 
Shu Tstlng Mu Thi Yaa, ch. 130, which suggests that the I a-chapter version also available at that time was 
a later expansion of the I-chapter version. Chhang Pi-Tf (1), p. 263, however, has notedtbat since 
quotations in early sources correspond to the I8-chapter version, the invers!: process is more likely. The 
Ko Wu Tshu Than contains numerous passages which agree verbatim with the current text of Tsan
Ning's other book, so it may be simply another abridgement of the original recension. 

d For an account of what is known of the genesis and bibliography of this book, see Kaltenmatk (:.1), 
p. 3%. On its position in the history of practical proto-chemistry and alchemy cf. Vol. 5, pt. 3, pp. 24ff. 
above. e Cf. Vo!. 2, pp. 36 et passim above. 
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among Chinese scholars going back to the + 1st century asserts that much of the 
Huai Nan Wan Pi Shu was concerned with alchemy (shen Men huang pai shuI-the 
Holy Immortals' Art of the Yellow and White, i.e. elixirs and the making of gold and 
silver).a We now have only fragments of this book, but it is reasonable to look on it as 
the forerunner of the whole class of proto-scientific literature which we are discussing. 
In this connection we may recall that its date is very close to that of the Chhun Chhiu 
Fan Lu, since Tung Chung-Shu was a younger contemporary of Liu An. Broadly 
speaking, in this sort of literature, the later the text the less the admixture of magic 
and the stronger the practical technological element. 

Modern scholars such as Yeh Te-Hui2 and Sun Feng-I3 have collected together 
the fragments of the Huai N an Wan Pi Shu from numerous sources-mainly encyclo
paedias and pharmacopoeias. Of I IS entries, 56 are concerned with charms and omens, 
but there are 32 which deal with medicine, pharmaceutics, nutrition and animal lore, 
while 13 involve physical phenomena and 12 alchemy or chemistry. Thus side by side 
with a charm to make people tell the truth by giving them insects from the bamboo 
plant to eat, or hanging up a piece of lodestone in a well to draw back a runaway 
person, one nnds a clear statement of the precipitation of metallic copper from copper
containing watersb or a prescription for a longevity elixir using copper carbonate. 
Of sympathies and antipathies there are plenty-roasting crab-meat attracts rats, and 
horn is burnt to keep away leopards and tigers in the mountains. c 

Ho Ping-Yii & Needham found a remarkable parallelism between this text and the 
Perr Sympatheiiin kai Antipatheiiin (1TEp2 croJL1Ta8ELWv lCa2 aJl'TL1Ta8EL(llv), also called the 
Physica Dynamera (tPVULICa. 3vvaJLEpa) of Bolus of Mendes, not till then pointed out. 
Bolus, who lived at Mendes in Egypt between - 200 and - I SO, has generally been 
regarded as the initiator of that long line of Western proto-chemicalliterature which 
begins with Pseudo-Democritus and Mary the Jewess in the + 1st century and runs 
on continuously through Syriac and Arabic into the late Latin books. d Since colouring 
processes were so important for these practitioners of aurifaction it may be signifi~ant 
that the title of one of Bolus' lost books was Baphica, {JatPLlca (On Dyeing), while that 
of another, which we have just mentioned, was similar to the title of the truly chemical
metallurgical work of Pseudo-Democritus Physica kai Mystika ttPVULlCa. Ka2 JLVU'TLlCa). 
Besides these there was a Cheirokmita (XELp6KJL7JTa, Prescriptions based on Sym
pathies and Antipathies). Bolus of Mendes, as the first Western theorist of natural 
phenomena in their chemical and technological aspects, applying Greek ideas perhaps 

a Cf. Chhien Han Shu, ch. 44, p. 8b. b Cf. p. 201 above. 
C PPTINP, ch. 3, p. Sb, quotes Lao Tzu to the effect that the ability of 'wildcat's head' (which is 

also the name of a gourd) to cure the 'rat ulcers' of lymphadenitis, and that of woodpecker's flesh to 
protect the teeth against cavities, can both be understood in terms of categorical resonance (/ei4 ); cf. 
Ware (5), p. 61; Feifel (I), pp. 196-7. Butthe statement is actually a condensation of one from HuaiNan 
T::u, ch. 16, p. 14b. 

d See Berthelot (I), pp. IS6ff.; Festugiere (I), pp. 197ff., 219ff., 229ff.; and p. 325 below. On the 
social background of Hellenistic Egypt see Cumont (4). The real Democritus of Abdera, so renowned 
for his atomic materialism, died in -:- 375. Bolus may have called himself' the Democritean' (cf. pt. 2, 
pp. 17, 25 above). 
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to the interpretation of Egyptian techniques, occupies a position similar to th~tof 
Tsou Yen! in China, though perhaps an even more shadowy figure than the great 
systematiser of Five-Element theory. a 

The reconstructed bookb of Bolus on sympathies and antipathies is much smaller 
than the Huai Nan Wan Pi Shu but the similarity is obvious. Of its 34 items, 20 

concern natural antipathies, 3 tell of sympathies, and the rest have to do with marvellous 
properties of animals, plants or minerals. Thus with the same juxtaposition of magic 
and science as in the Chinese text, we find a charm to make a person tell the truth by 
laying the tongue taken from a live frog upon her sleeping breast, or a notice of the 
antipathy of serpents for the saliva of a fasting man, side by side with information 
about the attractive powers of amber and lodestone or about poisonous fruits. On the 
whole there is relatively more magic in the Greek than in the Chinese text. c 

'rh\:, significance of this whole train of thought can well be seen in an epigram which 
appears several times among the Greek proto-chemical writings.d At the beginning 
of the book of Pseudo-Democritus, the author relates how, being tormented by the 
desire to know 'how substances and natures unite and combine themselves into one 
substance', he invoked the shade of his master Ostanes the Mede, who had died 
before transmitting all his chemical learning. The answer was that the books were all 
hidden in a temple, but they could not be found there, and no illumination came until 
upon a festival evening one of the columns spontaneously split open revealing the 
marrow of the doctrine in an inscription: 'One nature is charmed by another nature, 
one nature conquers another nature, one nature dominates over another nature.'e 
Here then, f within the field of the metals and minerals, is just the same principle of 
sympathies and antipathies about which not only Bolus of Mendes but also the adepts 
of the Prince of Huai-nan had so much to say. However far removed this may seem 
from the history of chemistry, it is actually one of the most important roots of chemical 
thinking, for antipathies and sympathies are nothing but the prehistoric ancestors of 
reactivities and affinities. Tabulation of affinities according to categories was of course 
another and considerably later developmenU 

a On Tsou Yen (-4th century) see Vo!. 2, pp. 23211 .. 
b See the learned contribution of Wellmann (2). On Bolus' possible Persian sources see Bidez & 

Cumont (I), vol. I, pp. 203 11., 244 11.; vo!. 2, pp. 3 It 11., 320. 
C The whole realm of the Hellenistic magical papyri is of course relevant here. Some are bili!lgual. 

haVing Greek side by side with hieratic Egyptian, as in Leiden Pap. 65 and7S diS'CUssedby Berthelbt (1), 
pp. 82ff. There is also a marked overlap with the proto-chemical papyri (pt. 2, pp. 1511. above), some of 
the magical ones containing chemical recipes. 

d Berthelot & Ruelle (I), volz, pp. 42ff.; vo!. 3, pp. 44ft, Corp. Alchem. Gr. n, r, retranslated by 
Festugiere (I), pp. 22811. The aphorism recurs repeatedly in Pseudo-Democritus, cf. vol. 3, pp. 4711., 
So, 51, 52, SS; as also in Synesius, p. 61. Cf. Bidez & Cumont (I}, vol. I, pp. 203ff., 24411.; vol. 2, 
pp. 3II ff., 320. Similar thoughts recur in Ptolemy, TetTabiblos, I, 3. 

e It is difficult not to be reminded, in this fonnulation, of the Princip~s of Mutual Conquest and 
Mutual Production in Chinese Five-Element theory (see Vo!. 2, pp. 253ff.), at lea,$t contemporary, 
indeed in some respects going back to the -4th century. To be sure. those principles were more 
strictly concerned with ordered succession in cycles of change. But one also senses a connectioQ with 
the 'love and hate' of the pre-Socratic philosophers, especially Empedoc!es. This, too, has striking 
Chinese parallels (Vol. 2. p. 40). f As Festugiere (I). p. 231 acutely pointed out. 

g Without enlarging on a matter which gets separate treatment elsewhere (pp. 3:t4ff.). we ~ot 
refrain from pointing out here the far-reaching parallels which are being revealed in the development of 

I III re 
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One can also say that the ideas of groups, classes, categories and affinities are to be 
found embryonically within the writings of the Hellenistic pro to-chemists, if not 
perhaps in the oldest texts.a One attributed to Zosimus, at any rate, speaks of mercury 
'and its analogues', as we might say, or the substances similar to it (kai ta homoia, 
leat 'Ta. 0fW,a): and it uses the same expression for pyrites, magnesia and chrysocoll.b 

Almost in the next breath, it goes on to talk about the affinity or relationship, literally 
'consanguinity' (syngeneia, croyYEvE,a), which certain substances have for others.c 
Thus magnesia and magnetite are said to have a congenital relationship, presumably 
an attraction, for iron, mercury for tin (obviously because of amalgamation), copper 
for pyrites, and lead for the Etesian stone (less obvious, but the identifications are 
uncertain). All this was rather unorganised thinking and it does not seem to have been 
followed up among the Greek writers. They also shared with ~e ancient and medieval 
Chinese (cf. pp. 317, 319) the closely related idea, derived from primitive biological 
observation, that like only comes from like. As is said in the tractate attributed to 
Isis, 'corn is engendered only by corn, man alone sows man, and only gold can give a 
harvest of gold', in general like generates (genna, YEVV~) like. d 

One might wonder what happened to the lore of sympathies and antipathies apart 
from the stimulus which it gave to affinity theory in chemistry. In the West it petered 
out in the bestiaries and books on talismanic magic of the late Middle Ages and the 
early Renaissance, one element, at least, of considerable importance in the genesis of 
modern science ;e and it may be that some of the old Chinese beliefs became incor
porated, through Arabic intermediation of course, in the eventual magma. About 
+ 1056 someone in Spain put together a book on magic which bore the title Ghiiyat 
al-Ijakim (The Aim of the Sage),! and this, under the name of Picatrix,g enjoyed a 
great success in the Latin world during the following four or five hundred years. 
Derivations from Arabic, Hebrew and Syriac sources, as from Greek, Sanskrit and 
Pehlevi, have been acknowledged, but when one finds in many of the manuscripts lists 
of the twenty-eight lunar mansion constellations accompanied by drawings or diagrams 
of them exactly in the Chinese style (the' ball-and-link' convention)h one is inclined 
to suspect that further study would reveal sympathetic beliefs which had come down 
chemistry in Mediterranean and Chinese antiquity. Not only does Bolw of Mendes parallel in time and 
nature the school of Liu An, but Liu Hsiang and Wei Po-Yang bracket the + 1St-century developments, 
and then the two great synthetic writers Zosimus of Panopolis and Ko Hung appear at about the same 
time (c. + 300). To say nothing of the Thang and Arabic alchemists, we end by finding the Chinese 
alchemical corpus first going into print in + 1019, just about the date when the writings to which all our 
knowledge of Hellenistic proto-chemistry is due were being copied and compiled into the codices. 

a As was pointed out by Hammer-Jensen (2), p. 24. 
b Corp. Alchem. Cr., Ill, xxviii, 9 (Berthelot & RueIle (I), vol. 3, p. 192). 
C Corp., ibid., 10 (Berthelot & Ruelle, ibid., p. 193). Cf. p. 360. 
d Corp. I, xiii, 8 (Berthelot & RueIle, op. cit., vol. Z, pp. 30, 34, vol. 3, p. 34). 
e Cf. Yates (z), who eloquently pleads for the thesis (which must be at any rate partly true) that the 

Renaissance' magus' was the immediate ancestor of the + 17th-century scientist. 
f Cf. Ritter (I, Z)j Plessner (I, Z)j Yates (I), pp. 49ft'. and passim j translation by Ritter & Plessner(I). 

On account of an attribution sometimes found, the writer is often called Pseudo-al-Majr1tl. Wc discuss 
the book further below, pp. 427ft'. g From Buqrlitls, i.e. Hippocrates, the supposed writer. 

h Cf. Vol. 3, pp. z76ft'. Similar diagrams are found, as we learn from our friend Mr M. Destombes, 
on some Arabic astrolabes, MSS, and even Latin treatises on astronomy of the + 12th and + 13th 
centuries. Cf. the illustration on p. 428 below. 
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all the way from the Huai Nan Wan Pi Shu. If so, they would have had a share in the 
liberating Renaissance current of thought which restored to man that conviction of the 
possibility of dominion over Nature which the Middle Ages had minimised or 
deprecated,a and strengthened the assurance that fundamental effects could be brought 
about by manual operations.b Magic and science were still difficult to distinguish in 
the early days of the Royal Society, but the' multiplication of real experiments' was 
already on foot to bring its ineluctable consequences. 

Setting aside the Tshan Thung Chhi Wu Hsiang Lei Pi Yoo for separate consideration 
presently because of its specifically chemical import, we must now briefly describe the 
books in the line of literary descent already adumbrated. Chang Hua's + 3rd-century 
tractateC contains some matters of genuine scientific interest, set down more or less 
at random alongside a good deal of magical and superstitious material. Among the 
former we may mention his descriptions of fish poisons and of the charcoal hygro
meter, d and his account of the optical phenomena of reflection in plane mirrors. Both 
this and some of the magical recipese are almost identical with what is found in the 
Huai Non Wan Pi Shu. 

Chang Hua's other book also has some interesting passages. From one of them we 
can see that in the + 3rd century' category (lei l ) was sometimes thought of as deter
mined by the 'state' of matter, liquid, solid, gaseous, etc. He says:f 

When lead (chhien-hsi 2) is heated to make white lead (lead carbonate), (these substances) 
are similar in category (both being solids) (yu lei yeh3). But when cinnabar in converted into 
mercury there is no longer any categorical similarity (one being a solid and the other a 
liquid), (ts! pu lei4). (These are examples to show that) things of similar category (thung leiS) 

can change into categories that differ from one another. 

In his + 7th-century Kon Ying Ching Li Shun-Feng again describes the charcoal 
hygrometer and has something to say on strange animals, the generation of insects 
from grain and of fireflies from rotting grass.g He says that swallows have a sense. of 
direction, for apart from migrations their nests always face north. Unfortunately his 
treatise is available today only in fragmentary form. h 

The books based upon Tsan-Ning's writings are much more advanced (though 
magic is not entirely absent), and each is well classified into subjects. Significantly, 
both mention magnetic attraction. i The Ko Wu Tshu Than opens with weather 
forecasting and continues with miner's lore concerning signs of ore beds, including 
plant indicators) Tsan-Ning (or his editors) knew of poisoning by the fumes of 
burning coal and recommend a remedy for it. In both books there is mention of the 

a The full argument should be read in Yates (I, 2). 
b Cf. Vol. 2, pp. 34, 83, 89ff. 'However strange his operations may seem to us, it is man the operator 

who is glorified in the (Hermetic) Asclepius' (Yates (2), p. 257). The accent was on power, and that was 
just what the merchants of early capitalism also wanted. Did the magus go hand in hand with the entre
preneur? If so, we might have a piercing side-light on the origins of modem science. 

c In Shuo Fu, ch. 24, pp. ISbff. d Cf. Vot. 3, p. 471. 
e E.g. charms for getting a runaway person to come back. f Po Wu Cltih, ch. 4, p. 30, tr. Buct. 
11 The metamorphosis lore of animals and plants will be discussed in Sect. 39 below (Vol. 6). 
h In Shuo Fu, ch. 9, pp. I off. 
j But curiously not the polarity, though it was well known in his time in China. See Vot. 4, pt. I. 

Sect. 26 (i). j See further on this Vot. 3, pp. 675ff. 
) m 2 ili ~ J J!i m 1.!!. • ll.U 'l' m 5 Ii'il m 
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use of lime as a dehydrator for preventing iron and steel implements from rusting. 
Corrosion of bronze and brass, on the other hand, can be removed by vinegar. 
Another interesting reference is to the so-called wet method of copper production 
where copper-containing mine waters are led over waste iron and the copper metal 
is precipitated as a powder: this technique, mentioned already, as we have just seen, 
in the -2nd century in the Huai Nan Wan Pi Shu,a was becoming a standard 
industrial process by Tsan-Ning's time.b One encounters all kinds of things; for 
example: 'For the Floating Elixir, mould camphor and vermilion into a cake; when 
you put it on water it will rush to and fro.'C Or on disinfection: 'When an epidemic 
comes, put the clothes of the first person falling ill in a steamer and steam them well, 
then the whole household will escape the infection. ' On invisible ink: 'Write characters 
with a solution of (iron) alum, allow it to dry, then to make the writing visible wet it 
with an extract of gall-nuts.' 

As for the Wu Lei Hsiang Kan Chih, more certainly Tsan-Ning's, it tells how tung 
oil spread on the water kills lotuses, how liquids can be clarified by filtration through 
sand, how spots can be bleached by the uric acid in bird droppings, how grease can be 
absorbed on finely powdered charcoal or talc, and how sterilised salt should be added 
to vinegar to prevent the formation of a white pellicle by moulds.d 

Lastly we may refer to another Sung book, dating from the + 12th century, the 
Hsu Po Wu Chih l (Continuation of the Record of the Investigation of Things) by Li 
Shih.z In this, Li quotes the (Shen Nung) Pen Tshao Chi11g3 as follows: e 

When the tiger roars, the wind rises} When the dragon gives tongue the clouds gather. i 

The lodestone attracts needles. Amber attracts bits of straw (literally mustard seeds).h After 
coming into contact with crabs lacquer will not concrete) Lacquer added to hemp (-seed oil) 
makes it bubblej Treated with the tshunr onion, cinnamon (bark? wood?) softens. Cin
namon causes (certain) trees (or plants) to wither.k Crude salt preserves piles of eggs) The 

a In Thai-Phing Yu Lon, ch. 988, p. 5 a. 
b Cf. Vol. 2, p. 267. More detailed information has been given above, pp. 20di'. 
c Cf. pt. 2, p. 170 above. 
d A complete translation of these two small books would be rewarding, especially with a commentary 

to bring out the widespread role of the applications of empirical science in the daily life of medieval 
China. e Ch. 9, p. 5 a. 

f A parallel statement of Han date occurs in the Huai Non Won Pi Shu (Thai-Phing Yu Lan, 
ch. 89, p. sa). 

g For representations of dragon-tiger resonances in ancient literature and art cf. Hawkes (I), p. 133; 
Riddell (2), a circular lacquer dish of +69; Chavannes (9), a rubbing of + 171. 

h The development of knowledge of magnetism and electrostatics in China is fully dealt with in 
Vol. 4, pt. I, Sect. 26(i). 

I On this !«us communis, which involved an ancient empirical discovery of a powerful laccase 
inhibitor, see pp. 207ff. above. 

j It has in fact been the practice for centuries past to add tung oil to lacquer latex as an adulterant; 
as Li Shih-Chen pointed out (Pen Tshao Kang Mu, ch. 35, p. 20a), this makes it very poisonous. The 
bubbling could have been disengagement of CO2 because of an acidity difference. 

k Pen Tshao Kang Mu, ch. 34, p. IS b, quotes the Lu Shih Chhun CMiu ( - 239) as saying •• Under the 
branches of the cinnamon tree no other saplings will come up.' This passage does not appear to be in the 
La Shih Chhun CMiu now, but there is no reason for doubting its antiquity. The Phao Chih Lun5 

(c. +470) of Lei Kung6 is also quoted in the same place as saying that if you drive a peg of cinnamon 
wood into the root of another tree the latter will wither. 

1 A parallel statement ofHan date occurs in the Huai Non Wan Pi Shu (Thai-Phing Yu Lan, ch. 865, 
p. sa and ch. 928, p. 6b). 
1.1t~~ 2~;fi 3".*_11 4 if/. 5~~~ 6.~ 
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gall of the otter cracks (literally divides) wine-cups. (All these phenomena occur because) 
the ehhi (pneumata) of these things are in sympathy (ehhi eMi shuang ehih!) and thus bring 
about mutual resonance (hsiang kuan kan yeh2),a 

If this is what it purports to be it could date from the - 2nd century, but the passage 
is not found in the version of the Pen Ching reconstructed by modern scholars such as 
Mori Tateyuki (I84S).b Thus although the consciously chemical content of these 
texts is not great, they form a corpus cognate with the specifically alchemical theories 
worked out in the Tshan Thung Chhi Wu Hsiang Lei Pi Yao. 

For the oldest application of the theory of categories in alchemy we have to go back 
to Wei Po-Yang who in his Chou I Tshan Thung Chh;3 speaks as follows: c 

Lead carbonate (hu /en4 ), being placed on the fire, becomes discoloured and changes back 
to lead. Mixed with hot liquids ice and snow melt into water (thai hsiianS). The Gold (EJixir) 
is mainly derived from cinnabar ([tan] sh(6 ) which is naturally endowed with mercury. 
Transformations depend on the true nature (of the substances)-be~nnings and ends are 
mutually related. The way to become an immortal (hsien7) through taking drugs lies in the 
use of substances of the same category (thung leiS). Grains are used for raising crops, hen's 
eggs are used for hatching chicks. With substances of (similar) categories as the assistants of 
natural spontaneity the formation and moulding of things is easily accomplished. Fish eyes 
cannot replace pearls, neither can weeds be used for timber. Things of similar category go 
together (lei thung eM hsiang tshung9 ): precious substances cannot be made frQm the wrong 
materials. This is why swallows and sparrows do not generate the/engH} (male phoenix),this 
is why foxes and rabbits do not suckle the horse. Flowing water does not heat what is above it, 
and a fire does not wet what is underneath it. 

And elsewhere he says:d 

In the activities of Nature there is never anything sinister or illusory. The ehhi of the 
mountains and marshes distils into the heavens forming clouds and returns as rain. The 
muddiest lane becomes a dust-dry path in time, and after the fire is out an turns to dead 
earth-ash. Shavings of nieh ll woode or bark dye yellow, but if blue (indigo) be added green 

a We should like to draw attention to the fact that the whole passage partakes grammatically of the 
nature of a so rites, each statement beginning with an agent which was the patient of tbe previous state
ment. This can be seen in the fifth and sixth, and the seventh and eighth, statements. On the so rites as 
a logical form see Welton (I), p. 393; Maspero (9), and Granet (5). pp. 337; 443, 487. But here the whole 
content is empirical, and one cannot help being reminded of the successive dominances in the Mutual 
Conquest Principle of the Five-Element Theory (see Vo!. z, pp. 257fT.). 

b As Prof. A. F. P. Hulsewe points out, the dating of this passage might hinge on the time at which 
cinnamon bark first became well known in China; on this see Vol. 6 (Sect. 38). 

C Tshan Thung Chhi Fen Chong Chi Chieh cd., ch. 12 (ch. I, p. zsb); TT990, ch. I, p. 37a, bi cf. 
Ku Wen Tshon Thung Chhi Chien Chu Chi Chieh, ch. 6, p. 10. We differ here from the translation by 
Wu & Davis (I), p. 241. 

d Ch. 3Z (ch. 3, p. 50); TT990, ch. 3, p. 6b. On this the +3td-century commentary ofYin Chhang
Sheng says that when mercury-lead amalgam is made the' yellow sprouts' appear, and that when these 
are added to more mercury the cyclically-transformed elixir spontaneously develops. This is beClluse 
the species are right. But trying to make gold from aqueous solutiqns of various minerals and drugs will 
effect nothing, for the categories are not congruent. Labour and skill will be vain, and success will not 
follow. Here elso the translation of Wu & Davis (!), p. Z59, mislles the point. 

e This is probably the leguminous Pterocarpus indicus (=jlaoos), on which see R+oS. CCxo;lS and 
Schafer (8). Huang po!> may have been a synonym anciently, but po is properly the name of another 
plant; cfBm 315. 

I :j:t~~z. 
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gird,les can be made. Cooking leather and skins gives glue; mould-leaven (chhii I ), malt and 
yeast (nieh z. 3) transform mash into wine.a If the categories are the same (thung lei4) it is easy 
to perform the work, but with discrepant species (Jei chungS) difficulties will defeat the 
greatest skill. On this depend all the marvels of men's craft. 

These words were written, we suppose, in the neighbourhood of + 140. Within a 
few centuries thereafter, in the Tshan Thung Chhi Wu Hsiang Lei Pi Yao, we find 
a much more mature application of category theory. A large number of the common 
reagents are classified in categories with reference to their use in elixir processes. 
At one place the writer says:b 

Now the Tshan Thung (Chhi), by means of the Five Elements, the inner and outer (aspects), 
and the six acoustic pitches (Iiu lii6 ), allows one to determine the proper quantities and to 
know (which substances are ~) the same category (thung lei7). 

[Comm.] Now (in the making of) the Great Elixir, success will never be attained if the 
Yin and Yang principle and the Five-Element theory are not followed to classify sub
stances into categories (kho ting thung leiS). 

Now according to the Five-Element theory just explained, (one can determine) the sub-
stances which are of the same category as 'Red Marrow' (chhih suiQ). 

[Comm.] The Red Marrow of Thai Yang is Thai Yang quicksilver; it is mercury 
extracted from cinnabar. Another name for it is Thai Yang hung.IO Thai-yang is a 
synonym of cinnabar.c 

The Greater, or mature, Yang, realgar, because of its male essence, contains and receives 
it; the Greater, or mature, Yin, orpiment, as a coagulated liquid (ning chin ll ) is categorically 
similar to it.d This is the great Tao of the Cyclically Transformed Elixir. 

[Comm.] Male Essence is realgar, Yin Liquid is orpiment. Ta Huan Tan (Great 
Cyclically Transformed Elixir) is another way of saying it. 

Furthermore, realgar is of the same category as sal ammoniac (nao sha12). 

[Comm.] When realgar and sal ammoniac are heated together in the same pan a blood
coloured liquid will be formed after a short while. Heating must then be continued for 
a day and a night in a closed vessel to effect the subduing. From this we know that 
the statement is true.e 

Without sal ammoniac, realgar will not develop the proper colour ... 

With the aid of Lu Thien-Chi's commentary Ho & Needham were able to recognise 
more or less confidently in the text mentions or descriptions of the following operations: 

(a) Interconversion of the metals and their sulphides (mercury and iron). 
(b) Amalgamation of mercury in a variety of different ways with gold, silver, copper, 

tin, iron, zinc and lead; in one case seemingly involving organic copper com
pounds, and frequently in the presence of the sulphides of arsenic. 

a Cf. pp. 132 fr. above .. 
b TT898, p. 2b, tr. auct. adjuv. Ho Ping-Yu & Needham (2), p. 180. 
C Shih Yao Erh Ya, ch. I, p. I b, gives Thai-yang as a synonym of mercury as well as of cinnabar. 
d In Five-Element theory the Greater, or mature, Yang, and the Greater, or mature, Yin, corre-

spond of course to Fire and Water respectively. 
e Perhaps the chloride acted to prevent oxidation of the fused arsenic disulphide. 
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(c) Formation of the acetates of mercury and silver. 
(d) Sublimation of the chlorides of mercury, and preparation of lead carbonate. 
(t) Formation of sulphides and sulphates of mercury by treatment with alum. 
(f) Treatment of arsenic disulphide with ammonium chloride. 
(g) Association of arsenic trisulphide with alkaloid-containing liliaceous corms. 

Thus some of the processes discussed were of a quasi-metallurgical nature reminiscent 
of the Western developments from the chemical technology of the Leiden papyri and 
the Hellenistic proto-chemists. But others were more characteristically Chinese. 

Thus the writer of the Wu Hsiang Lei Pi Yao clearly believed that for two things to 
react there must be something similar about them. But this seems at first sight to 
conflict with the expectation that if all things in the universe belonged either to the 
Yin or the Yang, reactions might more naturally occur between things of opposite 
sign in this sense. And that indeed was the ground on which the late Tenney L. Davis 
based his favourite theory (by no means necessarily erroneol.ls)a of an identity of 
principle in the foundations of Chinese and Western alchemy.b 

Davis and his collaborators had no difficulty in finding occidental comparisons for 
the mating of contraries in the Great Work, the marriage of Sol and Luna, of sophic 
sulphur and sophic mercury, under a hundred synonyms; nor did they lack Western 
texts which emphasised the maleness and femaleness of the fundamental essences in a 
strangely Chinese manner. c Though few would now subscribe to Davis' belief that 
the sulphur-mercury theory occurs already in the Hellenistic proto--chemists ( + 1st to 
+ 4th centuries), it is certainly flourishing in the Jabirian corpus ( + 9th and + Iothcent
uries), perhaps derived (as some think) from the two mineral exhalations of Aristotle,d 
perhaps rather from the antitheses of China. e Then it continues to flourish in the 
Geberian books (late + 13th and + 14th centuries) and so comes down to Paracelsian 
times. On the other hand statements of sexual type undoubtedly occur in the Greek 
writings. In Zosimus we find the fundamental aphorism twice-' Above what is 
heavenly, below what is earthly; by the male and the female the work is accomplished, 'f 
and again 'Mary said: "Join the male and the female and you will find what you are 
seeking'''.g These quotations were made early in the + 4th century and the latter is 
ascribed to the + 1st. Then there is another epigram attributed by Olympiodorus 
(c. +420) to Mary (+ 1st century): If you do not make corporeal substances incor* 

a Cf. pp. 454ff. below. 491. and pt. 2 above, pp. 6-7. 
b See especially Davis & Chhen Kuo-Fu (2), and the discussions in Davis (2, 3, 4. 5). Davis (6) has 

been untraceable by us. 
e Davis brought under contribution, e.g. Basil Valentine, the Speculum Alc:hemiae, Le T exte d' Alchy

mie, and Norton's Catholicon. 
d Cf. Vol. 3, pp. 636ff. 
" We leave on one side for the present the fascinating question of Chinese influence On the Shi'ite 

and Isma'ilite writers of the Jlibirian books. It would have taken at least two forms, the emphuis on 
immortality and longevity elixirs as opposed to chrysopoiesis as such, and a powerful reinforcement of 
chemical dualism. See further, pp. 4S7ff. 

f Berthelot & Ruelle (I), vol. 3, p. 147. This aphorism also occurs as a kind of caption below a picture 
of alchemical apparatus in the + lIth-century Paris MS. 2327, f. SIV; see vol. It pp. X61,163. Corp. 
Alchem. Or .• Ill, x, end. 

S Berthelot & Ruelle (I), vel. 3. p. 196. Berthelot considered this text as due to a Pseudo-Zosimus of 
the +7th century but Sherwood Taylor (2) accepted it as genuine. Corp. Alchem. Gr., nr, xxix, 13. 
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poreal and vice versa, and if you do not turn two bodies into a single one, none of the 
results you hope for will be produced.'& 

But whatever may be the case with the Western alchemists this was always only half 
the story for the thought of the Chinese. Besides something like the marriage of 
contraries there was the firm conviction that similia cum similibus ogunt. These two 
principles were combined in the thought that substances of opposite sign will react 
only if they belong to the same category (iei l ). This is most clearly explained in the 
Wu Chen Phienz (Poetical Treatise on the ... Primary Vitalities), written in + 1075 by 
Chang Po-Tuan3 (+983 to + 1082), patriarch of the Southern School of Sung 
Taoism and one of the most authoritative exponents of internal alchemy.b It was from 
this work that Davis drew particular support for his theory, though the book is con
cerned not with laboratory operations at all but with physiological and sexual 
disciplines. c As Chang Po-Tuan put it, 'Yin and Yang ( things), if they are of the same 
category, respond and interact with each other.'d On this Chhen Chih-Hsii4 (Shang 
Yang Tzu5), two and a half centuries later,e commented: 

What is meant by 'categories' is the partnership of Heaven and Earth, the complementarity 
of the moon and sun, and the mutuality of female and male; hence it follows that mercury 
must require lead as its category partner. 

Later on Chang Po-Tuan says in homely analogy:f 

For repairing something made of bamboo, bamboo must be used. If you want a hen to 
hatch chickens, they must come from eggs. No matter what you are doing, if it is not based 
upon the classification of things by category (fei /ei6) it is a complete waste of energy. 

And the commentators elaborate the point at length. Thus the Chinese alchemists had 
in their minds a kind of table divided one way into Yin and Yang signs and the other 
way into a series of categories.g 

It only remains to construct such a chemical table according to the explicit state
ments of the Wu Hsiang Lei Pi Yao. No less than fifteen of these thung iei categories 
are given in the main text, and five further statements can be collected from other 
parts of the work.h All are shown in Table 120. When the sign of a substance is not 

a Berthelot & Ruelle (I), vol. 3, p. 101; Corp. Alchem. Gr. n, iv, 40. Elsewhere, p. 124 (Ill, iv), the 
first part of the aphorism is attributed to Hermes, who is placed in the + 2nd century by Sherwood 
Taylor (2). Cf. Festugiere (I), p. 242; and further, below, pp. 360ff. 

b See Vol. 5, pt. 3, pp. 200 ff. C See pt. 5 below. 
d Ch. 8; cf. Davis & Chao YUn-Tshung (7), p. 104. We may remember, moreover, the pregnant 

statement of the + I nh- or very early + 12th-century commentator of our own text, the Wu Hsiang Lei 
Pi Yao, given on p. 317 above. e See pt. 3, pp. 206ff. 

f Ch. 25. Cf. Davis & Chao YUn-Tshung (7), p. 106. 
i An elaborate + 14th-century table of this kind, constructed with the concepts of physiological 

alchemy by Chhen Chih-Hsu, is given in Ho & Needham (2). We shall reproduce it and discuss it in 
pt. 5. 

h It will be remembered that the Chin Shih Wu Hsiang Leilists twenty categories (p. 310 above). The 
entries and definitions are not by any means all the same, but the near coincidence of the total number 
may not be entirely fortuitous. 
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clear from the text itself, it may follow from the substance with which it is paired, 
or it may be obtainable from other texts. We wish to remark only on two especiaUy 
interesting entries, nos. 8 and h, which indicate clearly there was a graduation of 
Yang-ness and that while mercury might be female to sulphur it would act as male to 
silver. Hence further vistas of complication open up, and we may expect to find in 
course of time due explorations of them in other medieval Chinese texts. Mter aU, 
this would have been only a natural development from an idea of great antiquity, 
embodied to this day in the well-known Yin-Yang symbol, familiar everywhere, with 
a Yin heart to the Yang and a Yang heart to the Yin (cf. p. 379). It would have been 
related to a doctrine of the inseparability of the Yin and the Yang, the idea that there 
could hardly be anything in the phenomenal world so Yang as not to have some Yin 
within it and vice versa. a Bodies thus ascended to a quasi-quantitative plane, at least 
in theory, taking their places on a hierarchical scale in accordance with their Yin-Yang 
mistio or krasis (KpaoV;), so that a given substance might act as Yin in one relation and 
Yang in a second, forming a succession intuitively analogous to the electrochemical 
series of the elements, the order in which they displace one another from their 
salts.b 

Table 120. Chemical categories from the • Wu Hsiang Lei Pi Yao' 

I I I I I Lei Yang Yin , Neutral 

1 

I 

I-- I 
1 cinnabar mercury j 
2 realgar orpiment 
3 realgar sal ammoniac I 

I 
! 

4 honey and fritillary cormse orpiment I 
5 arsenious acid clay , 

I 

6 sulphur magnetite 

I 
I 

I 
7 sulphur mercury I 
8 mercury orpiment i 
9 cinnabar vinegar I 

10 lead mulberry ashes i 

II litharge tin five coloured clays I 
12 cinnabar bronze coins I 

I 

13 Persian brass fragmentsd mercury ! 
I 14 copper carbonate mutton fat I 

15 blue copper carbonate red haematite 

I-a- lead calomel I 
I 

b silver I mercury 
I c red salt alum I 

d copper carbonate silver 

I e red salt calomel I 
a CL on this Vol. 2, p. 276 and Fig. 41 ; and Davis (5), p. 85. 
b Strangely reminiscent, too, of the series of intersexes found in many invertebrates, especially 

molluscs, and some micro-organisms. 
C Pei mu,' almost certainly Fritillaria Roylei (R678). This plant contains a number of active alkaloids 

and is still used in Chinese medicine; cf. Chang Chhang-Shao (1), pp. 78ff.; Lu Khuei-Shl!ng (1), 
pp. 9Sff. d Cf. pt. 2, p. 202, pt. 3, p. 136 above. 

I Jl.;Jl: 
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The question may now be asked, is there any representative in modern chemical 
theory of the doctrine that 'things of similar category go together'? Transmuted into 
terms of the deeper insights of today the doctrine in some sense still persists, for 
valencies in chemical combination have to be equivalent. A trivalent atom for instance 
will not combine wholly with a univalent one, and in so far as atoms can be octavalent 
there are eight categories to consider. Combining atoms also have to be similar in that 
they are both in a position to share an electron; some elements such as the inert gases, 
with their fully filled shells, are unable to co-operate in this way. The doctrine of 
'similar categories' seems to have joined its opposite in the higher synthesis of 
modern chemistry, for while many examples of ionic bonds, some very strong, exist, 
there are also many examples of covalent bonds between atoms of the same kind. 

At the beginning of the eighteenth century modern chemistry set out, as Metzger 
has so well shown, from the proposition that like attracts like.a This was one of the 
great watchwords of Stahlb and his disciples such as Juncker,c who preferred it to the 
Cartesian 'mechanical' system of a union of opposites. They applied their notion of 
affinity to the assumed indwelling 'earthy', 'aqueous', 'mercurial', or 'sulphurous' 
(phlogistic) principles rather than to the chemical substances themselves.d Newtonian 
gravitational attraction was then brought in to explain these affinities, and the rest of 
the century was oc.cupied with the establishment and then the destructive criticism of 
the doctrine.e It thus ended with a dominance of the opposite point of view, repre
sented, for example, in the De Attractionibus Electivis of Torbern Bergman ( + 177S);f 
not only the idea of which, but the very name, was translated back to the human sphere 
in the title of Goethe's famous novel Wahlverwandtschaften, the' Elective Affinities'.g 

In the nineteenth century it was only with the greatest difficulty that the prejudice 
against envisaging combinations of identical atoms was overcome. The tradition of 
Davy and Berzelius was that only atoms with opposite electrical charges could form 
compounds together. Thus Canizzaro had great labour in convincing chemists of the 
truth of Avogadro's law because it involved double molecules such as O2, N 2, etc., 
i.e. combinations of like with like.h 

But of course there is something artificial in stretching the vague conceptions of 
antiquity on the Procrustean bed of modern scientific theory, and it is best not to push 
such comparisons too far. Moreover, as we have already said, the doctrine of (similar 
categories' was built up on fancied resemblances and imaginative classification, not 
on critical observation and experiment. Yet in its two-dimensional or 'matrix' 
character it did find room for both theses of the perennial contradiction-that only 
opposites unite, and that similar things alone react together. 

a (I), esp. pp. 139fT. 
b Cf. Partington (7), vol. 2, p. 665 (+ 1660 to + 173+). The most relevant passages are in his Specimen 

Beccherianum (+ 1738 ed.), p. 13, and Traite des Sels (+ 1783 ed.), p. 304. 
c Partington, op. cit., p. 688 (+ 1679 to + 1759). 
d In Stahl, mercury forms amalgams because metals contain 'mercury', metals dissolve in nitric 

acid because both contain phlogiston; acids unite with bases because both are' salts', etc. 
• Cf. Metzger (I), p. 52.; Dobbs (4), pp. 209 fT. 
t Cf. Carlid & Nordstrom (I), containing the biography by OIsson. 
g Cf. Walden (3), pp. 56, XIS; and the special study of Adler (I). 
h The history of the modern concept of chemical composition and combination has been written in 
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Looked at in another way, the old Chinese theory of categories is a hitherto un
recorded chapter in the prehistory of the conception of chemical affi..nity, According to 
Partington (3) the word affinitas was first employed with chemical meaning by the 
great Dominican scholar-naturalist Albertus Magnus ( + 1206 to + 1280), a contem
porary of Pheng Ssu I and Meng Hsii,2 the writers of the famous book on the 'Golden 
Flower Elixir ',a It is evident from reading over the list of' similar category' substances 
given by the Tshan Thung Chhi Wu Hsiang Lei Pi Yao that although the writer had no 
way of distinguishing between chemical reaction and physical change or mixture, he 
did put together pairs or groups of substances which he observed to react in one way 
or another. Was he not thus the ancestor of E. F. Geoffroy, whose first affinity table 
of + 1718 served as the model for so many others, b preparing the way for the synthesis 
of Lavoisier? Men such as Guy ton de Morveau (from + 1772 onwards)C were still 
struggling with essentially the same problems as the writer of our text. 

Again, the old Chinese theory of categories seems to take its place in the linear 
ancestry of the idea that things can be arranged in chemical classes the members of 
which are susceptible of chemically similar processes. These words are Sherlock's, 
in his acute study (I) of the contribution of the Archidoxis of Paracelsus ( + 1526), 
a book which described the preparation of a series of coloured chlorides and nitrates of 
the metals. Here the great advance was the first conception of a generalised method 
for making a number of analogous preparations. 

The idea that things which belonged to the same class, or to the same phase of a 
cyclic process, resonated with, or energised, each other, though so characteristic of 
Chinese thought, was not without parallels in ancient Greece.d Cornford (2) has 
detected these in what he calls the maxims of popular belief accepted by the philo
sophers from' common sense' without scrutiny. Take Aristotle's three kinds of change. 
Movement in space was explained by asserting that like attracts like; growth, by 
asserting that like nourishes like; and change of quality, by asserting that like affects 
like. To quote from Aristotle, 'Democritus held that agent and patient must be the 
same or alike; for if different things act upon one another, it is only accidentally by 
virtue of some identical property.'e But there was also an opposite set of maxims that 
like things repelled one another-' Everything desires, not its like, but its contrary' 
to quote from Plato'! All this has an evident relationship with the ideas of the pre
Socratics about 'love' and 'hatred' in natural phenomena, and it would be ea$Y to 
see the origin of it in social practices, exogamy or endogamy, sympathetic magic, and 
so on.g Among the Chinese philosophers of the Warring States period closely similar 
a classical monograph by Ida Freund (I). Benfey (2) has reprinted a selection of the most important 
papers on the subject. 

a See Ho & Needham (3), and here, pp. 35, 44, 275, 285. 
b Cf. Duncan (1,2,3). For Bergman's Tables of Affinity see Freund (I), pp. 1I4ff. 
c Cr. Smeaton (1). 
d That 'like things have an affinity for one another' is in Hippocrates, De Morbis, IV, 7.Cf. p, 360. 
e De Gen. et CQ1'TUpt. 323h 10. His own views were complex, subtle and difficult, cf. the study by 

Stephanides (2). 
f Lysis, 2ISC. But in Tim. 57C he puts just the opposite view, the Hippocratic, inconsistent as usual. 

g The interesting book of Lloyd (1) on polarity and analogy in Greek thought, now available, 
llppeared too late to be of help to us. 
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conceptions were current. a The point to be emphasised here is that while Greek 
thought moved away from these ancient ideas towards concepts of mechanical causa
tion foreshadowing the complete break of the Scientific Revolution, Chinese thought 
developed their organic aspect, visualising the universe as a hierarchy of parts and 
wholes suffused by a harmony of internal necessities.b In this development the 
Chinese alchemists participated according to their lights, though their contributions to 
chemical discovery and invention, certainly not less than those of other civilisations, 
remained until the end of a typically pre-Renaissance character. Yet after all, the 
dimensional analysis of current scientific conceptsC is showing how again and again 
in many different fields the two thought-patterns 'unlikes attract', and 'birds of a 
feather flock together', underlie the most recondite and sophisticated theories. Perhaps, 
as categories of thought itself, they always will. 

(i) COMPARATIVE MACROBIOTICS 

It seemed impossible to conclude this part of our work without some account of the 
general course of events throughout the Old World civilisations, for neither Chinese 
nor any other culture can usefully be thought of in total isolation. But do we yet know 
enough to demonstrate, or even to suggest, that the great intellectual adventure of 
proto-chemistry and alchemy, aurifiction, aurifaction and the elixir, was really one 
single movement, even with separate foci of origin, during the past three thousand 
years? Many scholars (even some among our own group of collaborators) would be 
inclined to say that it is too soon to attempt this, and that a good few decades must yet 
pass before sufficient understanding of the different traditions has been attained, and 
enough information is in. Nevertheless, I feel that there is already something to be 
said, chiefly by way of a comparative prospect of Chinese alchemy, Hellenistic proto
chemistry, and Arabic and Latin alchemy; and this is what the following pages contain. 

The subject has been on the agenda for quite a long time. Theophilus Spizel, in one 
of the earliest European sinological books, De Re Literaria Sinensium ( + 1660), noting 
the ubiquity of the search for material immortality in Chinese culture, and the harm 
done by dangerous elixir preparations, as also the widespread belief in argentifaction,d 
agreed with H. Conring's view of + 1648 (De Hermet. Med., ch. 26) that they had 
probably got all these ideas from the Saracens. e As we now know, the case was just the 
opposite. Bernard Varenius, too, in his description of Japan and Siam, published at 
Cambridge in + 1673, gave an account of the Taoists and their Pope of the Ciam 
(Chang) family, remarking how many of them worked and wrote on elixir alchemy.f 
Isaac Vossius, for his part, admired in + 1685 the chemical knowledge of the Chinese, 
which he said had been growing for two thousand years if not the four thousand six 
hundred which some claimed for it; and he knew that the activities of their numerous 

a Cf. Vol. 2, p. 39. 
b Anthropomorphically, a harmony of wills, the spontaneous co-operation of all individual beings 

and things. C Cf. Benfey (I). 
d Cf. Francis Bacon on this, Vol. 5, pt. 2, p. 33 above. e Pp. 259ff. 
f Pp. 26off., esp. p. 262. This was the Varenius whose Geographia Generalis had been edited and 

published by Isaac Newton in the previous year. 
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alchemists were directed not so much to the making of gold as to the pursuit of long 
life and immortality, even if the longevity of the most ancient men had been due to 
other causes, and the alchemists could never benefit themselves from what they so 
liberally promised to others.a Yet he joined with the new, or experimental, philoso
phers, in reproving the secrecy which the alchemists, both in East and West, main~ 
tained about their arcane mysteries.b 

A century later, de Pauw devoted a whole chapter of his Recherches Philosophiques ... 
( + 1774) to a discussion of the state of chemistry among the Egyptians and the Chinese. c 

De Pauw did not know the Alexandrian Corpus from Pizzimenti's edition (+ 1572, 
+ 1717) as he might have done, so he thought of Egypt purely in terms of the technical 
arts such as glass and gilding, denying at the same time to the Chinese anything more 
than empirical industries such as gunpowder and porcelain. He believed, on the other 
hand, that the idea, or 'folly', of the elixir of life had come to them from the' Tartars' 
their ancestors, by which he meant the Scythians and the Persians, whose haoma (soma) 
he knew of. As we have already seen (pt. 2, p. 121) there was a grain of truth, if only 
a grain, in this. Like J. C. WiegIeb, a few years later (+ 1777), whose Historisch
kritische Untersuchung der Alchemie was the book which more than any other gave the 
death-blow to the belief in aurifaction in Europe,d de. Pauw knew of the attribution 
of alchemy to Lao Tzu. e But none of them had any idea of the wealth of real Chinese 
alchemical experimenters and writers contemporary with the Graeco-Egyptian proto
chemists, and even prior to them. 

(1) CHINA AND 1HE HELLENISTIC WORLD 

(i) Parallelisms of dating 

It has not so far been generally appreciated by historians of chemistry that the 
succession of Greek-speaking proto-chemists in the Mediterranean region was closely 
paralleled by a line of proto-chemists, or, strictly speaking, alchemists (cf. pt. 2, p. 12) 

in China. This is the first point which needs to be examined. And the first problem 
which presents itself is that of the identity and date of the oldest writer of the Greek 

• De ATtibus et Scientiis Sinarum, in VariaTum Observationum Liber, ch. 14, p. 77. The passage runs : 
'Chemiam jam a bis milIe ann is apud Sems in usu fuisse constat. Quod si ipsos audiamus Chemicqs, 

illi jam a sexcentis supra quater mille annis ejus arcessunt antiquitatem; nee aliunde primorum hOlllinum 
longaevitatem quam hujus scientiae beneficio provenisse affirmant. Doctiores tamenMedici id genus 
hominum cum omnibus suis figmentis aecanis, in apertam non audentibus pfodire iucem, strenlJe 
contemnunt. Nusquam plures invenias Chemicos quam apud Seras, non divitias tantum, sed et im
mortalitatem quoque promittentes, eaque aliis liberaliter spondentes, quae sibi ipsis praestare nequ"unt.' 

b Recently Rossi (2), in an interesting paper on the 'equivalence of intellects', has emphasised.the 
importance of a democratic estimate of human capacities, and a cqnviction of the universal accessibility 
of truth, in the Scientific Revolution; as opposed to the aversion of the learned magi in all previous 
civilisations to revealing their knowledge to the promiscuum hominum genus. Hence the' plain, naked, 
natural way of speaking' exacted by the early Royal Society (cf. Lyons (1), p. 54). 

C In his vo!. 1, pp. 376fT. Cr. pt. 3, pp. 227ff. above. The work was intended partly to expl04e the 
earlier thesis that 'the Chinese were a colony of the Ancient Egyptians' (de Guignes, + 1760, J. T. 
Needham, + 1761; cf. Vo!. I, p. 38). Partly also it was anti-Jesuit propaganda, 

d Cf. Ferguson (1), vo1. 2, p. 546. 
e Wiegleb (1), pp. 184, 2Jl-U, de Pauw (I), vo1. I, p. 431. 
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pro,to-chemical Corpus, Pseudo-Democritus;a a question which we have touched upon 
already at two places in the preceding sub-sections. b 

There is no doubt that the man who stands at the head of the tradition which in due 
course gave rise to Hellenistic proto-chemistry is Bolus of Mendes, a city in the Nile 
delta. Almost certainly he called himself Bolus the Democritean, c a circumstance which 
helped to confuse him with the later proto-chemical writer. Although not one of his 
books has survived, he was a prolific author, d producing works on agronomy (Georgica, 
YEwPY'Ka), medicine (Techne Iatrike, 'r€XV'T] laTp'K~), prodigies (Thaumasia, Oavl-'aO',a), 
entertaining magic (Paignia, 7Taty",a), military science (Tactica, TaKT'Ka), morality 
(Hypomnemata Ethica, V7TOl-'vrJl-'aTa ~O'Ka), and even a book on the history of the Jews. 
More important for us were his treatises on sympathies and antipathies (Physica Dyna
mera, q,VO"KQ.()VvaI-'Epa, or Peri Sympathei6n kai Antipathei6n, 7TEP1. O'VI-'7TaOE'w" Ka1. aVTma
OE'WV) and on artificial sympathetic remedies (Cheirokmita Dynamera, XE'poKI-'TJTa 
8VVaI-'Epa); these we have already compared with the Huai Nan Wan Pi Shu l in China 
(pp. 3 I I ff.). Still more important is it that Bolus wrote something on dyeing and tinting 
(Baphica, f3aq,'Ka), that subject so vital for the first proto-chemists. It may even have been 
in four books, like those biblous tessaras baphicas (f3tf3Aov~ Tf.O'O'apa~ f3aq,'Ka~) which 
Synesius in the ++th century ascribed to Ps.-Democritus,e dealing respectively with 
gold and silver colourings, the tingeing of 'gems' and glasses, and textile dyeing, 
especially purple. Thus some trace of incipient proto-chemistry can certainly be 
ascribed to Bolus of Mendes-exactly how much we may well never know. 

In the - 1st century Bolus was regarded as an authority of equal rank to Aristotle 
and Theophrastus. He must be of the - 2nd century, and probably of the first half of 
it, for his agronomic fragments have reached us through Cassius Dionysius ( - 88), the 
botanical ones through Krateuas (c. - 100), the zoological ones through Juba of 
Mauritania (c. - 50 to + 50), and the philosophical ones through Poseidonius of 
Apamea (- 135 to c. - 51).f From the + 1st century a great number of writers 
mention and quote him. This being established, could he have been the same person 
as the Ps.-Democritus who heads the series of writers in the Corpus? The question 
has been a controversial one, and we must be content with referring to a few of the 
arguments on either side which have been brought forward.g Those who plead for 

a Oldest because he quotes no one (except Ostanes and Pammenes) and is quoted by everyone. He is 
always called pseudonymous because no question arises of identifying him with the pre-Socratic 
philosopher of the early -4th century. 

b Pt. 2, p. 17, pt. 3, p. 48. C Festugiere (I), p. 197. 
d The abundant literature on the subject is discussed by Festugiere (I), pp. 42ff., I87ff., I96ff. See 

also Partington (7), vo!. I, pt. I, pp. 2IIff. 
e Corp. Alchem. Gr., 11, iii, I. Ct. Bidez & Cumont (I;, VO!. 2, p. 3Il. 
f The best attempt to fix his date as near as possible is that of Wellmann (3), who studied the 

Georgica minutely and collected its fragments. No one quotes Bolus earlier than Skymnos of Chios 
(ft. - 185), and a recipe from the Paignia appears in a text ofthe physician Menander(ft. - 197 to - 159). 
The most probable conclusion is that Bolus of Mendes was a close contemporary of Aristophanes of 
Byzantium, a grammarian who was also interested in the sciences (d. - 180), and that both of them 
worked in Alexandria. 

g The state of the case has been well reviewed by Festugiere (I), pp. 220ff., 230ff., 237ff. Those in 
favour of identity have included Diels (I), pp. 127ff.; von Lippmann (I), p. 329. Those against: 

liiJfia&t!ri 
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the identity have to face the awkward fact that the name of Bolus never once appears 
in the writings of the Corpus; always the references are just to the name Democritus. 
Perhaps the true name of this first author of the group was lost because, like Bolus, he 
called himself 'the Democritean'. Next, from internal evidence his Corpus texts 
cannot be earlier than the + 1st century. For example there is mention of a gold-like 
brassy alloy called claudianon (K'\a.V(5,a.vov), and this must be a reference to the 
emperor Claudius (r. +41 to + 54).a So also the red dye from India called lac (latcha, 
Aa.KXa) is referred to,b and this could hardly be before the first decades of the Christian 
era. Ps.-Democritus also complains to his colleagues (symprophetai, avp:trpofrij'TC..') 
about the young operators (neQi, ViOL) not wanting to follow the scriptures, but 
presumably to experiment on their own, c and these earlier writings might indeed 
have been those of Bolus or his time. Some of the axioms or epigrams which we shall 
consider a little more fully below occur in Ps-Democritus texts, e.g. (One nature is 
charmed by another nature, one nature triumphs over another nature, one nature 
dominates over another nature' ;d and it has been argued that these crystallise exactly 
the doctrine of Bolus in his sympathies and antipathies of natural things,e but X the 
Democritean could have been his follower or reader, extending and applying his ideas 
to chemical phenomena. He certainly never mentions Bolus, ascribing his illumination 
rather to his master Ostanes the Mede. All in all, therefore, it seems best to place 
Ps.-Democritus firmly in or at the beginning of the + 1St century,! just conceivably 
towards the very end of the - I st, and to conclude that his Physica kat' Mystica (1vrJtlca 

Wellmann (2) and Bidez & Cumont (I), vo!. I, p. 198, who all placed Ps.-Democritus in the +~nd 
century; also W. KrolI (I) and Hammer-Jensen (2), whose + 5th-century date is much too late for him; 
Preisendanz (in Pauly-Wissowa. vo!. 18, pt. 2, col. 1629); Partington (7), vo!. I, pt. T, p. 214. and priv. 
comm. 1959. Festugiere, op. cit., gave most of the arguments (which we can only briefly summllrise 
here) but inclined to believe that the Ps.-Democritus texts were due to Bolus, at any rate in an earlier 
form. Berthelot (1), p. 99, (2), p. 201. also hesitated, but he always put Bolus too late, in the - 1St century. 

a Corp. 11, i, 7. 
b Corp. 11, i, 2. This is not absolutely decisive by itself, for as Filliozat (5) pointed out, pepper 

(albeit with a Persian form of the name) is mentioned in the Hippocratic Corpus ('On the Diseases of 
Women', Littre ed. vol. 8, p. 394). But it still has some weight. A fortiori the + 3ld-century chemical
technological papyri show evidence of Indian connections; these have been particularly studied by 
Hammer-Jensen (I). In considering the numerous recipes for false gems in the Stockholm papyrus, it 
should be remembered that Pliny says (Hist. Nat. XXXVII, 79) that the art began in India, though this 
may well have been a confusion with the real gems of Ceylon. He also says (XXXVII, 197) that there 
were manuals for making such coloured glasses, bearing the specific names of authors. The tabasio$ 
(To.l3t5.C1£OS) in the Stockholm papyrus is taken to be tabasheer, i.e. the silicic acid <;!oncretions in bamboos, 
which would certainly have come from India. The indigo recipes, the rice decoctions, and the use of 
several different kinds of milk, are all suspiciously Indian, as also the use of a basket in a steambath 
(like the ancient steamers so characteristic of China, cf. p. 27). All the material on pearls, Hammer
J ensen thought, is probably Indian, and PUny certainly believed that they were the first to make artificial 
or imitation pearls (ef. Vo!. 4, pt. 3, pp. 674ff.). Finally Flavius Vopiscus, writing about + 300, says that 
Aurelian, Probus and Diocletian all sent dyers to India to learn how to make the false purple, in three 
or four expeditions, but they could never get the secret. Since the three reigns covered the period + 270 
to + 305, he may well be worthy of belief. 

c Corp. 11, i, 14. 
d Corp. II, i, 3. Cf. p. 360 below. When the axiom is quoted again by Synesius in lI, iii, I, it is 

attributed directly to Ostanes, whose principles Ps.-Democritus adopted. 
e Festugiere (1), p. 231. 
f Leicester (I), p. 40, concurs, though placing Bolus of Mendes also in the + 1st century. which is 

impossible. 
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1<0., J.l.VcrrLI<a.) the fragments of which we still have in the Corpus, was a text quite 
different from anything written by Bolus of Mendes. 

This being once decided, and the ftoruit of Bolus at c. - 175 being accepted, the 
rest of the Corpus falls reasonably into place. a The period down to + 200 is filled by a 
number of names, none of which can be earlier than Ps.-Democritus but none much 
later-Comarius, Pseudo-Cleopatra,b Mary the Jewess, Pelagius, Pebechius, Petasius, 
Petosiris, c Pammenes, Panseris, etc. d To the following, + 3rd century, belong probably 
a number of fragments bearing the names of Hermes, Agathodaemon, e Iamblichusf 

and Isis; those of Africanus certainly, for he was a perfectly historical character who 
died in +232 (cf. pt. 2, p. 16). This was also the time, it will be remembered, of the 
chemical-technological aurifictive papyri (pt. 2, p. 20 above), the connections of which 
with the Corpus we have already discussed. With Zosimus of Panopolis (a city up the 
Nile to the south) we are again on firmer ground, for this great codifier was certainly 
writing between + 280 and + 320; a historical position strangely close, as we shall see 
in a moment, to the first great codifier of alchemy in China. The next century brings 
Synesius,g whose writings must have been completed before + 389 j while a hundred 
years later there follows the Neo-Platonic chemist Olympiodorus, whose work must 
date from the close neighbourhood of + 500. Late in the + 6th century there is the 
Philosophus Christianus, whose personal name has been lost, and then in the + 7th 
there was more intense activity. For it is to this time that another great proto-chemical 
writer is to be ascribed, Stephanus of Alexandria (ft. + 620, under the emperor 
Heraclius),h as well as the Philosophus Anonymus,i the chemical poets Heliodorus, 
Theophrastes and others,J and in all probability whoever it was that wrote the 
'Domestic Chemistry of Moses' (cf. p. 345).k By this time we are past + 700.1 Exactly 
a century later comes the historian Georgius Syncellus, an important witness, as we 
shall see (pp. 339, 341); then during and after the + 9th century the tradition is in full 

a Cf. Berthelot (I), pp. 98ff., 127ff. 
b Berthelot (I), pp. Ill, 173. In the view of Hammer-Jensen (2) the texts of tHese two are the 

earliest parts of the Corpus, but that has not been generally accepted. 
C Berthelot (I), p. 168. 
d 'Ostanes' (Berthelot (I), p. 163) would come in this group, but of him more later. 
e This name fluctuates between a god or spirit, a mythical or sacred animal, and a mortal human 

writer; cf. pp. 344-5, 375. 
t Not the same as the Neo-Platonic philosopher who lived under Constantine the Great ( + 306 to 

+337). 
g Probably not the same as the famous bishop of Ptolemais (Festugiere (I), p. 239; Berthelot (I), 

p. 188). h Berthelot (2), p. 287. 
i The apocryphal fragments attributed to John the Archpriest also belong probably to this time. 
j Possibly in fact a single writer; Festugiere (I), p. 239; Hammer-Jensen (2), pp. 30ff. 
k This by no means exhausts the list of names, some of which are curious (cf. Berthelot (I), pp. 121, 

125), but these must suffice. Moses reappears in Ben Jonson's Alchemist (+ 1610), where Mammon says 
(p. 373): Will you believe Antiquity? Records? 

I'll shew you a Book, where Moses, and his Sister, 
And Solomon have written of the Art; 
Aye, and a Treatise penn'd by Adam. Surly: How? 

Mamm.: 0' the Philosophers Stone, and in High Dutch. 

I This is the point at which, plus or minus half a century or so, the first collections of the Corpus 
writings were made. 
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decay, preserved only by commentators and quoters like Photlus or the great lexico
grapher Suidas (c. +98). There were one or two minor and muddle-headed writers 
to follow, such as Michael Psellus (c. + 10.50.) and Nicephoras Blemmydes, but by 
this time the Corpus had been collected into forms very like those which we still have, 
and in the + IIth century the oldest of our extant MSS were written ouV Such was 
the course of the linguistically Greek tradition of proto-chemistry. It has to be taken 
as representative of the Europe of those ages, for there was nothing corresponding to 
it in the Latin West until the period of the practical chemical-metallurgical manuals. 

Of these the oldest seems to have been the Composit£ones ad Ti.ngenda Musiva . .. 
(Preparations for Colouring Mosaics, etc.), b translated into Latin by ~me Lombard 
not earlier than + 750., indeed nearer + 780., from an Alexandrian Greek text of 
c. +600, the time of Stephanus of Alexandria. Then came the Mappae Clavicula 
(Little Key to Painting),C written in Latin in the early +9th century, perhaps about 
+ 820. A work attributed to one Heraclius may again have been Greek in its first 
recension; this was the De Coloribus et Artibus Romanorum (On the Colours. and 
Arts of the Romaioi, i.e. the Byzantines), the first Latin version of which dates from 
about + 1050, though its final form was not reached until the end of the + 12th 
century.d Fourth comes the very Latin De D£versis Artibus (On Various Techniques) 
by a monk whose name in religion was Theophilus Presbyter, almost certainly Roger 
of Helmarshausen;e this work is not as early as was once thought, but belongs to the 
close neighbourhood of + I 130.. It is important to notice how the tradition taken up 
by the practical Latin West direct from the Hellenistic world was the technological one 
of the papyri (which might involve aurifiction but was not concerned with aurifaction) 
-not at all the mystical one of the Corpus. This latter found its way only indirectly 
to the Latin West after the beginning of the great era of translations from the Arabic, 
and that took place, as it happened, just during the lifetime of Roger of Helmarshausen. 
Only thereafter did the concentration on the practical problems of gilding, dyeing, and 
working glass and metals, yield to the wilder, more exciting, dreams of actually 
succeeding in making gold from something else, and of preparing, in connection with it, 
an elixir medicine of at least extreme longevity.! Looking back on the Hellenistic 
proto-chemical tradition it is very striking that the collapse of pagan Mediterranean 
culture did not harm it at all. Even the destruction of the Library and Museum at 
Alexandria in + 389, the Serapeum, centre of science and learning in the ancient world, 
failed to do it much damage. Presumably this was because the concept of aurifaction 
presented vistas of utility to anybody who accepted it, whether pagan or Christian, 
while there could be no question about the usefulness of the practical chemical~ 

a They first saw print in the Latin translation of D. Pizzimenti (Padua and Cologne, 1572, 1573); cL 
Ferguson (1), vol. 1, p. 205 on the reprint of + 1717. This was doubtless how they became known to 
R. Bostocke, one of the first to attempt a history of medical chemistry, in his Difference betf£een the 
Auncient Physicke . . . and the Latter Physicke (London, 1585). On this see Debus (12, 19), Pagel (13). 
Bostocke's book was also one of the first to defend Paracelsian theories in England, so the Alexandrians 
came in handy. 

b Hedfors (1); Bumam (I); Johnson (2). c Phillips (1); Johnson (I). 
d Merrifield (1); Ilg (I). e I1g (I); Dodwell (r); Hawthome & Smith (I), 
f Cf. pt. 2, p. 30 above, and p. 493 below. 
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technological arts-and the fact that they continued on their way of slow development 
is shown by the first successful production of ' Greek fire' (low boiling-point petroleum 
fractions) by Callinicus at Byzantium in the middle of the +7th century, just after 
the time of Stephanus. a 

Having thus passed in review the European line of evolution of proto-chemistry we 
can set beside it what took place in China. b At the head of the list stands the natural 
philosopher Tsou Yen, 1 not because of any detailed alchemical writings which have 
come down to us, but because of the evidence that among the techniques possessed by 
his school was one for 'prolonging life by a method of repeated transmutation'. The 
chemical thaumaturgists of the - 2nd century certainly traced back their filiation to 
him and his disciples. Thus he challenges comparison with Bolus the Democritean, 
though the dates differ, for Tsou Yen undoubtedly lived within the period - 350 to 
- 270'c If, as is widely believed,d Bolus of Mendes and his symprophitai provided a 
chemical' theory', in the form of Aristotelian philosophy, for the empirical practices 
of the temple and palace artisanate of Egypt, Syria and Greece; so also Tsou Yen 
may be thought to have supplied a Taoist theory of Yin-Yang and the Five Elements 
for the growing Chinese conviction that material immortality was attainable, and for 
the empirical operations of the palace and temple artisans whose works were recorded 
in the Khao Kung Chiz chapter of the Chou Li.3 Only he was about a century and a 
half earlier than Bolus in his activity. The relevant parts of the 'Artificers' Record', 
which in a way correspond to the Hellenistic chemical-technological papyri, are also 
relatively much older than these, for instead of the + 3rd century they may be traced 
to the early Han period ( - 2nd), if not indeed to the State of Chhi in the late - 4th, 
when Tsou Yen was a young man.e From him the line runs straight to Li Shao-Chiin, 
Shao Ong, and Wei Po-Yang, but first we must pause for a moment in the first 
springtime of empire, the dynasty of the Chhin. 

The earnest, almost desperate, searches of the first emperor, Chhin Shih Huang Ti, 
for the herbs or substances of immortality, and the concoctions that could be made 
from them, is a matter of common knowledge. Since he was reigning (as universal 
monarch) from -221 to -209 he and his proto-alchemical advisers (if so we might 
call them) again preceded the time of Bolus. We need not here recall the names of all 

a This is discussed in Sect. 30; meanwhile Partington (5) is to be consulted. Greek fire was in China 
by +850 or so (cf. p. 158). 

b In the following paragraphs cross-references will be omitted, for the persons mentioned will be 
readily found at their appropriate places in the historical sub-section, or by means of the general index. 

c A more precise floruit might be taken as - 323 to - 298 (Dubs (5), pp. 75, 83). 
d See pt. 2, pp. 21, 26 above, evidence almost over-emphasised (with racialist undertones) in 

Festugiere (I), pp. 218-19, 222-3, 237-8. For him, Bolus added Greek thelJria (8£wpla) to 'oriental' 
praxis (1rpa.~I~). Matters, we think, were not so simple. 

e Another link with the - 4th century arises in connection with Mo Ti4 (ft. - 480 to - 380), the 
philosopher of universal love, pacifism and scientific logic. Berthelot remarks in one place, (I), p. 153, 
how strange it was to see a man like Democritus of Abdera, a naturalist philosopher, agnostic and free
thinker par excellence, transformed as Pseudo-Democritus into a magician and alchemist. But that 
happens everywhere-the San Kuo Clrih bibliography lists a Mo Tzu Tan Fa5 (Alchemical Preparations 
of Master Mo). And the Mo Tzu book got into the Tao Tsang. Probably belonging to the same period is 
the still extant list of minerals and alchemical substances in the Chi Ni Tzu6 book (cf. pt. 3, p. 14). 
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those in charge of the searches, but there were others in his time (i.e. the Chhin) who 
became known as elixir-makers,a such as Chiang Shu-Mao,l Liu Thai-Pin,2 Thang 
Kung-Fang3 and Li Pa-Pai.4 Almost nothing is known of what they did but tradition 
associated cinnabar and other minerals with their names. 

The time of Bolus of Mendes coincided with the first decades of the Han dynasty 
(from - 206 onwards), and here already we have firm evidence of aurifaction from the 
wording of the anti-coining edict, a point to which we shall return in a moment. 
During the first half of the - 2nd century elixir-makers abounded, e.g. Huang Hua,s 
Yin Heng,6 Liu J ung7 and Li Hsiu,8 some of whom were very chemical indeed judging 
from expressions such as yiin shuang tan9 (frosty sublimate elixir) which occur in con
nection with them. More irrefragable evidence historically is provided by the phYllo-tcian 
Shunyil 110 (-216 to - 147), whose case histories of - 167 and - 154 include firm 
proof of the excessive taking of metallic and mineral drugs and elixirs (pt. 3, pp. 46-7). 
Immediately after his death there occurred events which constitute nodal points in 
the development of Chinese alchemy. From the official history we know that the 
thaumaturgical alchemist Li Shao-Chiin,ll the first in any civilisation to associate 
artificial gold with immortality, was at the height of his influence in - 133; and when 
his ascendancy at the court of Han Wu Ti came to an end, he was quickly succeeded 
by Shao Ong. 1Z This man in turn fell from grace just about the time of the judicial 
suicide or disappearance of Liu An!3 (- 122), that Prince of Huai-nan who had 
gathered about him a company of scholars and adepts, the writers doubtless of the 
compendium of natural philosophy known as the Huai Nan Tzu 14 book.b The names 
of all eight of his Pa Kungts have in fact come down to us, eight' venerable experts' of 
a strongly alchemical flavour. c There are besides other alchemists, such as Wang 
Hsingl6 and Wang Than,17 who may have to be placed in the reign of Han Wu Ti.d 

The - I st century was also very important in Chinese alchemy and proto-chemistry. 
It saw the extraordinary government-supported programme of aurifaction in the 
imperial workshops ( - 61 to - 56) under the leadership of Liu Hsiang ;18 as also the 
first accounts of' projection' (i.e. the use of a small amount of a chemical substance to 
convert a large quantity of base metal into gold or silver)e-one in the story of Chheng 
Weil 9 and his wife, the other in traditions about Mao Ying.2.o This last, with his 
younger brothers Mao KuZI and Mao Chung,22 exerted an incalculable influence on 
Chinese alchemy by their posthumous patronage of the great school of Taoism 

• I.e. to later generations, for in most cases contemporary evidence about them has not been 
preserved. Another adept of the same name lived in +7 (pt. 2. pp. 125-6). 

b And also of the Huai Nan Wan Pi Shll just now referred to. As will be remembered from pp. 311 ff., 
there are close parallels between this and the' sympathies and antipathies' of Bolus of Mendes and his 
successors. 

c Cf. p.J68. We also have the name of Liu An's other chief chemist, Wang Chung-Kao.'J 
d Cf. TT293. ch. 9. pp. I I bff. 
e We shall return to this in the adjacent sub-section. 
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associated with the abbey on Mao Shan. a Among other elixir-makers were Su Lin I 
(d. -60) and Chou Chi-Thung,2 while at the end of the century, during the Hsin 
interregnum, Su L03 was prominent. These were the kind of men who corresponded 
in time with Anaxilaus of Larissa (ft. - 40 to - 28). b 

This brings us to the probable date of Pseudo-Democritus himself, the + 1st 
century, corresponding to the Later Han. Perhaps the Keng Hsin Ching4 (Book of the 
Realm of Keng and Hsin, i.e. the noble metals),C though we do not have any of it now, 
should be put side by side with the Physica kai Mystica, and we know only the philo
sophical name of its author, Chiu Yuan Tzu,s but it would coincide closely in date.d 

From this time onwards commence those genealogical tables so characteristic of 
Chinese alchemy, tracing the descent of chemical secrets from master to disciple as 
the decades wore on. Thus Wang Wei-Hsiian6 begat Han Chhung,7 and Han Chhung 
begat Liu Khuan8 ( + 121 to + 186); often, as in this case, the dates of several can be 
estimated if those of one member of the series are known. The earliest may sometimes 
be of doubtful historicity, as in the sequence which leads from Ma Ming-Sheng9 

(ft. c. + 100) to Yin Chhang-Sheng,IO the putative master, or first commentator, of 
Wei Po-Yang.ll With Wei we reach the oldest extant Chinese alchemical text, the 
Chau I Tshan Thung Chhi,12 datable at + 142, and already considered in detail by us; e 

this is entirely historical, and falls between the dates of Pseudo-Democritus and 
Zosimus. 

Henceforward the clear chronological lead of the Chinese developments fades out, 
and the two traditions are fully under way, with striking coincidences of date between 
the greater representatives. Thus it is curious that Ko Hung,13 author of the Pao Phu 
Tzu14 book ( + 283 to + 343), should have been so exact a contemporary of that other 
great systematiser, Zosimus of Panopolis. Similarly, Thao Hung-ChinglS ( + 456 to 
+ 536) closely parallels in time Olympiodorus; while Sun Ssu-Mol6 (+ 581 to +682)f 
was active just at the same time as Stephanus of Alexandria. After this the tradition 
continued uninterruptedly in China, declining much later than in the world of Greek 
culture, for while by + 1000 little or nothing was left of the latter, the former was still 
in animated life (and not at all uncreatively so, because of the iatro-chemists) until the 
middle of the Chhing dynasty, about + 1700. Admittedly also the Chinese tradition has 
preserved many more names of alchemists and records of their doings between the 
time of Ps.-Democritus and Stephanus than can be found in the West, and indeed 
the golden age of Chinese alchemy followed rather than preceded the time of 

a Cf. pp. 213ft'. b See Wellmann (2). 
C Cf. pt. 3, p. 43. For king as gold and hsin as silver see the tabulation in Tshan Thung Chhi, ch. 34, 

p.lIa. 
d Much can often be told about a movement from its opponents, so it is relevant to be reminded that 

much of the book of the great sceptic Wang Chhung,l7 the Lun Heng,'8 finished in +83, is directed 
against the belief in material immortality, hence implicitly against alchemy, which indeed from time to 
time is mentioned in it (cf. Vol. 2, pp. 368ff., 376). 

e Cf. pt. 3, pp. soft'., and pp. 248ff. above f On his life-span see Sivin (I). 
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Stephanus. Strange is it too, that while our oldest extant MS. of the HeUenistic proto
chemical writings dates from c. + 1000, definitive collections of the Tat) T&ang books 
were made in + 990 and + 10 19, their printing being actually accomplished in + I I 15. a 

There remains the matter of the anti-coining edicts directed against aurifiction. 
Here again Chinese culture seems to have had a considerable lead, since one naturally 
tends to contrast the Diocletian proclamation of + 292 (or + 296) b with the Han 
edict of - 144, so important, as we have seen,c for the problem of the origins of the 
aurifactive idea. But there were certainly earlier attempts in Europe to put down 
falsification, notably the Cornelian Law passed at Rome in - 8r, forbidding the 
making of deceitful alloys (ftngere), the addition of superficial layers (flare) and the 
tincturing or production of superficial coloured films (tingere).d A particular study 
devoted to the earliest laws against metallic counterfeiting would be very useful,e 
but for the time being we seem to have a definite Chinese date older than anything 
in the West. This only bears out the general conclusion arising from the foregoing 
paragraphs, namely that in aurifiction and aurifaction both, China seems to have had 
a couple of hundred years' advantage over the Mediterranean region. This brings us 
face to face at last with the fascinating problem of possible ideological contacts and 
transmissions between China and Europe. What exactly these ideas could have been 
we must leave for the next sub-section, but first it will help to set the scene by recalling 
certain undoubted historical facts. 

As will be remembered, the activities of the explorer Chang Chhien I in Greek 
Bactria and the neighbouring lands, with their effects, occurred broadly within the 
decades - 140 to - 110, and at the latter date approximately the first caravans of silk 
began their traffic over the Old Silk Road. f The other important Chinese traveller of 
those days was Kan Ying,Z who reached the Persian Gulf in +97,g but by that time 
there were many visits of Gandhliran, Parthian and Roman.Syrian envoys, often 
more or less traders, to China (-120, -30, +87, +101, +120, +134. +166 and 
+ 28.4-). The particularly well documented An-Tun3 embassyh to the Han court, 
bearing its ivories and tortoise-shell, took place in + 166. All these were possible 
channels of communication, and there certainly must have been a good many more 
the details of which have not come down to us. We even know the Chinese name of 
one of the leaders of these missions, Chhin Lun, 4 a Roman-Syrian merchant-envoy, 
who reached the Wu State (of the San Kuo period) in +226.1 When one considers 
how intense the traffic on the Old Silk Road was during the - 1st century and the 
first two centuries of our era, quite apart from the considerable use of the shipping 

• For the full account, see pt. 3. pp. II3 ff. 
h See further p. 340 below. C Pt. 3, pp. 2.6ff. above. To say nothing of the earlier edict of -175. 

d Corp. Jur. Civil., Digest, bk. 48, tit. 10, paras. I, 8. Cf. von Lippmann (I), p. 2.86. 
e There is already, for Rome, the interesting paper of Grierson (2). 
f Vol. I, pp. 173 ff. It is therefore strictly correct to say that Europe and its culture was discovered 

by China and not the reverse. Yet the Philistine view continues to dominate,. as in the following example 
(1971): 'The Europeans roamed the world, as the Greeks had done already, and discovered India, 
China and the rest of the world; the inhabitants of those parts stayed at home and contemplated their 
navels' (Hutten, d. g Vol. I, p. 196. Cf. Dubs (S), p. 81. h Marcus Aurelius Antorunus. 

i On this see Vo!. I, p. 198; and on the whole subject pp. 191ff., as also Hirth (I). pp. 3Sff. 
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lanes to and from Indo-China and South China round India and Malaya, it would 
almost be surprising if no ideas connected with the chemical art travelled along them. a 
Some of its products certainly did, for example the artificial gems so prominent in the 
Graeco-Egyptian papyri.b Very soon we must look into the question of ideological 
parallels, but first the intermediate realm of Iranian culture demands attention. 

It is a disturbing fact that Pseudo-Democritus lauds as his greatest teacher and 
master no Greek, no Egyptian either, but Ostanes the Mede. Ustana was a perfectly 
good Elamite name,c that is to say, characteristic of the south-western part of Persia 
sometimes called Susiana, region of the cities of Susa and Persepolis. Media was one 
of the greatest and oldest of the Persian provinces, roughly that part of northern 
Persia west of modern Teheran and south-east of Armenia and the Caucasus; Ecbatana 
(mod. Hamadhan) was its traditional capital. The original form of the name Ostanes 
was resumed in Arabic and later Persian, U!}tanis, and thus he appears in the quite 
undatable texts which have come down to us in Arabic as his.d Historical geography 
throws much light on this Bolus-Pseudo-Democritus-Ostanes link, for as any atlas 
of ancient history will explain, the empire of Alexander the Great at his death in - 323 
constituted a vast L-shaped area, the long arm being formed by Sogdia, Bactria, the 
Indus Valley, Parthia, Media, Armenia and Anatolia, while the shorter one comprised 
Palestine and the Nile Valley. Although this was soon divided between Seleucus, 
Antigonus and Ptolemy, the middle of the - 2nd century saw a great intensity of 
trade and much flow of ideas along these axes, connecting Alexandria and Rhodes in 
the west with Antioch, Seleucia (near Babylon), Rayy (near Teheran), Khiva, Merv, 
Balkh, and (after - 110) all points east. Ptolemaic Egypt became a Roman pro
tectorate after - 102, and part of the empire after - 45, but trade and travellers still 
continued as before.e In short, the exchange of ideas along an east-west line of 
communication has to be reckoned with as a very real probability from about - 300 
onwards, and if this is once visualised, men such as Li Shao-Chiin, Liu An and Liu 
Hsiang on the one hand may not have been so impenetrably sundered from people 
like Ps.-Democritus, Comarius and Pebechius on the other as has usually been 
supposed, even allowing for the obvious barriers of perhaps several intervening 
languages.! At any rate, it clears the decks for an objective examination of possible 
contacts. As for Ostanes, he was many things, certainly a legendary character but also 
probably one or more living men. For the best discussion of him you turn to Bidez & 
Cumont.g 

a At the time of elaboration of the Hermetic and Gnostic literature, wrote Filliozat (5), we should 
expect to find many traces of exchanges between the East and the West. On the lines of communication 
across Central Asia the papers of Herrmann (z, 3, 5, 6) are still authoritative. As early as 1917 Holgen (I), 
p. 471, drew attention to the importance of the Old Silk Road for ancient contacts of chemical thought, 
and later on Huang Tzu-Chhing (z) re-affirmed this. 

b The evidence is collected in Vol. I, p. zoo. 
c It was the name of an eminent artisan in the period - 509 to - 494, as Or I. Gershevitch has 

informed us, in discussions on this subject for which we render our best thanks. 
d See Berthelot & Houdas (I), pp. II6ft'., cf. Festugiere (I), p. 391. 
e On daily life in Hellenistic Egypt Cumont (4) should be read; he describes the arrival of Chinese 

silks, and the manufacture of ersatz gems for export (pp. 91, 96). f Cf. Vol. I, p. ISO. 

g (I) vol. I, pp. vift'., 167ft'. See also Festugiere (I), pp. 4zft'. and of course the encyclopaedia article 
of Preisendanz (I). 
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The 'magi' whom the Greeks knew were not the real Mazdaeans of Persia who 
after the Zoroastrian reform worshipped only the god of good (Ahura-Mazda) and not 
the god of evil (Ahriman), but magousaioi (p.ayovua'iot), priests of earlier Mazdaean 
colonies established in Achaemenid times ( - 6th cent. onwards) west of Iran from 
Mesopotamia to the Aegean, lasting down to the end of the - I stcenturyand continuing 
still the ancient Persian tribal system of worshipping both gods. a Hence all kinds of 
theurgy and apotropaic magic, divination and astral lore, hence too connections 
with earlier Chaldaean science and pseudo-science which were taken over, just the 
sort of manual-operations medium in which mystical aurifaction could be expected 
to arise. The language of this 'Mazdaean Diaspora', as it has been called, became 
gradually Aramaic, so that the (magi' of the Greeks could not read Avestan texts and 
probably had no Zend or Pehlevi sacred books, but they made up for this by acting 
as clearing-houses for the magical arts of all the peoples;b and if anyone deserved the 
name ofJang shih l during the last three centuries of the - 1st millennium it was they. 

Our Ostanes was one of them. The first of the name was supposed to have accom~ 
panied Xerxes (r. -485 to -465) to Abdera and taught Democritus when young;C 
this may be considered legendary. A second was said to have accompanied Alexander 
the Great in all his travels and conquests.d Someone of the name was referred to as the 
'Prince of Magi' by Pseudo-Damigeron (himself a mage), the writer of a verse 
lapidary c. - 200. Pliny himself never saw any books attributed to Ostanes, but Bolus 
certainly did,e on magic, divination, pharmaceutical natural history and 'sympathies 
and antipathies'.f Philon of Byblos reports a work in eight volumes, Oktateuchos 
(OK'TU'T€VXOS') , which must have been in existence by c. - 250 at the latest. All in all, 
there is no reason why Pseudo-Democritus, whatever his real name and cultural 
background was, could not have had a Persian teacher with the name (true or adopted) 
of Ostanes; and this conclusion opens gates throughout the length of Asia. Though we 
shall probably never know much more about him, his name does strikingly symbolise 
that continuity of east-west intercourse, and that general powerful Persian influence on 
Mediterranean culture from at least the - 4th century onwards and especially after 
the end of the - 2nd.g It certainly had some strange effects in the Graeeo-Egyptian 
milieu, for example, as Bidez & Cumont wrote: h 'Thus Democritus, the pure repre· 
sentative of Greek philosophy, became, by a characteristic fiction, at one and the 

a Cf. Benveniste (3). Some regarded infinite time (Zervan-Akarana) as the greatest god, whence the 
other two proceeded. 

b Apocrypha attributed to Zoroaster circulated in Greek after - :1.70, for example a book on natural 
phenomena entitled Peri Physoos ('IT'pl q,VI1EWS) , and there is evidence that this was used by Bolus of 
Mendes. See Bidez & Cumont (r), pp. I07ff., 111. It seems to have contained a lot of botany, evoked 
by the complex rules for liturgical rites and ceremonies. 

C Cf. Pliny, Hist. Nat. xxx, ii, 8, spelling Osthanes. Cf. Bidez & Cumont (I), vol. 2, p. 267. 
d Pliny, loco cit. 1 I. 

e Pliny, Hist. Nat., XXIV, cii, 160, calls him Magorum studiosissimus. Cf. Festugiere (1), p. 198, 
f Ostanes books of various kinds are often quoted by later writers such as Tatianus, Pamphih/.s of 

Alexandria, Dioscorides, Pseudo-Apuleius, etc. For the details see Bidez & Cumont (r), vol. z, pp. 293. 
299 ff. 

g The point has been well put by Ganzenmtiller (2), p. 32. 
h (I), vol. r, p. 204. 
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same time the prophet of Chaldaeo-Iranian wisdom and the true chief and inspirer of 
the priestly colleges of Egypt.' 

After all that has been said earlier in this volume we need hardly rehearse the parts 
played by Ostanes and Ps.-Democritus in the Corpus. The basic filiation of Ps.
Democritus centres round the vision in the temple (Ostanes, son of Ostanes, being 
one of the characters), when the spirit of the master is invoked a and a secret door in a 
column spontaneously opens, disclosing writings containing some of the basic proto
chemical aphorisms. b This scenario was the model for many later descriptions of the 
same kind; there is a Syriac version in a 'Letter of Pebechius to Osron'.c The 
apparatus of underground repositories of secret chemical data, with seven gates each 
one of a different metal etc., was much appreciated by the later Arabs, and a version 
in that language can be read in a 'Book of Ul?tanis' preserved in a Kitiib al-Fupll.d 
Hence the myths of the Tabula Smaragdina in later times, and the Tabula Chemica.e 

In the Arabic story there are three such stele inscriptions, one in Egyptian, one in 
Persian, and one in 'Indian', thus emphasising again, though at a relatively late date, 
the continuity of Old World culture. 

The only attributed writing of Ostanes in the Corpus is the 'Letter of Ostanes to 
Petasius' on the calcium polysulphides. f But in one of the Zosimus texts certain 
aphorisms or gnomic sayings are ascribed to him,g and in the 'Letter of Ps.-Demo
critus to Ps.-Leucippus' emphasis again is laid on Persian knowledge transmitted to 
the ancestral kings of Egypt, then confided to Phoenicians (or Mages).h As for 
Petasius, a work called 'Memoirs of Democritus' (Dlmocriteia Hypomnlmata, 
ti'YJILOKpl'rELa tmop.villJ,aTa) is attributed to him,! and in another place he is called King of 
Armenia,J a country after all eastern, and adjacent to Media. Lastly, we have already 
referred to that difference between Persian and Egyptian metallurgical techniques 
which appears to arise from the Corpus,k namely that the former specialised in 
surface films and layers while the latter worked mainly with unifonn substrate alloys, 
and we gave reasons for thinking that there was not much reality behind it.l After 
discussing this matter, Bidez & Cumont went on to say:m' Although the idea that 
alchemy was born in Egypt continues to spread everywhere and gain acceptance, in 
spite of the hesitations of specialists, what remains of our apocrypha [ps.-Democritus 
in particular] serves only to show that however current this opinion, born in the 
shadow of the pyramids, may be, it owes its prestige to nothing more than a prejudice.' 

a It is explained that the master had died by poison, either purposely or accidentally. Could we dare 
to understand this as the consumption of a dangerous elixir, in the Chinese style? That would indeed 
be an 'hypothese hardie mais attirante', counter-indicated only by the lack of macrobiotics in Alexandrian 
proto-chemistry. b Corp. Alchem. Gr., II, i, 3. 

e Tr. Berthelot & Duval (I), pp. 309ff. It will date any time between the +2nd and the +6th 
centuries. 

d Tr. Berthelot & Houdas (I), pp. II6ff., cf. Berthelot (2), p. 216. 
e Cf. pp. 373,401 below. 
f Corp. Alchem. Gr., IV, ii, cf. Bidez & Cumont (I), vo!. I, p. 208. 

g Corp. Ill, vi, 5. Cf. also lI, iii, I, 2. h Corp. !I, ii, I. I Corp. v, vii, 16. 
J In the alternative title of Corp. II, iv. 
k Corp. lI, ii, 1 and more explicitly in the' Letter of Synesius to Dioscorus', Corp. 11, iii, 2. 
I Pt. 2, pp. 253-4 above. m (I), vol I, p. 205. 
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At all events, we must be prepared to keep an open mind about possible exchanges of 
ideas in these early times between East and West. 

In order to give a little more life to this picture of cultural continuity, and perhaps 
to take off any impression that the borrowings were only westwards, we may look at 
a few instances of things that the Chinese heard about the West. First, it is a weU
known fact that Indian medical ideas began entering China towards the end of the 
Han or soon aftelwards, accompanying of course Buddhism, and in this flow there 
came some constituents from further West. In view of the obvious dominance of Five
Element theory in China, the existence of 'four primes' (ssu taI)a in some medical 
writings, including those of Thao Hung-Ching in the late + 5th century, struck 
a foreign note, as was observed already by Hsii Ta-Chhun2 in his history of medicine, 
I Hsueh Yuan Liu Lun,3 written in + 1757.b Among the translations of early Buddhist 
medical texts into Chinese, Sen (1) has studied and englished the Fo Shuo Po 1 Wane 
Ching,4 a sutrac which entered the Ta Tsang through the hands of Chih-Chhiensd 

and an Indian collaborator in + 230. This explains all the 404 diseases as caused by 
imbalances of the elements Earth, Water, Fire and Wind. Thus the Empedodean and 
Aristotelian elements had entered Chinese thought by the San Kuo period, and if they 
played thereafter only a very small role relative to the indigenous theories of natural 
philosophy it was at any rate a striking example of cultural contact. 

Still more interesting for our present theme is the information about Alexandrian 
aurifaction which was preserved in one of the commentaries on the Sh,'h Chi (-90). 
There, in the chapter on Western countries, e Ssuma Chhien tells us about An-Hsi 6 

(Parthia), saying, among other things, that the people use silver money with the face 
of the king stamped on it, this being changed when a new king succeeds to the 
throne. f West of the country lies Thiao-Chih7 (Mesopotamia), and north of it Yen
TshaiSg and Li-Hsien9•h The commentator,i taking the last at least of these places 
to be more or less the same as Ta-Chhin 10 (Roman Syria, Palestine and even Egypt),.! 
proceeds to quote the well-known passage in the Hou Ran Shu on the gold and silver 

• I.e. four primary or elementary constituents (ssu ta yuan roll), Skr. cat1.mri-mahiibhatani. Further 
details are given in Jen Ying-Chhiu (1), pp. 42ft'. 

b According to our colleague Nathan Sivin (priv. comm.). C Nr327, TW793. 
d It may not be irrelevant to note that his ethnikon shows him to have been of . Scythian '. i.e. lndo

European' Tocharian' stock, a descendant of the Yiieh-chih who overran Greek Bactria about - 130 and 
then went on to found the Saka kingdom in India. Cf. Vol. I, p. 173. 

e Ch. 123, p. Sb (p. 53), tr. Watson (1), vol. 2, p. 268. 
f He also says that they write horizontally on strips of leather (parchment?) for their books and 

records. 
g We would conjecture for this Chorasmia (Khwarizm), and its city of Khiva. 
h Watson takes this to be Hyrcania, i.e. the parts of Persia just south ofthe Caspian Sea, the modem 

province of Mazendaran with the Elburz mountains, just north of mod. Teheran. But Hirth (I) believed 
that Li-Hsien (with variant orthography, Li.Kan,u Li·Chien") was an older name for the whole of 
Ta-Chhin, perhaps derived from Rekem (= Petra), an entrepot on the trade routes (pp. 169ff:, 1801. The 
commentator must have thought so too, or he would not have attached so much material about Ta
Chhin to the passage. Cf. Vol. I, p. 174, where tht' equation with Alexandria is discussed. 

i Chang Shou-Chieh," writing in +737. j See Hirth (1), p. 180. 
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deposits, asbestos, coral and amber of that region, a but then goes on to cite some 
sentences from the Wu Shih Wai Kuo Chuanl (Records of Foreign Countries),b a lost 
book by the traveller and ambassador of Wu State, Khang Thai,l written about + 260. 
He again says that the people of those parts use gold and silver money, and have 
jewels of rock-crystal in five colours, c adding, however, that there are many clever 
craftsmen among them, who can transmute silver into gold.d It is quite an unexpected 
thing that such a rumour of Hellenistic aurifaction and aurifiction should have found 
its way into Chinese literature in the + 3rd century. 

One more example. In + 1347 Chu Te-Jun,3 a distinguished literary scholar 
interested in scientific subjects, was sitting talking with two friends not racially Chinese 
(as was so common under the Yuan dynasty), the officials Yo-Hu-Nan4 and San-Chu
Thai.s The former, Johanan, was probably a Christian Uighur,e the latter, Saljidai, 
a Mongolian. During their service in the imperial guard between + 1314 and + 1320 
they had had discourse with an embassy from the West, and they retailed to Chu an 
alchemical fable which they had heard from the members of this embassy. Their land, 
they said, had a lake of mercury (shui yin hai6), from which the metal was collected 
in the following way. Men and horses covered with gold leaf ride along its shores, 
whereupon a great wave of mercury arises and pursues them, but they successfully 
flee away and the metal falls into pools made ready beforehand, whence the local 
people collect it in due course. What is more, they heat it with certain aromatic herbs 
so that it all turns to silver. Such was the story which Chu later recorded in his Tshun 
Fu Chai Wen Chi7 two years later.! The implicit reference to Au-Hg amalgamation 
needs no emphasis, but the origin of the embassy is slightly puzzling. The country 
mentioned, Fo-Lin,8 sounds like a variant of the standard name for Byzantium,g but 
Fuchs (7), who has gone into the matter, brings evidence that the envoys came really 
from Moorish Granada, and that the mercury story emanated from the famous mines 
of Almaden located between Toledo and Cordoba.h 

This was only one of a series of fables with the same motif cropping up in many 
Old World languages. Another is found, whether concerned with tin or mercury is not 
quite clear, in the Syriac versions of Zosimus or Ps.-Zosimus, but in this case the 
glittering metal is induced to come out of its pool by a beautiful naked girl who walks 
past it, then runs quickly away, while young men attack it with hatchets and cut it up 

a In ch. 118, tr. Hirth (I), p. 41. 
b We have several times had occasion to refer to this, Vol. 3, pp. 511-12, 610, 658, Vol. 4, pt. 3. 

pp. 449-50, 472. For further details see Feng Chheng-Chtin (I), pp. 1 I If. 
C Interesting in connection with the false gems and coloured glasses of the papyri. 
d Jen min to chhiao nb/g hua yin wei chin.9 

e Possibly one of the family recorded in Yuan Shih, ch. 134 (tr. Saeki (2), pp. 489 If.). 
f Ch. 5, pp. I I h, I2n, tr. Fuchs (7). Through various intermediaries it got into PTKM, ch. 9, (p. 56) 

and appears twice in TSCC (Khun yl1 tien, ch. 22, hung pu hui khao, p. I a and Pien i tien, ch. 60, 
Ta-Chhinpu chi shih). Also in STTH, whence Wakan Sanzai Zue (de Mely (I), tr., p. 73, te~t, pp. 70-1) 
and the remarks on it in de Mely (6), p. 333. g Vol. I, p. 186. 

h That the embassy of + 1317 or thereabouts was from Muslim Spain is argued partly on the ground 
of the very long time they took on their journey. Also they brought with them Islamic prayer-carpets, 
woollen cloth, brocades, etc. 

22 NSC 
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I 

Fig. 1524. A representation of the 'gold-digging ants' of Asia, from the + 1481 Augsburg edition of 
Mandeville's 'Travels' (Pollard ed., p. 209). 

into bars. a A third, the most famous, is the story of the gold-digging ants (Fig. I524), 
launched originally by Herodotus with reference to some Central Asian region north 
of India.b The gold particles are in the sand which they dig up to form their burrows, 
then when they are sheltering down below from the noontide heat, men rush to the 
spot with camels, fill up bags that they have with them, and make their escape even 
though the ants, which can run extremely fast, pursue them. Since Herodotus' time 
(-#0) this has generated quite a literature.c Everybody talked about it-Strabo 
( - 25), ct Pliny ( + 75), e and of course Solinus ( + 3rd cent.);f and it is in the Corpus, 
mentioned by Olympiodorus (c. + 500).g Thus it comes through to Vincent of 
Beauvaish and Sir John Mandeville.i Tibetan and Mongol versions have been 
published (Laufer, 41) and those of living Ladakhi folklore (Francke, 1), but so far no 

a Berthelot & Duval (I), p. 245. The text would be of the + 4th to + 6th centuries. Amalgamation is 
involved again, for the mercury comes apparently from tin. The parallel was noticed long ago by de 
Mely (6), pp. 332ff., who added a note of a place-name in Syria, Bir al.Zeibaq, Quicksilver-Well. 

b 1II, 102-105. In Vol. I, p. 177, we mentioned Megasthenes' account, c. -300. 
e -Like the Golden Fleece of J ason and the Argonauts itself. This legend is supposedly of the - 13 th 

century (cf. J. R. Bacon, I) but an invention of the -7th may account for it (Vol. 4, pt. 3. p. 608). Strabo 
already (XI, ii, 19) explained the fleece reasonably enough as referring to the placer gold of Colchian 
streams caught in fur or blankets. Agricola (ch. 8, Hoover & Hoover ed., p. 330) agreed. By the time of 
Suidas (+ 1000) the fleece had become a parchment (vellum) book of ch~meia which tllught how gold 
could be made (Lel.·icon, vol. I, p. 5Z5). On both legends see Adams (I). pp. 483ft". For a Ohinese 
reference to the placer technique see PTKM, ch. 8, (p. 3), quoting Chhen Tshang.Chhi ( + 72S) on 
'bran' gold washed out on felt (tr. Schafer (13), p. 251). Cf. pp. 60,81. 

d xv, i, 57. e Hist. Not., XI, xxxvi, I U. 

t Cf. Vol. 3, pp. 505ft". g Corp. Alchem. Cr. Il, iv, 43. 
h Speculum Naturale, xx, ch. 134. 
i 'Travels', ch. 33 Pollard ed., p. 198. On the whole legend cf. also Druce (I); Marshal! (I), p. 14; 

Bevan (I), pp. 396, 404. 
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close Chinese equivalent has been found. In + 1799 von Veltheim suggested as the 
basis of the tale the miners of the Altai or the Gobi and the burrows of the Tartary 
fox; Schiern (I) a century later thought the miners were Tibetan. Boni (3) scented an 
allegory of the levigation process for separating alluvial gold. a The term 'ant-gold' 
(pipilika) occurs in the Mahabhiirata (c. + 1st century),b perhaps referring to the size 
of the alluvial grains, and some think that this was the origin of the story (Rickard, 3). 
Laufer, however, suggested a confusion between the name of a Mongolian clan, the 
ShiraighoJ, and the Mongol word for ant, shirghol. The last word has certainly not 
been said on the subject, but in the meantime it would hardly be possible to find a 
better example of the East-West cultural continuity in ancient times than these 
strange mining stories of the men pursued and the thing pursuing. 

(ii) The first occurrence of the term 'Chemistry' 

On this subject a great deal has been written during the last century or two, and any 
assured conclusion takes some digging out, but if one drives one's adit fair and true 
it is possible to reach the facts of the matter. The work is inescapable because of the 
delicate question of conceivable East Asian influence upon the Alexandrian proto
chemists. From the following pages it will emerge that the word' chemistry', in the 
form of 'chymeia', 'chemeia' or even 'chimeia' (XVILEta, X7'}ILEta, X£ILEta), with its 
enigmatic root, does not appear in the Mediterranean region before about + 300. Any
one impatient of Western classical detail would be well advised to proceed directly to 
the next item on the agenda, but those who are willing to follow the argument closely 
may find some very peculiar things on the way. 

The first outstanding fact is that the word is never found in the early parts of the 
Greek' alchemical' Corpus, e.g. in the writings ascribable to Pseudo-Democritus, nor 
does it ever appear in the papyri dealing with chemical technology (cf. pt. 2, pp. ISff. 
above, on aurifaction and aurifiction). Next there are certain early references which 
have been claimed but must be discarded. For example, Julius Africanus wrote a book 
of thaurnaturgical technology called KestoiC about + 230, and this was described as 
dealing with the' powers of chemical preparations' (chymeutikon periechousan dynameis, 
XVILEVT£/cWII 7TEpdxovCTav 8waILEtS').d But that was only what was said about it in later 
times, by George Syncellus in his Chronographia (c. +800),e and even if he got the 
phrase, as he seems to have done, from the Egyptian monk Panodorus, that will not 
take it earlier than about +40c-certainly not to the date of the original writer. 

a Because Herodotus says that the male camels tire and fall victims to the ants, while the female 
ones, determined to regain their foals, bear the Indians and the gold swiftly to safety. 

b 11, 1860. 
C The title was taken from the magic girdle of Aphrodite. The extant fragments are available in the 

edition of Thevenot (+ 1693). The book is important for its description of early military incendiary 
preparations (cf. Partington (5), pp. 7-8). The later chapters are additions made between about + 550 
and +800. 

d As Hoffmann (I), p. S2I, pointed out. This was an altogether remarkable study, as Hoffmann was 
working in the pre-Berthelot period, and went to the original MSS of the Corpus. Ruska much admired 
it, (I I), p. 325. 

e Goar ed., p. 359, Dindorf ed., vol. I, p. 676. 
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A similar, if grosser, instance occurs in the astrological handbook of Julius Firmicus 
Maternus, written by + 336, where the printed editions have scientiam chimiae. as the 
gift of those born under the influence of the moon in the house of Saturn. a But it is 
now known that the extensive passage containing these words was inserted whole by 
Johannes Angelus in + 1488, just in time for the first printings.b 

Possibly admissible, however, is the traditional account of the proscription of 
aurifictors in + 296 (or + 292) by the emperor Dioc1etian, a measure taken, supposedly, 
lest the Egyptians should raise funds in this way and start a rebellion against the 
Roman rule.c The classical citation of this occurs in the Lexicon of Suidas (c. + 976),d 
where we read that' the order was given to burn all the books written in olden times 
on the chemy (or chymy) of gold and silver (ta peri chemeias chrysou kai argyrou tois 
palaiois gegrammena bibl£a, 'Ta 7TEPl, X111uias xpvaov Kat apyvpov 'TO'S 7TaAa£OtS y€ypafLfLEva 

fN3Ata).' The sources for this, of course, go further back, though not as far as we should 
like, for a similar text appears in the 'Acts of St Procopius' (early + 8th cent.)e and 
earlier in the writings of John of Antioch (ft. + 6 I o),f who may possibly have copied 
from Panodorus, though this is uncertain. Nevertheless one may be inclined to accept 
the transmitted text of the edict as valid for the Diocletian date,g partly because of the 
parallel occurrence of words ancestral to 'chemistry' in fragments attributable to 
Zosimus (cf. pp. 327, 365) who was writing between +280 and +320. 

These lead us into very strange country. The essential passage occurs in one of the 
letters of Zosimus to his sister (or soror mystica) Theosebeia, a(ld runs as follows: 

The holy scriptures set forth in books record, 0 Woman, that there was a race of daemons 
which coupled with the daughters of men. Hermes also says this in his Physica,b an<~ nearly 
every exoteric and esoteric text reports the same. Now the ancient and divine writings say 
that certain angels fell in love with human women, came down (from heaven) and taught 
them all the operations and works of Nature, on account of which, we are told, [great offence 
was taken],' and they were excluded for ever from the celestial realms; because they had 
taught to mankind all things evil, and unprofitable for the soul. [From the commerce of 
these angels and these women, the writings also say. a race of giants was born.)S And the 
first account of all these arts and techniques was th,ttt of Chemi$ (X~f''I}s), which is why it is 
called the' Book of Chemes (or Chyma, XOf'a)', and why the art is. called Chemeia (xqfLfiio., 
or Chymeia, ,)(vJ.Lda). [This book is composed of 24 sections, each having its proper name or a 
designatory letter. They are explained by the voices of priests. One is called lmos, another 

a Astro,z. 1I1, 5, ix. 
b DieJs (I), pp. 121-2; cf. von Lippmann (I), p. 288. Berthelot (X), p. 74, Schorlernmer (1) and 

Hoffmann (1), p. 522 still accepted this reference as ancient, though the usual printing was 'alehemiae'. 
C As noted elsewhere, this date is to be compared with that of the Chinese edict against aurifiction, 

-144· 
d Vol. 3, p. 669. Suidas' definition is: 'Chl!meia is the fabrication of silver and gold' (chlmeia he tou 

argyrou kai chrysou kataskeui!, X1}IULa ~ TOV apyrlpov Kal xpvaov KaTaaK£tn1). 
e Acta Sanctorum (Bollandists), Julii, 11, 557 A. This uses the second form of the word in the text as 

given above. 
f In VaJesius (I), pp. 834-5, where silver precedes gold in the text, and the spelling is chbtlias. 
g Von Lippmann (I), pp. 288ff. accepted this. 
h Otherwise unidentifiable, and certainly more than semi-legendary. Festugiere, it is true, suggests 

that our present' Epistle of Isis to Horus' (Corp. I, xiii) was part of it. Cf. pp. 326-7. 
i Not in the Syriac version. j Also not in the Syriac. 
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Imuth,a another' Face', as we might translate it. One section is called' Key', another' Seal', 
a third 'Manual', a fourth 'Epoch' j each has its own name. One finds in this book the arts 
and techniques explained in thousands of words. Those who followed wrote as much by way 
of commentary, but nothing good. They not only spoilt the books of Chemeia, they made a 
mystery of them ... J.b 
Hence Zosimus' present book, addressed to Theosebeia. For it was a book, almost 
certainly entitled Cheirokmita (XEtpOKI-''TITa.) or • Manipulations', c though very little of 
this is left now, and nothing, needless to say, of the 'Book of Chemes' itself. The 
Greek version of the passage is preserved only in the Chronographia of George 
Syncellus (c. +800),d and the Syriac version only in MSS of much later date,e but 
there is no compelling reason for placing either of them later than the + 6th century,f 
and it is not unreasonable to believe that they come from the pen of Zosimus himself.g 

Can we trace the 'Book of Chemes' any further? The obvious background to 
Zosimus' account of the fall of the angels is the passage in the Book of Genesis (6,1-12) 
which relates how the sons of God saw that the daughters of men were fair and came 
down to woo them; thus the mighty men of old were born and much evil ensued, so 
that God repented him of his creation and sent the Flood tod estroy it, only Noah 
with his family escaping. We are here in the presence of a corpus of legend which 
filtered down from Jewish sources to Essenes, Gnostics and Christians suggesting to 
religious minds that all the sciences and techniques were really diabolical in nature, 
and perhaps especially chemistry, the sources indeed of all evil, this traceable not so 
much to the 'sin of Adam' as to the disobedience of the 'Promethean' angels.h And 
so we are led back to the apocryphal' Book of Enoch ' , one of the most interesting of the 
Jewish writings rejected from the canon, datable in its relevant parts at about - 165. 
and preserved for us only in a number of Ethiopic versions. What it says is this: 1 

VI. 1 And it came to pass when the children of men had multiplied that in those days 
were born unto them beautiful and comely daughters. 

2 And the angels, the children of heaven, saw and became enamoured of them, and 
said to one another: 'Come, let us choose wives from among the race of men, and 
beget us children.' 

a = Imhotep, say Berthelot & Duval (I), p. xxx. 
b The part in square brackets here is only in the Syriac version. 
C Cf. Sherwood Taylor (8). It is said to have had 28 sections, and the passage comes in sect. VIII on 

tin. Why twenty-eight? Surely, Filliozat (5) suggested, because of the 28 lunar mansions (Chinese hsiu, 
Indian nakshatra) along the equatorial band (cf. Vol. 3, pp. 242ff., 2S2ff.). Here would be another 
remarkable instance of idea-sharing among the ancient civilisations. 

d Goar ed., p. 13, Dindorf ed., vol. I, p. 24. A world history from Adam onwards. 
e Tr. Berthelot & Duval (I), p. 238. Cf. Berthelot (I), p. 9. Part of what we now have must certainly 

be considered Pseudo-Zosimus, for 'elixir' is mentioned on p. 258, but that does not invalidate the 
whole. 

f Von Lippmann (I), p. 294 agrees. 
g The passage was used in one of the first histories of chemistry, the De Ortu et Progressu Chemia~ 

by Olaf Borrichius, printed at Copenhagen in + 1668. 
h A Chinese parallel might be found in the story of the old man in Chuang Tzu who would not use a 

swape because he felt that all ingenuity leads to evil-doing (Vol. 2, p. 124). But this anti-technology 
complex was never dominant in China. Of course, the problem is still with us. Cf. pp. 125-6. 

I Tr. Charles (I), pp. 13ff., mod. auct. adjuv. Beer (I), in Kautzsch, vol. 2, pp. 238ff.; Migne (I). 
vol. I, pp. 39Sff. This text, written partly in Hebrew, mostly in Aramaic, but extant as a whole only in 
Ethiopic (Amharic), is known as I Enoch. The Slavonic version, which we shall mention presently, is 
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3 And Semjaza, who was their leader, said unto them: 'I fear that you will not in 
fact perform this deed, so that I alone shall have to pay the penalty of great sin.' 

4- But they answered him one and all, saying: 'We shall swear an oath, and bind 
ourselves by mutual imprecations not to abandon this pian but to carry it through: 

5 Then sware they all together, and bound themselves upon it. 
6 And they were in all zoo, who des~nded in the days of Jared on the summit of 

Mt. Hermon, and by this name it was named because they swore and bound 
themselves by mutual imprecations upon it. 

7 And these were the names of their leaders, Semjaza their commander, Atakiba, 
Aramael, Kokabael, Tamael, Araqael, Danael, Ezekael, Baraqael, Azazael, 
Armaros, Batarael, Ananael, Zaqael, Shamshael, SataraeI, Turael, Jomjael and 
Sarael. 

8 These were their decarchs. 
VII. I And all the others together with them took unto themselves wives, each chposing 

for himself one, and they began to go in unto them and unite themselves with them. 
and they taught them spells and enchantments, and the lore of plants (Ht. the 
cutting of roots),& and showed then the (healing properties of) herbs. 

VIII. I And Azazael taught men to fabricate swords and knives, shields and breastplates, 
making known to them the metals (of the earth) and the arts of working them. He 
also showed how bracelets and all kinds of ornaments could be made, teachillg the 
use of cosmetic black, and the painting of the eyes, and the knowledge of all 
precious stones and of all colouring tinctures. 

3 . Semjaza taught enchantments and the knowledge of plant drugs (lit. the cutting of 
roots),& Armaros taught exorcism and the breaking of spells, Baraqael and 
Kokabael taught astronomy and astrology, Ezeqael prognostication by the clouds, 
Araqael prognostication by the signs of the earth, Shamshael by the sun and 
Sarael by the moon.b 

z And there arose much godlessness, and fornication, and men were led astray, and 
became corrupt in all their dealings. 

VII. 2 And the women became pregnant, and bore great giants, whose stature was three 
thousand ells, 

3 And who consumed all the acquisitions of men. And when men could no longer 
sustain them, 

4 The giants turned against the men and women and devoured them. 
5 So men began to sin against the birds and beasts, the reptiles and the fishes, and 

to feed upon one another's flesh, and to drink the blood.c 

VIII. 4 And as men perished, they cried out, and their cry went up to heaven ... 
VII. 6 Then the earth laid accusation against the lawless ones. 

actually a quite different text, though parallel in many ways j it is called 2 Enoch. The latest parts of the 
former date from about - 65. In the translation we give here the order of the verses has b~nsOltnewhat 
rearranged so as to present a more continuous story. The Aramaic and. Hebrew fragments fro,m the 
Qumran scrolls (c. -200 to C. + 70) have been edited and translated by Milik (I). Cf. Eissfeldt (I), 
pp. 617ff., 622-3. 

a The 'root-cutters' (rhizotomoi, ';"o-roJ4C>') was the classical Greek term for the early herbalists and 
pharmaceutical proto-botanists. 

b In a later and different version (c. -75), reported in ch. LXIX, the fallen angels are regarded as 
a set of Shaitans, their names are given again, and we learn that Gadrael demonstrated Weapons and 
Kasdeja poisons, while Penemue instructed mankind in writing with ink on paper, 'which had nQt been 
intended by the Creator'. 

C For the Jews this was a particularly horrible thing. 
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The general result of all this was that Michael, Uriel, Raphael and Gabriel brought 
the case before the Most High, significantly saying (IX. 6) that Azazael 'hath taught 
all unrighteousness on earth and hath revealed the eternal secrets preserved in heaven, 
which men were striving to learn ... ' Orders were accordingly issued for the arrest and 
eternal imprisonment of Semjaza, Azazael and the others. Here is where the prophet 
Enoch comes in. He is sent to read the sentence to the fallen angels (or' Watchers', as 
the text now calls them), and is asked by them to intercede for them in heaven; this he 
does, but unsuccessfully, and once again has to declare the irrevocable condemnation. 
Part of the address to the angels says (XVI. 3): 'You were in heaven, but all the 
mysteries had not yet been revealed to you, only worthless ones you knew, and now 
these in d\e hardness of your hearts you have made known to the women; and through 
these mysteries women and men work much evil upon the earth. 'a 

The whole legend is of extraordinary interest, combining, as it does, a terrifying 
parable of the evils which the uncontrolled use of science and technology can bring 
upon mankind, with the age-old fear of sex and sexual relations unauthorised by 
religion, i.e. by the social organisation and knowledge of the period.b Are not the 
societies for social responsibility of scientists still in the field against the giants today? 
But for our present purpose the value of the' Book of Enoch' is a negative one, for the 
Hamlet of the piece is missing-Chymes or Chemes is not one of the angels, nor is 

I anything known in this apocryphal literature of him and his book Ol} their teachings; 
there is no trace of him therefore in the - 2nd and - I st centuries; we have to look 
later.c It can be said at once that outside the Greek 'alchemical' Corpus no mentions 

a The Slavonic 'Book of Enoch' (2 Enoch), preserved only in Russian and Srb (see VaiIlant (I); 
Morlil1 & Charles), is quite a different text from the Ethiopic, though in some places paral1eling it 
closely. It was original1y written mainly in Greek, a little in Hebrew, probably by Alexandrian Jews, 
- 30 to + So, certainly in Egypt. The account of the fall of the angels occurs in chs. VII and XVIII, 
but there is little emphasis on their teaching of the arts and sciences. 

b Some of the patristic embroideries, al1 in the neighbourhood of + 200, are interesting. Clement of 
Alexandria only has a passing mention (Stromata, v, i, Wilson tr., vol. 2, p. 226); but Tertullian has 
more, attacking astrology taught by the angels, al10wing metallurgy and pharmaceutical botany as 
useful, but emphasising the e"ils of gold, silver, gems, and all feminine adornments and cosmetics 
(Apologeticus, ch. 22, De [dolatria, IX, De Cultu Feminarum, I, ii, iii, n, x; Thelwall & Holmes tr., vol. I, 

pp. 97, 152, 305ff., 327). In Pseudo-Clement of Rome the angels actually transform themselves into 
gems, pearls, purple, gold, etc.,· as also beasts and reptiles, in order to tempt men and women-then 
resume human form to reproach them. Instead of this, however, they are themselves overcome with 
desire, and mate with the women, after which they leave with them the black arts of magic and metal
lurgy, astronomy, dyeing and plant knowledge, 'and whatever was impossible to be found out by the 
human mind'. The giants follow. Homilies, VIII, 12-18, Smith, Peterson & Donaldson tr., pp. 124ff. In 
connection with an argument which will develop a page or two below, it is of interest that this pseudepi
graphic work says the angels brought 'the working of gold and silver and all smelting and melting' 
(chrysou kai argyrou kai tlhl ho7lloilhl chysin, xpvuou Kal dpytipov Kal.,.wv op.otwv xucnv, VIII, 14). Further 
material on the Enoch legend will be found collected in Partington (7), vol. I, pt. I, pp. I73ff. 

C In his suggestive attempt to apply some of the methods of biblical text-criticism to the LU Hsing 
chapter of the Shu Ching, Fehl (I) has compared the rebellious angels in I Enoch with Chhih-Yu, 
Kung-Kung and others in Chinese myth (cf. Vol. 2, pp. lIS, II7, the 'legendary rebels'). Strangely 
enough there may well have been a Chinese translation of one version of the 'Book of Enoch', namely 
that which was incorporated as one of the seven canonical scriptures of the Manichaeans under the title 
'Book of the Giants' (Graphe tlhl Gigantlhl, YfXl4>T/.,.wv 'Y'yaV"Tcuv); cf. Henning (3, 4). These scriptures 
were enumerated in an account of the Manichaean religion: Mo-Ni Kuang Fo Chiao Fa [ Liieh' (Com
pendium of the Doctrines and Styles of the Teaching of Mani, the Buddha of Light), prepared in the 

I ,. fiB,£: ~ it ~H. }I 
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have been found. While aurifaction itself is spoken of in various early texts, as in the 
words of Aeneas of Gaza ( + 484) already quoted (pt. 2, p. 23), none has anything to 
say about Chymes or chymeia. 

In the writings of Zosimus of Panopolis, however (or in texts plausibly attributed 
to him) there are four further references to the eponymous hero.a 'Chimes (xtfL'!]S) the 
Prophet, speaking of projection, says ... ';b • Chimes often proceeds by burning ... ' ;c 
'All the writers, especially Chymes (XvfL'!];) and Maria, say ... ';d or (As Chymes has 
rightly declared ... ' and there follows one of the proto-chemical aphorisms (cf. p. 359). e 

This evidence comes from about + 300. Olympiodorus, writing about + 500, has one 
mention: 'So also Chemes (X~fL,!];) follows Parmenides, saying ... '. and another form 
of the same aphorism follows. f Olympiodorus and his successors have many other 
related words and phrases, such as a reference to Agathodaemon, 'who wrote the 
book on chemistry (biblon chemeutiken, fJ{fJ>.ov )('l}fLEV7'Uci}V)'; g or, 'the chemical art 
(chimmotike techne, XLfLfLWTtKi] TEXV7J)', or, 'the first of the chemists (prot()U chimmfJUtou, 
rrpcfJTov XLfLJLfiVTOV)'. h Chimes the man appears again in Stephanus of Alexandria 
(c. + 620),i and his name occurs regularly in the lists of 'oecumenical philosophers' 
(cf. pt. 2, p. 17) given in the extant proto-chemical manuscripts,j as also in the Ft'hrt'sl 
al-'Ulum of Ibn al-Nadim al-Warraq (c. +985). where he appears twice, under the 
guises of Kimas and Shimas.k We need follow him no further, for it is clear that the 
root and its derivatives were firmly planted, even if with several variant spellings, in 
the + 5th century, and probably first appeared, partly as a personal name, towards the 
end of the + 3rd. It may be, as Ruska thought,1 that some real proto-chemist wrote 
under this name between the time of Pseudo-Democritus and Zosimus-perhaps he 
was a contemporary of Mary the Jewess-but whether he took his name from the 
germinating word for the subject, or gave his name to it, remains entirely in the dark. 
In either case the etymological origin remains open. Although no book with this 
name has survived, either in the Corpus or outside it, the supposition would not be 
College of All Sages (cf. Vol. 4, pt. 2, pp. 471-2) in + 731, though the MS. (Stein collection. no. 3969) is 
more probably of about + 930; cf. Haloun & Henning (I). The Chinese title of the book abOut ,the giants 
was Ta Li Shih Ching.' No Chinese text is known, but Henning (2) has transcribed and translated 
fragments from several Central Asian languages. None of them mentions the' Book of Chemes'. Thanks 
are due to Dr Liu Nan-Chhiang for bringing these strange facts to our knowledge. 

a On all these loci see Hoffmann (I), p. 520; Berthelot (I), pp. 167. 193, 200, 256, 260, (2), p. Ill. 
b Corp. Alchem. Gr. Ill, xxiv, 7. C Corp. Ill, xxiv, 4. 
d Corp. Ill, xx, 2. e Corp. Ill, xviii, I. 

f Corp. n, iv, 27. g Corp. 11, iv, 18. 
h Corp. VI, xv, 15 (Philosophus Anonymus). Half a dozen of these arc collected by Hoffmann (I). 

p·525· 
! 9th Lect.; not in Sherwood Taylor (9), only in Ideler (I), vo!. 2, p. 246. A strange ,rhetorical 

passage in the same author (op. cit., vol. 2, p. 217) seems to call upon the help of chemical deities: 
• Fight, copper! Fight, quicksilver! Unite the male and the female r. .. Fight, copper! Chemoi (X€,.wl). 
help!'. 

J Berthelot (2), p. II I. 
k See Flligel ed., vol. I, p. 353, and Flick (I), pp. 92,118. Cf. Berthelot (I), p. 131. He also makes an 

appearance in an anonymous Arabic alchemical work of the previous century, the Kitiib al .. (labfb, not 
part of the Jlibirian Corpus; where he is mentioned as • Chymes the Sage' in a quotation purporti!'Ig to 
be from Theosebeia, the friend or sister of Zosimus, and concerning aurifaction (Berthelot & Hotldas (I), 
p. II4). See also Dodge (I). vol. 2, p. 849. I (1I), pp. 322-3. 

'*11±~ 
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unreasonable that Zosimus did actually have in his hands a C Book of Chymes " yet 
what there was to connect it with the Enoch-Iegends remains still in deep obscurity. 

To etymology we shall shortly return, but here a word should be said about the first 
C chemist' of the Western world, and the first book with the title of C chemistry'. That 
the root was well implanted by the end of the + 5th century appears from the story of 
an aurifictor named J ohannes Isthmeos, who appeared in the time of the emperor 
Anastasius Silentiarius ( + 504) and was consigned to prison by him.& Here the art 
is termed cheimi (tis cheimis technon, rijs XE{P:y)S 'TEXJ'WV) and the adept appears as 
cheimeutis (XELfLEV'7"7]S), the first of his line. As for the oldest book, whatever Agatho
daemon's was, that Olympiodorus mentioned, it must have been earlier than this time, 
yet it has often been rivalled by a book in the Corpus with that strange title usually 
translated C Domestic Chemistry of Moses' (M6useos oikeia chymeutiki taxis, MWVO'EWS 

ol.KE{a XVfLEV'TLK~ 'T~Ls).b Though unquestionably reflecting the Jewish element in 
Alexandrian proto-chemistry,C it cannot be earlier than Zosimus, as has sometimes 
been thought, and is probably as late as the + 7th or even + 8th century.d Conse
quently Agathodaemon's remains the first, though nobody knows what was in it.e Nor 
can we tell the date of its remaining fragments. f 

The upshot of all this is that the use of the root' chem-' for what we now broadly 
call chemistry seems to have started with Zosimus, or a little before him in the + 3rd 
century, the time of the chemical technology papyri (though words based on it never 
occur in them), and distinctly later than the first writings of the Corpus (Pseudo
Democritus, Cleopatra, Pebechius, etc.).g Clearly it was well established by the late 
+ 5th century. The question then arises, what could have been its origin? This has 
been quite a controversial matter, and even today each one of the proposed solutions 
has grave disadvantages. Let us see what they are. 

a The usual authority here is Cedrenus, in his HistoriiJn Archomene of + 1059, Bekker ed., vol. I, 
p. 629. The Enoch story is given on pp. 19-20, but without mention of the Book of Chemes. Older 
sourc-es are Theophanes, Chronographia (c. +800), Classen ed., vol. I, p. 231 (the spelling is chymeutes, 
XVP.EIn'~>, under +499); and best of all John Malalas, Chronographia, Dindorf ed., p. 395, where the 
spelling is again cheimeutes. As this historian died in + 577, he was quite close to the event. One may 
remind oneself that Johannes Isthrneos was a contemporary of Thao Hung-Ching.' 

b As Stephanides (4) pointed out, the proper translation should be • Suitable Classification for 
Chemical Substances (or Preparations), by Moses'. But the book (Corp. IV, xxii), though aurifactive, 
is very metallurgical and practical. It has been analysed by Ruska (I I). The full form of the Greek title is 
found only in Corp. V, vii, 10 (an anonymous late manual on the tincture of gems): MiJuses ho prophetes 
en te oikeia chymeutike taxis. Other references (Corp. Ill, xxiv, 4, 5, xliii, 6) cite a He MiJselJs Maza, 
which is considered an alternative title. We shall return to this strange word later, p. 365. Cf. also Vol. 5, 
pt. 2, p. 74. 

C Later Jewish alchemy can be followed in the valuable encyclopaedia articles of Gaster (I); Suler 
(1,2) and Rom (I). But as these scholars were Hebraists rather than historians of science, critical reading 
is necessary. 

d This was Ruska's final conclusion (pp. 425ff.). It agrees with that of Festugiere (I), p. 239. 
e Apart from the writer who covered himself with the name, Agathodaemon was some kind of god 

or fabulous creature, later taken as one of their patrons by the ~llbians of l;Iarriin (cf. p. 426, and 
Partington (7), vol. I, pt. I, pp. 330ff.). 

f Berthelot guessed contemporary with Zosimus or a little earlier (I), pp. 136-7, (2), p. 202. This 
would mean the time of Ko Hung,' a century and a half later than the book of Wei Po-Yangl (pt. 3, 
pp. 50 ,75). 

g As Kopp saw clearly just over a century ago, (2), pp. 69, 82. Singer also, (8), p. 48. 

'1IIilw.. .. z1t~ lafaJljj 
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(iii) The origins of the root' Chem-' 

The first idea which has to be considered is that it was simply part of a personal name. 
Even though Halen in + 1694 attempted to write a biography of Chemes, 'the first 
author of the sciences', a it must be evident from what has so far been said that Chemes 
or Chymes is far too shadowy a figure on whom to base anything certain;b and in any 
case the nature of the root which formed his name remains to be determined. However, 
we cannot dismiss persons so easily, for there is someone else in the field, someone 
whom most chemists have totally forgotten about since they were introduced to the 
O.T. in their early youth-Ham the son of Noah, brother of Shem and Japheth.c 

In Greek his name was spelt with a ch (Xa.p.) , hence his possible connection .with 
'chem-'. 

But not only this; there was an ancient corpus of legend about him recalling that 
concerned with Enoch and the angels. According to John Cassianus, who was writing 
about + 428, Cham was expert in all the arts and sciences of the antediluvian genera
tions, and wished to save this accumulated natural knowledge of mankind,d However, 
Noah and his two other sons were so holy that it was not possible for Cham to bring 
into the Ark any handbooks on the ancient' superstitious, wick~d and profane arts', 
so he inscribed them on metal plates and buried them underground. After the flood 
waters went down he succeeded in finding them again, and thus 'transmitted to his 
descendants a seedbed of profanity and perpetual sin'. In Pseudo-Clement of Rome 
(fictional material written about + 220),e Cham figures as the first great magician, 
handing down his technical knowledge to his sons, especially Mizraim, ancestor of the 
Egyptians/ Babylonians and Persians,g and finally being burnt to death by his own 
conjured star-sparks. Nor is the sexual element lacking, for it will be remembered that 
after the flood Cham was cursed because he had seen his father's nakedness, Noah 
being drunk and the weather doubtless hot. h That there were books about Cham, or 
purporting to have been written by him, is not in question, for at a still earlier date 
Clement of Alexandria, writing just before + 200, i quotes the Gnostic Isidorus, son of 
Basilides, as saying (in order to exemplify Greek indebtedness to Hebrew origins} that 
'Pherecydes drew on the' Prophecies of Ham' (Cham Prophiteias, Xap. 7TpocpTJ'TElas) '. j 
Book-titles deduced from several other patristic references were listed by J. A. 
Fabricius, when drawing up his censuses of biblical apocryphs and pseudepigraphs 
at the beginning of the + 18th century;k but virtually nothing is known of their 
content. 

a De Chemo Scientiarum Auctore, an Uppsala monograph. 
h As Kopp also saw, (2), p. 77. C See the flood story in Gen. 7. I if. 
d Conlationes, Vlll, 21; Petschenig ed., xiii (2), p. 240; Gibson tr., p. 384. Cassianus' dates were 

+ 360 to c. +435. e Recognitiones, rv, xxvii; tr. T. Smith, p. 297. 
f Cf. the Arabic name for Egypt, al-Mi~r. 

I( Hence a confusion in later writers with Zoroaster. h Gen. 9.20-:<17. 
j Stromata, VI, vi; Wilson tr., vol. 2, p. 335. Cf. Hilgenfeld (1), p. 215; Grant (1), p. 139. 
j For the general background of this, see the interesting study of Pherecydes and his book by 

West (I), esp. pp. 3, 39,43,45. 
k Apart from the' Prophecies of Cham' (Vet. no. XCII, in \'01. I, pp. 291 ff.), there are also • Treatises 

of Cham' on magic and astrology (the metallorum laminis in fact) mentioned, besides Pseudo-Clement, 
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It seems to have been S. Bochartus in + 1692 who first launched the idea that 

chimeia was derived from Cham;a he knew the Zosimus passage but believed (wrongly) 
that the first use of the name of the art had occurred in Firmicus Maternus (p. 340 
above). The association, however, was doubtless much older. The great drawback of it 
is that there is no direct statement in any ancient author that the arts which Cham 
transmitted were chemical or metallurgical in character. Though Reuvens found the 
whole story an 'absurd fable'b and Kopp a mere 'fantasy',C such Victorian scholars' 
opinions could not discredit the fact that ancient legends are themselves historical 
data, and Hoffmann was perhaps nearer the mark when he opined that' chem-' was 
the mother of Chymes, and Cham his father.d But this only leads us back to square 
one, faced again by the problem of the origin of 'chem-' itself. 

If personal names do not solve our problem, could the root have come from the 
name of a country? That this country was in fact Egypt is a suggestion which has 
had quite a long run, ever since it was first put forward in relatively modem times by 
Hermann Conring in + 1648.e The idea has always rested on one single text, the state
ment of Plutarch (c. +95) in his book on Isis and Osiris that 'Egypt itself, by reason 
of the extreme blackness of the soil, is called by them [the Egyptians, or the priests] 
Chemia (X'lp.ta), the very same name which is given to the black part or pupil of the 
eye.'! The truth of this, confirmed by modem Egyptology during the past century 
and a half, cannot be questioned. For example, Champollion affirmed that Chemi, 
Kemi or Kimi (dialectal variations) was 'the veritable and only Egyptian name of 
Egypt' also meaning black-the people were rem-chme or reman-chimi, the black of the 
eye was pichemi ambal, the Nile was Ou-chame, and so on.g In other works he gave 
the hieroglyphic character, a pictograph of a crocodile's tail, 'emblem of obscurity and 
darkness', as also the versions in hieratic and demotic. h Conring's suggestion was 
popularised by von Humboldt,i adopted by the weighty philologist Pott in 1876, and 
smiled upon by Hoffmannj and von Lippmann, k but it has almost insuperable 
objections, one being that such a derivation of chemeia is given by no ancient author. 
Moreover, as Ruska pointed out,l Egypt is never known in Greek literature as 
by Epiphanius, in Haeres. XXXIX (Vet. nos. XCIII and XCIV, in vol. x, pp. 294, 297). One can ignore 
Fabricius' numerous late non-patristic authorities. His' Book of Cham' on chemistry and alchemy (Vet. 
no. XCV, in vol. x, p. 30X) was simply another incarnation of the 'Book of Chemes' already discussed. 
It is curious that Fabricius listed a 'Book of Mirjam', sister of Moses, on chemistry (Vet. no. CLXV, in 
vol. 2, p. 869); this was a common confusion with Alexandrian Mary the Jewess, the chief reference 
being to George Syncellos, Chronographia, p. 248, who of course knew the Corpus well. The' Domestic 
Chemistry of Moses' seems not to have been included. A condensed list of all these presumed texts is 
given in Migne (x), pp. xliv, xlv. 

a Phaieg, IV, x, in Op. Omnia, vol. 3, pp. 203ff. The book was posthumous, Bochart having died in 
+ x667· 

b (x), pp. 69-70, in the 3rd letter. c (2), pp. 66-7. 
d (I), p. 52X, cf. pp. 5x7-x8. He meant, presumably, that by a convergence of sound the Cham epic 

became accreted with the 'chem-' root. e De Hermetica Medicina, p. X9. 
f De Iside et Osiride, ch. 33, Parthey ed., p. 58; cf. Squire (x), text, p. 83, tr. pp. 43-4; Gwyn 

Griffiths (x). Khme (Coptic) is derivative. 
g (I), vol. x, pp. xoxff. Cf. Erman & Grapow (x), vol. 5, p. 123, no. x, (2), p. x96, no. x. 
h (2), p. X52, (3), pp. 62, x78. i (x), x847 ed., vol. 2, p. 45x. 
J (x), p. 524. k (I), p. 295. One can add Gundel (4); Forbes (32). 
1 (II), pp. 3x9ff. 
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Chemia but always as Aigyptos (AiYV17"TOS). And this is also true specifically of the 
Corpus, where all mentions of 'the holy art of Egypt' or 'the techniques of the 
Egyptians' use the Greek name, not the Egyptian one, a just as we normally say Finland 
rather than Suomi. Favoured though it has been by popular books on the history of 
chemistry, this derivation is too weak to stand. 

But suppose we retain the notion of 'blackness'? The Alexandrian proto-chemists 
of the Corpus certainly had a lot to say about' blackening' (cf. pt. ZI p. 23), and taking 
up Plutarch's hint one might be disposed to think of chemeutis as 'blackener' or ' black
maker', and chemeutikai bibloi as 'books concerned with blackening'. This was 
Hoffmann's favourite theory,b but it strikes the uncomfortable fact that the normal 
Greek word for blackening was melan (fLEAavuL,) or melasmos (fLEAaCTp.O,).c Worse still, 
the Corpus generally speaks of melanosis (fL€MvWULs).d The word is not in what is left of 
Pseudo-Democritus, who has only leucosis and xanthosis, e but starts with Zosimus/ 
and when Olympiodorus comes to speak of a 'black preparation' he says melasa zOmon 
(/LEAllIJa, "wp.Ov).g The fact is that 'blackening' is never called chimi or chemtia in the 
Corpus (or the papyri either), and so in spite of fancied resemblances with the 'black 
art' of medieval times, there is simply no ground for deriving the' chem-' root from 
the notion of blackness. h 

But was there no other word in the Ancient Egyptian language embodying the 
phoneme' km-' which could be relevant to the origin of 'chem-'? One at least has 
been suggested, in an ingenious and interesting but hardly convincing theory. The 
verb km meant 'to complete, achieve, attain, execute' or 'bring to a close', and in 
pyramid texts it was indeed applied to the making of ointments or metalwork. i From 
it was derived (so it is thought) the title of a book of the - 3rd millennium, Km}. t 
(Book of Completion), some fragments of which have survived to this day. This was 
not a 'wisdom-book' ,j nor a religious text, nor a fictional work, but a compendium of 
excerpts from the best accepted writings intended to teach sound grammar to the 
youthful scribe, and a good style of composition.k It was probably being put together 
already by about - 2300, for it must have been widely current and in standard use by 
- 1970, in the time of Sesostris I of the XIIth Dynasty,l since Kheti the son of 
Duauf quoted it in his (Satire on the Trades', the most famous example of what 
became a characteristic genre of Ancient Egyptian literature.m These texts exalt the 

• See for example Corp. I, xiii, I and H, ii, !. 

b (I), pp. 525, 529. C Ruska (Il), loe. cit. 
d The spelling varies. 1l,1elanosis occurs in Comarius (Corp. IV, xx, 5) and Moses (Corp. IV, xxii, 47), 

but melansis (p.l>'avu,s) in Zosimus and Olympiodorus, passim, as also Corp. Ill, xliv, 5 "" VI, x\', 5 bis, 
anonymous texts, e Cf. VoL 5. pt, 2, P 23. 

f Berthelot & Ruelle (I), vol. 2, pp. 107-252. 
g Corp. 11, iv, 40. 
h Von Lippmann (I), pp. 301-7 notwithstanding, who supported Hoffmann in this. 
i Erman & Grllpow (I),. vol. 5. p. 128, no. 12, (2), p. 195, no. 12. 
j As some lexicographers tentatively defined it; Erman & Grapow (1), vol. 5, p. 130, no. 12. 
k It was assuredly the book Qemi which Berthelot (I), p. 10, heard about from G. Maspel'o (2), 

p. 125. Chinese parallels will come up for discussion in Vol. 6, Sect. 38 on botany. 
I Kmj. t is known to have been very popular also in the XIXth and XXth Dynasties (c. - 1320 to 

- II60, contemporary with Shang times in China). 
m See the general survey of van de \,\'alle (I). 
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scribal function according to the general theme that 'a clever scholar is worthy to 
stand before rulers', a and they warn the student to keep his nose well into the book 
Kmj. t if he wishes to avoid the miserable lot of all those manual workers-potters, 
builders, weavers, dyers, brewers, smiths and metal-smelters, sailors and farmers
men of aching backs and stinking hands. b This genre is familiar to many of us because 
a typical excerpt from it was given by Wallis Budge in his classical introduction to 
Ancient Egyptian, c and several other translations have appeared. 

Now A. Hermann (I), to whom we are indebted for much of the foregoing informa
tion, has suggested that the name of the 'Book of Chymes', so vital for us, was derived 
from nothing other than the Kmj.t.d It is not claimed that there was ever anything at 
all in that ancient book about metallurgy, chemistry or other techniques, simply that 
it was quoted by Kheti son of Duauf in a text which had something to do with them. 
Admittedly, again, his text was written precisely in disdain of those techniques, e nor 
do any extant versions of the 'Satires' actually describe any of the details of the 
operations. f Hermann however felt that by the Ptolemaic period labour conditions 
had eased with rising technological invention, so that chemical-metallurgical work, 
especially with the precious metals, became more attractive to intellectuals. But it 
seems to us bizarre that the Hellenistic proto-chemists should have drawn the name 
of their holy proto-bible (or unholy, according to your point of view), from an ancient 
book which never had any connection with the chemical arts, except in so far as it was 
quoted in satires against them. We conclude that it would be quixotic to derive the 
root' chem-' from this source. 

Perhaps the most obvious source of it would be a group of Greek words with the 
general sense of liquid and pouring-verbs likecheein and ch6neuein (XE€LV, XWV€U€LV), to 
melt or pour, and epicheein (E7T£XE€W), to pour on or off-nouns like chyma, cheuma (xUf'a, 
x€vf'a) meaning fusion or the molten state, chymo$ (XVf'os) juice or liquid (cf. chyme, 
p. 366 ),g finally chytra, chytridion (xUTpa, XVTptSLOV) and many similar forms, h signifying 
crucibles of different kinds. There is no question that these occur very frequently both 
in the Corpusl and the papyri, and the derivation is a good deal more attractive than 

a Cf. Prov. 22. 29. Ecclesiasticus 38. 24 to 39. I I reproduces closely a version of the trades-satire 
literature, but although it debars the manual workers from high political leadership, it is highly appre
ciative of their work. This is more than can be said of the classical Greek attitude to 'banausic' 
occupations. 

b The descriptions, of brutal frankness or abusiveness, are often very exaggerated. 
c (5), pp. 212tf., where it appears as 'The Proverbs of Tuauu-f-se-Kharthai '. 
d R. J. Forbes, after having adhered to Egypt as such (32), rallied to Hermann's proposal, as we 

know from letters published by Mahdihassan (IS), pp. 94-5. 
e Indeed it is one of the most ancient extant statements of the differentiation of social classes, con

trasting the learned scribe sitting at ease with those who sweat under the sun or by the fires of forge 
and furnace. 

f This greatly weakens Hermann's suggestion that by the time of Zosimus, the Kmj.t was just 
confused with the 'Satire on Trades'. 

g This was the preference of Mahn (I), but for a bad reason. Though he called in (Skr.) rasiiyana 
(cf. pp. 352,498) to his support, he believed that the earliest phase of Mediterranean chemistry was 
primarily medical and herbal, which is just the opposite of the truth. 

h E.g. chlJnos, chlJnon, chline, chythra, cMstra (xwvos, XWVOJl, xtfJ".", xV8pa, xtfJcrrpa). 
i See for example Ill, xli, 2, xlii, IV, xxii, 38, V, i, I, 16, VI, xiv, 6, 8, IS, xv, 4, 8. Also Stephanus of 

Alexandria (Ideler ed.), pp. 202, 210, 212. 



350 33. ALCHEMY AND CHEMISTRY 

others so far considered. It goes back to Rolfinck's Chimia a and Vossius' Etymoiogict)ll, b 

both of + 1662, and has had impressive support, e.g. from Hoefer,c Gildemeister (1) 
following Cl. Salmasius (+ 1588 to + 16S3),d and Diels (x, 4), to say nothing of 
Stephanides (3) and Hammer-Jensen (2); and it was the considered conclusion of 
Ruska (1I). Ruska felt that the identification was particularly convincing when he 
found the words of the Philosophus Anonymus (late + 7th cent.):e 'The present book 
is called the" Book of Metallurgic and Chymeutic (Art)" (t'€TaMOq (Kat) XVt'WT~K~ 
(T€XV7J», dealing with the fabrication of gold and silver, and the fixation of mercury. 
with vapours, with tinctures prepared from living things,! with the making of green 
gems and shining gems and all other colours, with pearls and the dyeing red of skins 
(leather) fit for princes; all this with the help of brine and eggsi and the metallurgical 
art'. Thus it was certainly a chemical compendium. But even this solution is subject 
to a serious criticism, namely that most of the words mentioned had been in use in 
classical Greek long before. Why should chymeia and chemeia have waited tin the 
+ 3rd or 4th century before making their appearance? Among the Greek inscriptions 
chyma or cheuma in the sense of ingot can be found in - 170 or -70, and chytra even 
earlier.h Similar forms occur in Aristotle's Historia Animalium (c. - 350) and even in 
the Hippocratic Corpus, evidence for the second half of the - 5th century) Hoffmann 
added other arguments-chimia or chemeia never applies in Greek to a preparation 
or a substance, as later Arabic kimiyii' certainly does; chymoi in the Corpus means 
bodily humours only; liquids as such are usually called zOmoi (,wt'ot)j or chyloi (XVAo1); 
and the word which might most logically be expected, chymateia (xvt'aTEto.) is never 
found. In sum, the derivation from 'pouring' and 'molten' is much less convincing 
when closely considered than it seems at first sight.k 

The only other well-known proposal was the paradoxical one of Lagercrantz (2) 
that by a process common in Indo-European linguistics chymeia was derived by an 
inversion of consonants from moicheia (t'o~x€ta), i.e. adultery, falsification, counter
feiting, deception. l But this was completely demolished by Ruska (I I), chiefly on two 
grounds, first that dolos (SOAOS) is the word always used in the papyri and the Corpus 

a Chimia in Artis Formam Redacta, p. 19. Werner Rolfinck (+ 1559 to + 1673) was the first professor 
of chemistry at Jena; cf. Partington (7), vol. 2, pp. 312ff. 

bp. 17. Ruhland in his Lexicon Alchemwe (+ 1661) held the same: 'Chymia apo to chuo fundo. Unde 
chyme succus et chymia ars succum faciens, seu res solidas in succum resolvens ... ' (p. 149). 

c (I), 1842 ed., vol. I, p. 219, 1866 ed., vol. I, pp. 226, 275. 
d The idea can even be traced back to Ermolao Barbaro (d. + 1493), In DiQscoridem Corollari'orum 

Libri Quinque (Cologne, + 1530). Cr. Kopp (2), p. 74, followed by Schorlemmer (I). 
e Corp. rn, xliv, 7. 
f Murex purple for example. g Cf. pt. 2, pp. 73-4, 253. 
h See Boeckh (I), Corpus Inscriptionum Graecarum, no. 161 (vo!. I, p. 286), no. 1570 (voL I, pp. 750-3). 
i For the De Arte, 12, is of genuine Hippocratic date, though perhaps Cnidian rather than Coan. 
j Cf. Corp. Alchem. Gr. Ill, xxxix, 6. 
k Naturally von Lippmann (I), pp. 29Sff.; Pott (I); and others, on account of their different 

preferences, agreed with this. 
I The idea seems to have arisen in part from what may be one of the earliest texts in the Corpus 

(I, xiii, 1), the' Epistle of lsis to Horus '. Here Isis is visited by exalted angels, notably Amnael. who seek 
to lie with her, but in ret'brn she successfully obtains from him the great secre~s of proto-ch~istry 
(gilding, leucosis, etc.). The text (which may be of the + 1St century) clearly echoes the Enoch myth; 
though the word moicheia does not in fact occur in it. 
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for falsification, and secondly, more important, that it is a wholly erroneous idea of 
Hellenistic proto-chemistry to think of it only or even primarily as falsification. 
Readers of this volume will be well aware from pt. 2, pp. 21 ff. that in the Hellenistic 
world there was not only aurifiction but also aurifaction-and very numinous at that
the 'holy and divine art'. Lastly, the Arabic authorities quoted by Lagercrantz were 
carefully dissected by Ruska, no man being better qualified to do it, and he showed 
that although the meaning of falsification does attach to some extent to al-kimiyii, it is 
always far from the whole story. 

If Egyptian and Greek do not help, what about returning to Hebrew? There is a 
word chometz (or chiimetz) which means leavened bread, hence leaven itself, or 
fermentation, though the technical term for yeast is se' or; thus forming a parallel with 
maza and zymi (p. 365 below). Since there was a clear association between Hellenistic 
and Jewish proto-chemists earlier than the first appearance of the word chimeia itself,a 
this possibility of origin must be taken seriously-especially as maza and massa came 
to be synonymous with alchemy in later times. The same Semitic root appears in 
Arabic and Aramaic as khamir (leaven, leavened bread). Al-kimiyii' would hardly have 
derived direct from that, however, but rather as the offspring of chemeia (pp. 355, 481) 
by way of Syriac. Such a derivation of' chem-' from chometz derives its force from the 
prominence of the idea of fermentation in the process of projection by the philosopher's 
stone (p. 367 below). Projection was in fact a kind of fermentation. But here the 
difficulty is that the fermentation concept was only one among many multifarious 
thoughts and techniques envisaged in aurifaction and aurifiction, not universally 
applicable, and competing with colour-change, death-and-resurrection, dilution, 
distillation, reflux distillation, etc. Still, of all the proposals for explaining the prophet 
Chemes and his book, this one seems among the more attractive.b 

If then it must be concluded that none of the classical and Western derivations of 
the root' chem-' are entirely satisfactory, room should be left open for other suggestions, 
and one there is which particularly concerns us. 

In 1946 I suggested that 'chem-' should be equated with Ch.kim,1 i.e. chin,1 as in 
lien chin shu,:2 the commonest expression for' the art of transmuting metals (or gold) " 
generally implying aurifaction or aurifiction. c I remarked that this phrase would 
have been pronounced in Cantonese lien kim shok; but actually a more correct transcrip
tion of that kind would be lin khnd shut.e The idea then in mind was that Canton was 
the terminus for so long a time of the sea route to and from China frequented by the 
Arabs, but since we know that the term chemeia (chimeia, chymeia) was in use by the 

a Cf. pt. 2, pp. 17, 19, 74, 253. 
b We are indebted to Mr Ronald Hassett and Prof. E. Wiesenberg for suggesting and perpending 

this possibility. Yet another derivation could be drawn from (Heb.) l:wkhmah, wisdom, since the initial 
guttural of a root like !Jkm tended to disappear in transliterations (Wright (I), pp. 48ff.; Brockelmann (3). 
pp. 12off., (4), pp. 48ff.; Moscati (I), pp. 39ff.). This could have given chi or k and m for the consonants, 
the vowels being, as we saw, very variable. Cf. Job 28, and obvious links with sophia and logos, but 
nothing about gold or anything operative, so the connection would have been very abstract. 

c Needham (58), Fr. ed., p. 209, Eng. ed., p. 216. 
d Near gem or gum, with hard g. e Or ssu(t), as spoken by my friend Chhen Fei-Hua. 
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+ 3rd century, an overland route such as the Old Silk Road would seem a more 
likely channel of communication-and transmission, if such there was. Hence it is 
important that the key word, chin,! was (and still is) pronounced kim, kin, kinga in 
many other dialects and related languages, not only Hakka. Amoyese and Fukienese. b 

but also Korean, Japanese and Annamese. What is much more important is that the 
ancient pronunciation throughout China would have been something like lien kt'tm 
dzhiuet (lien kiam di'juet) , c so that a root 'kem-' could conceivably have come 
Westwards. 

Unknown to me at the time, a similar suggestion had been put forward earlier in 
the same year by Mahdihassan (14), According to present recollection my proposal 
had originated during the war years in many conversations with chemical friends 
in China, such as Huang Tzu-Chhing, Li Hsiang-Chieh and Chang Tzu-Kung. 
Mahdihassan on the other hand had been led to it in the course of his studies on words 
of possible Chinese origin in other languages such as Arabic, Persian, Turkish, Urdu, 
Hindustani and English,d pondering especially (38) the case of kincob,e a Hobson
Jobson word for brocade, gold damask, and cloth of gold.! There was already good 
authorityg for tracing this to chin hua2• 3;h whence Persian kimkhwii, Hindikimkhwiib 
and-most significantly-Byz. Greek kamchane, kamouchas and chamouchas (KrJ,f4XavTt. 
KrJ,fUJvXas, xaf4ovxas), i current from the end of the + 13th century onwards. Mahdihassan 
first attempted (14) to derive chimeia, kimiyii.', from chin mi,4 'gold deception' or 
'infatuation ',i and then from chin mi,s 'gold secret';k but a few years later, perceiving 
that the middle consonants were tautologous, proposed (9)1 chin i,6 'gold juice' 

a Always with the hard g, approximating k but not aspirated. 
b Fuchow in particular. 
c K I8Si, 6S2a, 497d. Again the k definite though probably spoken as a hard g. Karlgren useri a date 

around + 600 as his • ancient' point de repere, and -700 for his 'archaic'; the latter forms are con
jectural and we need not consider them for our present purpose. 

d See, e.g. (I) on monsoon, (2) on turquoise and jade, (3), (5) on porcelain, (6) on carboy, (I I) on 
dijinn, (35), (36) on godown, (37) on plague, (49) on paper, (50) on kutcherry and tussore. 

e Current in English from + 1712 onwards. 
f The meaning could include all kinds of polychrome drawloom flowered or patterned silks, but gold 

thread was prominent in the' conception. Cf. the confusion referred to in Vol. I, p. 6, 
g Yule & Burnell (I), p. 368. 
h The pronunciations of these characters vary respectively only in tone, 
i For the first of these forms the reference is to the' Letter of Theodorus the Hyrtacenian to Lucites, 

Protonotary and Protovestiary of the Trapezuntians', written in + 1300; the other two are in du Cange's 
glossary of late Greek, defined as • pannus sericus, sive ex bombyce confectus'. A reference of + 1330 is 
in Yule (2), vol. 3, pp. 99, 155, vo!. 4, p. 17· 

j Apart from the fact that the phrase is practically unknown in Chinese, this suffered from the same 
defect as the theory of Lagercrantz (:z) just discussed. 

k Also unknown in Chinese, a pure construct. The second character in the phrase would certainly 
have been pronounced pi in ancient and medieval times anyway. Mahdihassan realised this, but did not 
think of mi,7 the easy way out-but, as ancient Chinese phraseology, equally poor. 

I And often afterwards asserted (13, IS, :zo, etc.). We are not able to follow him in all his.$uggestiQns. 
For example in (IS), so far as we can understand it, he made a sharp separation of (Gk.) thymeia from 
chemeia, though we believe the spellings were indiscriminate. The former he took to have been a trans
lation from (Skr.) rasiiyana, • the way of the juices', and that in turn a direct translation from (Ch.) i tao,& 
though this is an expression we have never encountered in that language (cf. (12), p. 90, (:u), p. 173). 
Chemeia on the other hand he derived from (Ar.) kimij'ii', rather than the reverse (cf. (25). p. 40). this 
being itself derived from (Ch.) chin i;9 but he also left room for its being purely Egyptian, i.e. from the 
l~ 2Sil::1f!1 'iIiI7E .~it 5Sil::~ 6Sil::li1i 
'm 8~~ 9Sil::~ 



33. COMPARATIVE MACROBIOTICS 353 
or 'liquid', the ancient pronunciation of which would have been kiem iak (kiem 
jiik).a 

Mahdihassan found this phrase in one of the translations of Wu & Davis,b who 
rendered it' gold fluid'; but it was the same as Ware's' potable gold' or' gold exudate 'c 

in the Pao Phu Tzu book.d Indeed Ko Hung often mentions a Chin I Chingl (Manual 
of the Potable Gold),e not now identifiable. In the present volume we have frequently 
used the phrase 'potable gold' (pt. 3, pp. 40, 49,82-3), though we have also been 
obliged to recognise the quite different meaning of 'metallous fluid' in physiological 
alchemy (pt. 2, p. 90). Ware tentatively fixed the proto-chemical sense of the term as 
mercuric oxide,! though the Shih Yao Erh Ya gives it as a synonym of mercurous 
chloride (calomel, cf. pt. 2, p. I52);g probably it was a phrase with many meanings, 
varying with schools and periods. Mahdihassan liked to think of it as 'gold-making 
plant-juice',h linking this up with Ayurvedic bhasmas and his theory (discussed above, 
pt. 3, pp. 48-9) of the ancient use of organic acids in the surface-enrichment of gold
containing alloys.! However that may be, there is no dispute about the ubiquity of the 
phrase chin i, and it goes back quite a long way, for apart from the PM Phu Tzu book 
and its long antecedent tradition, it occurs in those versions of the Lieh Hsien Chuan 
(Lives of Famous Immortals)j which contain the biography of Ma Ming-Sheng2 (ft. c. 
+ 100).k It is also mentioned in one of the poems of Shen YOl (+441 to + 513). There 
is little doubt that it was current early enough to have travelled Westwards in Han 
times, though one may well feel that the word kiem (kim, chin) itself was sufficient, 
without any companion word.1 Mahdihassan's equation was afterwards accepted by 
Dubs (34), Schneider (I) and others, while many have found it attractive.m 

What arguments present themselves as favourable for such an unexpected, and 
(at first sight) unlikely, transmission? First it has been well observed that none of the 

book Kmj. t discussed in the note on p. 349 above. Subsequently, however, Mahdihassan saw the 
improbability of chemeia being derived from klmiyii', and boldly suggested that it might have come from 
chin i' directly (cf. (21), p. 174, (30), p. 43, (32), p. 340, (33), pp. 102ff. and (22), (19), p. 4), though he 
clung to the idea of pre-Islamic Arabs, perhaps sailors or sea-merchants, as the intermediaries who 
carried it to Alexandria. 

a K800n. b (2), p. 250. c (5), pp. 64, 68-9, 89ff., 112. 
d Ch. 3, p. 7b; ch. 4, pp. IQ, b, 14a, b, 16a, b; ch. 6, p. 3a. 
e Ch. 4, pp. 2a, Isa; ch. 18, p. 2a; Ware (5), pp. 70, 91, 303. Several book titles beginning with this 

phrase will be found in our bibliography. 
f We know of no justification for this (cf. RP44). Stannic sulphide is far more likely (cf. pt. 3, p. 103, 

pt. 2, p. 271). 
g Ch. I, p. lb. Cf. RP45, 46. h (9), p. 120. 
i Unfortunately, so far as we know, chin i in Chinese never refers to the juice or extract of a plant. 
J The material in this dates from - 35 onwards, stabilised finally by about + 400. Cf. Dubs (34), 

pp. 33-4· 
k See also that in YCCC, ch. 106, pp. 20bff. The historicity of this character is in doubt (cf. Sivin (I), 

p. 58) but that does not affect the argument. 
I Mahdihassan (9), p. I IS, (IS), p. 82, drew support for his doublet from the lexicographer 'Abdallllh 

al-1;;afadi (+ 1297 to + 1363, cf. Mieli (I), 2nd ed., p. 268) who averred that kfmiyii' had two syllables 
only. This confirmed his view that klm- was indissoluble. But it did not prove that more than one word 
had been transmitted. 

m E.g. Prof. H. B. Collier (priv. comm. 1952), Prof. B. Farrington (priv. comm. 1961), Prof. Guido 
Majno (priv. comm. 1968). 

J~7lf~ zmp,,~ 3~~ 
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usual derivations of 'chem-' from Greek, Hebrew or Egyptian origins have any 
connection with names for gold, though aurifiction and aurifaction constituted the 
central pivot of ancient proto-chemistry in so far as the elixir theme was missing from 
it.a 'Chem-' would thus have a built-in connection, as it were, with chin i (i.e. kiem 
jiik),b or more simply with chin (k£em) alone. This is a consideration of real weight. 
The fact that another chin (kiem) derivative could generate a chi (X) in Byzantine Greek 
(p. 352 above) is also very relevant here. The Old Silk Road began to function soon after 
- I 10 (cf. Vol. I, p. 176), and if anyone thing would have interested the merchants 
who handled its cargoes through Central Asia more than anything else it would have 
been gold. If just after the time of Li Shao-Chiin (- 133) it became common know
ledge that Chinese adepts and technicians had ways of fabricating gold artincially,c 
talk about' the goldery', 'the gold art' or 'liquid gold' would almost naturally have 
been expected to spread over the rest of the Old World. Whoever were the real 
Persians who stood behind the name Ostanes (cf. p. 334), so revered by Pseudo
Democritus and his successors, might they not have brought with them among their 
semi-mystical impedimenta the Chinese name for a Chinese technique, whether or 
not in fact the manipulations of the Persian and Graeeo-Egyptian thaumaturgists 
closely resembled it? There is much evidence of contact between China and the 
Eastern Mediterranean both by land and sea between the - 1St and + 3rd centuries, 
Parthian middlemen and Roman-Syrian traders being prominent in the picture.d 

Indeed the dates are even consistent with a seed sown by Chang Chhien1 himself, who 
was away in Western Central Asia between approximately - 136 and - 126, or by one 
of his followers, or by some members of the other slightly later Chinese e~peditions 
to that region of Sino-Iranian contacU He and they had plenty of time to talk about 
their ideas and beliefs, explaining thaumaturgical Taoist metallurgy to some sym
pathetic Hun or Bactrian Greek, for example, and no doubt they also carried with them 
scrolls and other material objects. Two historical facts which make this kind of con
versation very plausible come at once to mind. We know that iron-casting was intro
duced to Ferghana and Bactria by Chinese technicians in the neighbourhood of 
-- I IO.f And we have a striking example of the kind of thing that Chinese travellers 
used to like to talk about, in the account of the interview of the Buddhist pilgrims 
Hui-Sheng2 and Sung Yiin3 \ ... ith the King of Udyana, when they expatiated upon the 
palaces of silver and gold of the holy immortals, and many other aspects of TaoIsm, 
medical and proto-scientific.g 

a Mahdihassan (15), p. 81. 
b Mahdihassan (14b), (21), p. 174, (22), (30), p. 43, (32), p. 340, (33), pp. Iozff. 
C And this is to say nothing of the preceding aurifiction (cf. pt. 3, pp. 26ff.), going back to -144 for 

certain, and probably half a century earlier than that. 
d See Vol. I, pp. 150,155, 157ff., 177ff., 181ff., 19Iff., 197ff., 199ff. and Vo!. 4, pt. 3, pp. 422ff. 

Some scholars ha\'e not hesitated to assert their belief that scraps of ChineSe alchemy, if not more, were 
transmitted to the eastern Roman world during the + 1St century; cf. \Vang Chi-Min (1), p. 10. On 
Indian-Alexandrian contacts at this time see the reviews of F rend (I, 2). e See Vol. I, pp. 173 ff. 

f Vol. J, pp. 234-5. We have discussed this further in pt. 2, p. 219 above. 
g Vol. I, pp. 207, 209. This was in + 520 or thereabouts, but the instance is a striking one .• for 

although the two were Buddhists, they were also patriots, and Taoism (with its corollary of alchemy) 
was a constituent of the national culture. 
'~1Il 2~!:E 3*~ 
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If some have found an influence of chin (kiem) on chemeia (chimeia, chymeia) 

difficult to accept, there has been less desire to question its influence on al-kimiya'. a 

No Arabic etymologist ever produced a plausible derivation of the word from Semitic 

roots, b and there is the further point that both chin i and kimiya' could and did mean 

an actual substance or elixir as well as the art of making elixirs, while chemeia does not 

seem to have been used as a concrete noun of that kind. c We are left then with the 

possibility that the name of the Chinese 'gold art', crystallised in the syllable chin 
(kiem), spread over the length and breadth of the Old World, evoking first the Greek 

terms for chemistry and then, indirectly or directly, the Arabic one. 

(iv) Parallelisms of content 

We have now reached the point when we can ask in what sense there was a community 

of interest between the proto-chemistry of the Hellenistic world and the alchemy of 

China. Clarification of this will raise in a natural way the further question of whether 

or not we ought to think of transmissions at this early time, and if so in what directions. 

A natural division presents itself-things, methods and ideas-so let us pursue it. 

Before doing this, however, we must just recall that fundamental distinction which 

we were obliged to make in Vol. 5, pt. 2. The reason why we wrote 'proto-chemistry' 

for the Graeco-Egyptian world in the preceding paragraphs, and' alchemy' for China, 

was because macrobiotics (longevity or material immortality attained by the aid of 

chemical knowledge) played hardly any part in the former culture but was central for 

the latter. The papyri described aurifiction,d and the adepts of the Corpus visualised 

aurifaction,e but the 'drug of immortality' was primarily a metaphor in the Greek 

context and primarily a real material thing for the Chinese.! There seem to be no ex

ceptions to this rule,g and it needs bearing in mind during the sub-sections that follow. 

a The initial consonant here is definitely kaf, not kh. This alone would exclude a possible derivation 
from khamir (leaven, yeast, ferment), as my friend Dr Said Durrani has pointed out. We are grateful 
also to Professor R. B. Serjeant and Professor D. M. Dunlop for advice on this subject. 

b For example, the derivations of al-~afadI, and Mu!}. al-Khwarizmi al~Katib (+976), from kama, 
to conceal, and (Heb.) Yahwe, God, could not today be taken seriously. Cf. Mahdihassan (9), p. 115, 
commenting on Wiedemann's article, s.u. in the 'Encyclopaedia of Islam' (30). On this al-KhwarizmI 
see Mieli (I), 2nd ed., p. 94, and Wiedemann (7). About the same time (+980), Bar Bahlul, in his 
Syriac lexicon, connected chemeia with Klma, the Pleiades, eight mixtures being governed by eight 
stars (cf. Berthelot & Duval (I), p. 133; Ruska, 13). The same work also confused it with kemelaya 
(chameleon, xap.a,Mwv), because of the colour changes in chemistry (cf. Hoffmann (I), p. 530; Berthelot 
& Duval, loco cit.). 

C Reiterated in his usual way by Mahdihassan (9). p. 109, (15), p. 83, (17), p. 67, (25), p. 40. Arabic 
has to say fan'at al-klmiya', 'ilm al-klmiya', 'the craft of. .. ', or . the science of. .. ', chemy. 

d Vol. 5, pt. 2, pp. 18ff. e Ibid., pp. 16ff., 21ff. 
t Ibid., pp. 72ff. 

11 Occasionally something suspicious turns up, but it tends to evaporate on analysis. Almost a 
century ago, Draper wrote: . Ptolemy Il, Philadelphus (r. - 285 to - 246) was haunted towards the close 
of his life by an intolerable dread of death, and spent much time in the discovery of an elixir, devoting 
himself to this with great assiduity. There was a chemical laboratory (in the Museum at Alexandria) 
to which people flocked from all countries', (I), p. 20, (2), vol. I, pp. 189-90, conflated. Justification for 
this statement has never been forthcoming; there is nothing to be found in the works of the standard 
historians such as Mahaffy (I) and Bevan (4), though we learn that he was an enlightened monarch, 
interested in Egyptian religion, doing much for commerce and industry, a benefactor to the Museum 
and Library, and devoted to mistresses both Egyptian and Greek after the death of Arsinoe n. Only in 

23'2 
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On the substances known and used there is not much to say, for as far as one can 
see they were quite similar in East and West. The two noble metals and all the ancient 
base metals were known to everyone, as also mercury and its sulphide, cinnabar, 
together with the two sulphides of arsenic naturally occurring. Besides these there 
were a number of crude ores and minerals, a variety of salts and alums, and the oxides 
of the metals. a In nomenclature there was of course no similarity, with a few excep
tions; lead was' black lead' and tin was 'white lead' in China as in the West,b while it 
is somewhat eyebrow-raising to find that the epithet' male' was applied at both ends 
of the Old World to one of the sulphides of arsenic. However, hsiung huang,' the 
'male yellow', was the disulphide, realgar, while aJ'senicon (apO'€VtKOV) was auripig
mentum, orpiment, the trisulphide.c It would not be wise to build very much upon 
this curious fact, in the absence of any other evidence of contact, which remains to be 
seen. It is also noteworthy, however, that the greatest achievements of ancient 
chemistry (apart from metallurgy) both concerned sulphides, the calcium poJysul
phides among the Greeks and stannic sulphide in China. And while we are upon the 
subject of colours, d there is always that disturbing fact that both in Hellenistic 
Alexandria and in China purple was of such great importance. Among the Greeks it 
was the highest stage of the transmutation of other metals into gold, the i6sis in the 
chrysopoia, while among the Chinese' purple sheen gold' was the most wonderful of 
the forms of gold, and purple was the colour of Taoist ineffability.e 

Lists of names and cover-namesf occur in both civilisations.g The greatest in 
China was probably the Shih Yao Erh Ya compiled just after + 800 (cf. pt. 3, p. 152). 
corresponding quite reasonably to the Lexicon of Chrysopoia contained in the Corpus, 
which may date from the end of the + loth century.h Parts of this are doubtless much 
Athenaeus (Deipnosophists, XII, 51) do we get a clue: 'Phylarchus. in the 22nd book of his Histories. 
tells us that" Ptolemy of Egypt, the most admirable of all princes, and the most lellmed and apcom. 
plished of men, was so beguiled and debased in his mind by his unseasonable llL\:ury that he actually 
dreamed that he should live for ever, and said that he alone had found out how to become an im
mortal ".' This however could have been theurgic, or something like the deification of Roman emperors
certainly it is not in itself enough foundation for attributing alchemical elixirs to Ptoiemaic Ale:»andria. 
If the account had referred to the + 3rd century rather than to the - 3rd, it might have been tempting 
perhaps to see in it a remote echo of Chinese Taoist alchemy, especialiy in the light of what has been 
said in the previous pages about contacts and transmissions, but Ptolemy Philadelphus is really rather 
too early for this. It was Dr S. Mahdihassan who first noticed this passage in Draper and brought it to 
our attention. 

a Further similarities in mineral materials are fairly obvious-stalactites and stalagmites for calcium 
carbonate (Vol. 3, p. 605), aetites with its legends (Vol. 3, p. 652), and 'thunder-axes' (Needham (56), 
p. 34). On all these things de Me\y (6) is is still worth reading. 

b Cr. Berthelot (r). p. 230, and Bailey (I), s.v. for Pliny. In China lead was also 'black tin'. 
c Berthelot (2), p. 210. De Mely (6), p. 328, saw this coincidence (if such it is) long ago, but confused 

the two sulphides. 
d Cf. the interesting and learned discussion of Dronke (3). 
e Vol. 5, pt. 2, pp. 23, Z53, z6zff., pt. 3, pp. 173, 194. 
f One of the frankest statements on the usage of Cover-names occurs in the JlIbirian • Book of the 

Western Mercury', tr. Berthe!ot & Houdas (r), p. 214. Here cf. Siggel (3). 
g And both tended to poetical fancies such as the blood, semen, horn or other parts, of mythical or 

coloured animals. 
h Corp. Alchem. Gr., I, H. See also Berthelot (I), p. 24, (2), pp. IQ-I!; Festugiere (I), pp. 22Q-1; 

\'on Lippmann (r), pp. I1, 325-6. 
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older, though some versions betray their date by giving Arabic terms in Greek,a but 
Mei Piao's work was certainly not the first in China. What is more startling, in view of 
the universal Chinese use of the expression huang pai chih shu, I 'the art of the yellow 
and the white', for aurifiction and aurifaction, is that Ps.-Democritus is said to have 
prepared a 'Catalogue of the Yellow and the White'. So Synesius, b but Zosimus also 
refers to his 'Books of the White and the Yellow'. c Of course, such expressions 
referring to silver and gold would be natural enough, and could have arisen, one 
supposes, quite independently. 

Passing to the methods used, we need say little about apparatus, since this is 
discussed in detail elsewhere (pp. 83 if.), and we have given attention also to the 
fundamental types of operation used (pp. 8 if.), showing that there was little or 
nothing to choose between China and the West in this particular.d Of outstanding 
interest here, however, is the fact that 'projection', i.e. great chemical change (often 
from base to noble metal) brought about by the addition of only a small amount of 
some other chemical substance, occurs early at both ends of the Old World, with 
China perhaps slightly leading. Tien2 in Chinese was epiballein (€1TL{3illEtV) in Graeco
Egyptian circles. It seems to have been present in - 1st-century China, judging from 
the reports concerning Mao Ying c. - 40 and Chheng Wei, whose fioruit was either 
-95 orc. -20; later on, after Yin Kuei about + 300, it becomes exceedingly common.e 

In spite of attempts to deny the fact, f there can equally be no doubt that it is fully 
developed in the Hellenistic Corpus, occurring not only in Olympiodorusg and 
Synesiush but in Zosimusl and even in Ps.-Democritus himself;j this means from the 
+ 1st century onwards.k So also transmutation (hua 3) is represented by several words 
-diabasis (oL(J.{3aO',~), strepsis and ecstrepsis (O'7"PEifJt~, EKO'7"PEifJt~), strophe and ecstrophe 
(O'7"poqnJ, €KO'7"pocfn1), while cataspao (Ka-racnra.w) seems to have meant the pulling away 
of the previous nature or form (cf. pt. 2, p. 22).1 Even the philosophers' stone is there, 
the 'stone that is not a stone' (lithon ou lithon, >.tOov ov AtOov),mand the powder (xerion, 
g~Pto/l) of projection.n Presumably it is conceivable that all this should have developed 

• Berthelot & Ruelle (I), vol. 3, p. 18. 
b Corp. n, Hi, 2; cf. Berthelot (I), pp. 155-6. C Corp. 1II, XXV, 2, 3. 
d At any rate, in general principle. Distillation and reflux distillation seem to have started earlier in the 

Hellenistic world than in China, where there was more skill anciently in steaming techniques; and when 
distillation developed in China it was with a logically antithetical design. Cf. pp. 62ff. above. 

e For the details see pt. 3, pp. 38-<) et passim. 
f E.g. Dubs (5), p. 8 I, in answer to which the late Prof. J. R. Partington supplied us most kindly with 

Corpus references (priv. comm. 1959). 
g Corp. n, iv, 12; 'project the powder', he says, very rightly, being engaged in the making of 

arsenical copper. h Corp. n, iii, 2; 'the projections of the Egyptians'. 
I Corp. 1II, vii, I; 1II, x, 2; 1II, xiii, end; 1II, xxiv, 7 'the prophet Chimes exclaimed with 

enthusiasm: "After projection, etc."'; III, xxviii, 2, 3 quoting Mary, 'project the yellow sandarac 
(realgar) in cloth bags'; 1II, lvi, I. 

j Corp. n, i, 4, 24; perhaps also making arsenical copper. 
k The word epiballein or similar forms is found also in the +3rd-century papyri. 
1 Hence again the origin of the word 'spagyrical'. 

m The two titles, Corp. IV, xx, tit. (Comarius to Ps.-Cleopatra), and Ill, xxix, tit. (Zosimus), may be 
later additions, but the stone is in the text at any rate in two places, Ill, vi, 6 and Ill, xxix, 21, both 
Zosimus. n Corp. III, xxix, 24 (Zosimus). Cf. p. 473 below. 
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twice over, but if one is resolutely determined to reject any infiuences from the East, it 
must give a somewhat uncomfortable feeling to know that aurifiction and aurifaction 
were going on in China a couple of centuries earlier than the first evidence we have of 
the techniques in the Mediterranean region. 

As for the fundamental chemistry, mostly rather simple, that gave rise to the idea of 
projection in the first place, we now have a number of reasonable explanations. An 
idea common, it seems, to all the Old World civilisations, it has kept on cropping up 
throughout this Section (pt. 2, pp. 18, 195,223,225), Besides the mere debasement of 
the noble metals in diplosis, Western Asia and the Mediterranean region had zinc com
pounds with which to make the gold.like brasses, and arsenic to turn copper silvery 
or golden, while to these East Asia added nickel for the production of the really silvery 
cupro-nickel. There were also always of course the amalgams, where' all the mercury 
was turned to silver', and other possible uniform-substrate alleys which have been 
discussed in the metallurgical-chemical introduction (pt. 2, pp. 242ff.). But this was 
only half the armamentarium of the aurifictors and aurifactors, for striking results 
could be achieved by mere surface-films, whether quite coarse as in the case of the 
classical gilding and silvering processes, or rather fine, as when base metals were 
treated with sulphurous and arsenical vapours. Indeed if projection was made with 
very small amounts of substance relative to the mass to be transmuted, it is probably 
only to be explained in terms of oxidation and deoxidation. Cadmium ot antimony in 
lead gives oxide films of striking colours on cooling, and such films can even be dyed 
with organic colours (as in the case of the anodised aluminium oxide films so com
monly used on metal objects at the present day); and this was very probably known 
both to the Alexandrians and the Chinese. Again, high-tin bronzes are liable to 'sweat', 
crystals of pure tin growing out at the surface by segregation during solidification, and 
this can produce a highly silvery appearance. Many effects of that kind could have been 
produced. And finally, though it was probably not usually thought of as projection, 
there was the clever-and very ancient-technique of leaching out ba&e metals from 
the alloy surface, leaving a thin layer of almost pure gold or silver. A great deal must 
always have depended on what use for the aurifactive 'gold or 'silver' was in mind, 
for re-casting would destroy surface-films, and uniform-substrate alloys would there
fore be required if this was to be done. With all such possibilities before us, one can 
feel fairly ready to diagnose any case of aurifaction in the literature, either Eastern or 
Western, provided always that the description is sufficiently fulL 

Also under the heading of methods two further aspects should not be forgotten, 
the importance attached to secrecy and oral instruction (khou chiiehI)aboth in East 
and West, and the accompaniment of chemical operations by magic, exorcisms, 
talismans, etc. (fu 2).b 

How now to organise the realm of ideas? As it happens, there is a quite convenient 
way, for the Hellenistic proto-chemists were fond of certain sayings which they called 

a Corp. n, i, 3, 29 (Ps.-Dem.). Cf. Berthelot (1), p. 162; Bidez & Cumont (1), voL 2, p. 317; 
Festugiere (1), pp. 221, 332ft. 

b Here there is a wealth of material; we refer only to Berthelot (1), pp. IS. 16, 3$. 
I I=t~ "r,r 
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ainigmata, 'enigmas' (alviYfLa-ra). or. as we might say, axioms or aphorisms. Let us then 
take a look at the most important of these, adding a running commentary in which the 
similarities and differences with Chinese thought can be described. To begin, then, 

[I] The All is One, by It arises every thing, [all things tend to the One],a and if the All 
were not One, it would be nothing at all.b 

The All is One, by It every thing is engendered; the One is the All, and if it did not 
contain all things, it could not engender them [or, it could never have come into existence].c 

[la] The Serpent is One, it possesses the Power according to the Two Symbols.d 

Here the main affirmation would have commanded the assent of every ancient Chinese 
philosopher. 'The sage embraces the Oneness of the universe, making it his testing
instrument for everything under Heaven'. e The unity and uniformity of Nature is of 
course the basic assumption of natural science. 'Only the enlightened man holding on 
to the idea of the One can bring about changes in things and affairs'.f Side by side 
with this first Alexandrian aphorism we could reasonably set that beautiful passage 
from the Lieh Tzu book,g purporting to be the words of Lieh Yii-Khou's master 
Huchhiu Tzu-Lin, talking to his fellow-disciple Pohun Wu-Jen. 

There is an Engenderer which was not itself generated. 
There is a Changer which is itself unchanging. 
The Ungenerated can generate generation, 
The Unchanging can transform the things that change. 
What is engendered cannot but generate in turn, 
What changes cannot but undergo further change. 
Therefore there is perpetual generation and perpetual transformation, 
And there is never any time when generated things are not generating, and changing 

things not undergoing change. 

He was speaking of the Tao, as it shows itself in the Yin and Yang, the four seasons, 
and all the cycles of growth and dissolution. So also in their way were the Greeks and 
Egyptians.h Presumably anyone anywhere in the world meditating on Nature could 
have said the same kind of thing, but in considering the cosmic arrangements we must 
remember that there were also more detailed parallelisms. Certain symbolic correlations 

a Only in Ps.-Cleopatra's Chrysopoia figure, opp. p. 64 in Berthelot (I), cf. p. 61. Also (2), pp. 133, 
135· 

b Corp. I1, iv, 27 (Olympiodorus, quoting Chemes); III, xx, I (Zosimus). Cf. Berthelot (I), pp. 61, 
178,284. Cf .• Gospel of Thomas', log. 81, in Doresse (I). 

C Corp. III, xviii, I (Zosimus, quoting Chymes). 
d Again Ps.-Cleopatra only. This has to do with the Ouroboros symbol, on which see pp. 374ff. 
e Tao Te Ching, ch. 22, cf. Vol. 2, p. 46. f Kuan Tzu, ch. 49, cf. Vol. 2, loco cit. 
/J Ch. I, p. I b, tr. auct. This book consists of material of all periods between the - 5th century and 

+380. 
b The Greek background of Aphorism [I] has been studied by Sheppard (4). The idea of the world 

as a single whole or organism (unum esse omnia) seems to have started with Xenophanes (c. - 530; cf. 
Diels (5), vol. I, no. 21 (II), p. 121, no. 31 (2), from Simplicius, Phys. 22, 22ff.; Diels-Freeman, p. 93), 
unless an Orphic fragment preserved by Clement of Alexandria is earlier. Certainly Plato (Soph., 242D, 
Fowler ed., p. 359) attributed it to the Eleatics before Xenophanes. Contemporaries of the Alexandrian 
proto-chemists often voiced the affirmation of cosmic unity, e.g. Poimandres, XII, 8 (Hermes to Thoth, 
in Corp. Hermet., ed. Nock & Festugiere, vol. I, p. 177) and another Gnostic work mentioned by 
Clement-as also Hippolytus and Galen (for references see Sheppard). 
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in the world of the Hellenistic proto-chemists were similar to those of the Chinese, 
though not identical, e.g. the association of spatial directions with colours, a and of 
elements with metals, planets, and even lunar mansions.b 

Next comes a very famous aphorism. 

[2] One nature takes pleasure in another nature, one nature triumphs over another nature, 
one nature dominates another nature.C 

[20J You, 0 King, must know this, and all leaders, priests and prophets must know this; 
that he who has not learnt to recognise the substances, and has not combined them, and has 
not understood their forms and joined like with like, will labour in vain and his efforts will 
be fruitless-for the natures of things take pleasure in each other, are charmed by one 
another, destroy one another, transform one another, and generate again each the other.d 

On this splendid proto-chemical saying much has been written, but perhaps it has 
not so far been pointed out that we almost seem to be listening to a version of the 
'mutual production order' (hsiang sheng l ) and the 'mutual conquest order' (hsiang 
sheng2) of the Chinese Five Elements as that doctrine developed after the time of 
Tsou Yen in the -4th century.e According to this there was a defined sequence in 
which the elements came into being, one from the other, and a second sequence in 
which they overcame and destroyed each other. When these doctrines were first 
explained we noted that there were certain hints of similar ideas among the pre
Socratics, notably Pherecydes of Syros (c. - 550)f and Heraditus of Ephesus 
(c. - 500), but they are not much more.g To this should be added also that Plato, in 
the Timaeus (c. - 360), envisaged an interchangeability between water, air and fire, in 
an ascending series, only earth, a caput mortuum, remaining always unchanged.h 

Nevertheless it seems doubtful whether this aphorism can be fully accounted for by 
Greek theories of preceding centuries, so here is a case where it might be well to leave 
open the possibility that some other influence, perhaps adjuvant rather than capital, 
came Westwards along the Old Silk Road. 

As regards the second quotation, a point of interest lies in the words' will join like 
with like' (ta gene synapsei tois genesin, Ta Y€V'rJ avvaif;H TOt, Y€V€O'tv), for it echoes again 
the concern which the Chinese had with the idea of thung lei. 3 ""le have taken occasion 
to compare the Greek with the Chinese thought on this subject in another place 
(pp. 318ff.), and found the latter more developed, since the lei were divisions cutting 

a Cf. Berthelot (I), pp. 35, 182. Jung (8), pp. 195,292, was much impressed by this, thi:lUgh not too 
sure on his facts. b Cf. Berthelot (I), p. 49, (2), pp. 73 ff. 

C Corp. I, iii, J2 (Philos. Egg), I, v, 3 (Ouroboros), I, xiii, 7 (ls1& to HONs), I1, i, 3 (the temple vision 
in Ps.-Democritus), I1, iii, r (Synesius, attributing to Ostanes), Ill, i, 7 and lll, xix, 2 (ZO$imus)~ Pllrts of 
the aphorism recur as a refrain in the Physica kai Mystica, I1, i. 4-12,14, 16-18,20-28. Cf. Bldez & 
Cumont (I), vo!. I, pp. 244ff.; Festugiere (I), pp. 229, 231, 259; Berthelot (I), p. 151. 

d Corp. VI, xiv, 3 (Philos. Anonym. quoting Ps.-Detnocr.). Cf. 'Gospel of Philip', I(X), 113, 126 an.! 
Gaertner (I). 

e See Vo!. 2, pp. 253, 255-6. The similarity was noted briefly by Ts~ng Chao-Lun (2). cr. p. 312. 
r Cf. p. 346 above. 
g See also Vo!. 2, p. 245. In later times echoes are more frequent and more explicit. The astrological 

work of Nechepso-Petositis, supposed to be of the mid - 2nd century, says: 'una natura ab alia vincitUr, 
unusque deus ab altero ... ' (Riess fragm. no. 28, from Firmicus Matemus, Math. IV, 16). Or IIgain 
Ptolemy: 'the lesser cause yields always to the greater and stronger', Tetrabiblos 1,3 (cf. Boil, 6). 

h s6C to 57C; cf. Cornford (7), pp. 224ff. 

I t§ !E • tU1J 3 jpJ Jm 
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across the basic distinction between Yin and Yang things. For this last we can find a 
parallel in Zosimus, where he speaks of some substances originating from water, 
o~ers from fire. a Such are the roots of the idea of chemical affinity in both civilisations. 

The next aphorism does not perhaps have such close similarities with Chinese 
thought. 

[3] If you do not take away from bodies their corporeal estate, and if you do not transform 
incorporeal things into bodies, [and if you do not make two bodies into a single one],b you 
will never obtain what you are seeking [or, none of the results you hope for will be produced]. C 

On the surface there is of course community, for the interconversion of vapour (chhi,1 
aithale, aUJQ).7J) and solid substances, whether in sublimation, volatilisation, distillation, 
condensation, or chemical combination, was an exceedingly familiar phenomenon 
both in East and West; but the aphorism probably means a good deal more than 
that, having reference to the basic Greek proto-chemical doctrine of the deprivation 
and addition of forms (cf. pt. 2, pp. 22ff.). It is a striking thing that in Chinese theory 
there does not seem to be any appearance of the death-and-resurrection motif, though 
in the Corpus this can be found explicitly referred to.d Nor can one find in China any 
parallel to the concept of prima materia, stripped of all forms, both those which it 
had before and those with which the aurifactor would endow it. The distinction 
between matter and spirit was always in China much less sharp (cf. pt. 2, pp. 86, 92), 
and at this early time, corresponding to the Han period, the later Neo-Confucian con
ception of chhiZ and li,3 matter and organisation,e had not developed-even when it 
did, it was not at all the same as Peripatetic matter and form. What substituted for 
these theories was the interaction of the forces represented by the trigrams and 
hexagrams (kua4) of the I ehing,! and of that there seems to have been no trace in 
Europe. 

Though' favourable times' (kairoi, KaLpot) are mentioned in the Corpus now and 
then,g and time itself (chronos, XpovoS') measured and waited upon, there was nothing 
like so great an emphasis on time in Hellenistic proto-chemistry as in Chinese 
alchemy.h Our theoretical sub-section (pp. 242ff.) has demonstrated how vital it there 

a Corp. Ill, x, 2. In Ill, xxviii, 9,10 we have 'similars' (ta homoia, 'Ta iif'o.a) and even 'relationship' 
or affinity (.<yngeneia, l1V')''YEv£.a). Cf. Berthelot (I), p. 160. 

b Only in the quotations attributed to Mary the Jewess. Cf. 'Gospel of Thomas', log. Ilotr. Menard; 
Doresse. 

C Corp. JII, iv, a fragment specifically attributed to Hermes. Mary is quoted in Olympiodorus (11, iv, 
40) and in Zosimus or Ps.-Zosimus (JII, xxix, I). The aphorism also occurs in I, iii, I2 (Egg) and IV, i, 9 
(Pelagius quoting Zosimus. but the first part only). Cf. Festugiere (I), pp. 242, 253; Berthelot (I), 
pp. 134, 171-2. 

d Corp. JII, viii, 2 (Zos.). It is curious that fertility rituals figure very little in the Chinese material 
which Frazer collected for his' Golden Bough '. Prof. Dubs (priv. comm. c. 1950) doubted whether the 
theme had ever played any prominent part in Chinese culture. This may be understandable if the idea 
of the resurrection of the body was primarily ancient Egyptian and Mesopotamian (cf. pt. 2, p. 79). 

e See Vol. 2, pp. 472ff. 
f A point well made by Huang Tzu-Chhing (I), p. 723. 
g E.g. Ill, xiv, xv (both Zosimus, but referring to Hermes). See especially Festugiere (I). pp. 243, 

264, 277, 278-9. 
h As Sivin (2) was perhaps the first to emphasise. 

I~ 
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was, not only in connection with the experimental heating times (huo hou1)a but also 
for the slow development of minerals and metals in the earth, this being artificially 
accelerated by the alchemist in the laboratory. Only perhaps in the Ouroboros symbol 
(cf. p. 375) did the Greeks and Egyptians implicitly accept the importance of cyclical 
processes in chemical change and the time inevitably taken by them. 

On the other hand, and linking up with what has just been said on the intercon
version of vapours and solid substances, there was much community of thought in 
China and the West about the formation of mineral and chemical substances in the 
earth. The two 'exhalations', dry and wet (anathumiaseis, o.va8vp,ui(lfts), of Aristotleb 

were mirrored in the role of chhiz as the Chinese understood it. A classical statement of 
theirs runs as follows: c 

Rock and stone are the kernel of the chhi, and the bones of the earth. Large mas$cs form 
cliffs and boulders, the smallest particles form sands and dusts. The seminal essence of the 
chhi gives gold and jade, its poisonous part produces white arsenical ore and arsenious oxide. 
When the chhi congeals it gives rise to the red and caerulean pigments; when it becomes 
transformed it trickles out in the form of alum (waters) and mercury. Such are its transmuta
tions. Now it changes from something soft into something hard, as when concentrated brine 
crystallises into dense masses; now it changes from something moving into something still, 
as when petrifactions are formed from plants and trees. Even flying things and running 
things can be changed into stone, and the once animate pass into the inanimate. Even 
thunder and shooting stars can appear as stones,d the formless passing into that which has 
form. Thus do the treasures of the great earth come into existence. Though metals and 
minerals, formed on the great potter's wheel of Nature, and in its furnaces and bellows, may 
seem but dull and stupid things, the Shaping Forces have produced them in inexhaustible 
abundance; and human beings may rely on them as full of value in the preservation of life 
and health. Though they may seem but dead gewgaws their use and profit to mankind is 
inexhaustible. 

With this de Mely compared the statements one can find in Seneca's Quaestiones 
Naturales (c. + 60) on the breath of the earth producing metalliferous veins and all its 
other minerals. e And there are also closer parallels, such as the idea that lead is the 
ancestor of all the other metals. f And what the Huai Nan Tzu book says about the 
generation of metals in the earth (po 225) can be paralleled closely enough by medieval 
European statements such as one we have given already from Vincent of Beauvais 
(c. + 1246),g or others in Arabic sources such as Ibn Sina's Kitiib al-Shifii' ( + I022).h 

a Or, more precisely perhaps, the phasing of the alchemist's application of fire or other heat pre
scribed, on theoretical grounds. 

b Discussed in Vol. 3 above, pp. 469, 636ft'. One of the best accounts is that of Eichholz (I). 
C PTKM, ch. 8, (p. I), tr. auct. The now inadequate translation of de Mely (6), p. 317, was taken 

from Wakan Sanzai Zue (de Mely (I), text, p. I, tr. p. 3). 
d 'Thunder-axes' and meteorites. 
e E.g. 11, x, Ill, xv, VI, xiii, x\'i (Clarke tr., pp. 60, 126, 240, 245). 
f This is in Corp. III, xvii, I (Zosimus), cf. Berthelot (I), p. 229. Correspondingly, PTKM, ch. S, 

(p. 12), taken from the Thu Hsiu Chen Chun Pen TshaQ, c. + 1040; thence de Mely (t), text, p. 220, tr. 
p. 27. Berthelot (3) noticed this. Of course Chinese texts cannot always be taken au pied de la itttrt!; 
apart from the symbolism of 'lead' in physiological alchemy, lead also stands for the Yin or feminine 
Metal element in the Tshnn Thung Chhi type-process. er. p. 253. 

g Vol. 3, p. 639. h Tr. Holmyard & Mandeville (I), pp. 38ff. 

'*!!7; 23fl 



33. COMPARATIVE MACROBIOTICS 

One can only say that these ideas were common property throughout the length and 
breadth of the Old World from the beginning of our era onwards. 

Moreover there was in antiquity what Halleux (I) has called a 'biological conception 
of the mineral world'. Already in the Iliad the formation of silver is described as 
genethle (yevE8A1!), a birth word normally only used of men. a Nascitur, or gignesthai 
(ylYVEu8a,) , was the standard term later on for metals and minerals, opposed in 
Dioscorides, for example, to skeuazomai (UICEv&'{0l-'a,) for artificial products. Thus the 
mineral world was assimilated to the vegetable and animal worlds, b hence indeed the 
idea that mines should be allowed to have a fallow period. c In Chinese we do not 
see this' biological analogy' so clearly since the verb sheng l was always indifferently 
used for birth and for all natural production. This brings us, however, to the role of 
sex in proto-chemistry. 

The next aphorisms take us right into the realm of the Yin and the Yang. 

[4] Above, the celestial things, below, the terrestrial; by the male and the female the work 
is accomplished.d 

[5] Join the male and the female, and you will find what you are seeking.e 
[6] If the two do not become one, and the three one, and the whole of the composition 

one, the result attained will be nothing.r 

Certainly nothing could be more like the thien ti yang yin2 complementarity than the 
first of these,g but we have to reckon with a widespread tendency to sexualisation in 
the ancient West also, doubtless because sexual union was one of the most primitive 
analogies for all chemical reaction. h According to Seneca, the Egyptians recognised 
a male and a female manifestation of each element, earth, fire, air and water-male 
crags and boulders being opposed to female cultivatable land, male burning to female 
glow, windy maleness to misty femaleness, and the sea being manly while fresh water 
was feminine.! The ancients also believed that certain stones were of two sexes, male 
(arren,apP1!v) and female (thelys,8ijAvs). Three such are in Theophrastus, the lyngurion, 
(AvyyOVP'ov), i.e. tourmaline or fossil amber, rated according to the degree of trans
parency, and the sex of the lynx the urine of which was supposed to have formed it; 
the cyanos (ICvavo~), i.e. azurite, basic copper carbonate, rated according to the depth of 

all. 2.857. 
b There is much further material on this in different times and places in Daubree (I); Sebillot (I); 

Cline (I) and Eliade (5). 
C On Virgil's remarks about the iron ore of Elba Servius commented that the iron grows again there. 

As Bailey says (I), vol. 2, pp. 175-6, weathering would transform exposed sulphide to the sulphate, but 
the idea in the minds of the ancients was certainly that of vegetative growth. 

d Corp. Ill, x, 4 (Zosimus), but also as a kind of caption to one of the MS. drawings of apparatus, 
Berthelot (2), fig. 37, from 2327, fol. 81 v, cf. pp. 161, 163. 
. e Corp. 1II, xxix, 13 (Zosimus, reporting a saying of Mary). Cf. 'Gospel of Thomas', log. I, 22, in 

Puech (4); log. 27, in Doresse (I); cf. Pagels (I). 
f Corp. I, Hi, 13 (Philos. Egg, an ancient fragment). 

g As Holgen (I) already realised in 1917 (p. 404). Yoshida Mitsukuni, too, (7), p. 210, was much 
impressed by the parallelism. 

h Olympiodorus records a symbolic correlation of Chinese type, making the east-male (Yang) and the 
west female (Yin); Corp. Il, iv, 32, commented on by Berthelot (I), p. 64. The immense importance for 
later Western alchemy of sexual ideas and imagery, as in the 'marriage of contraries', etc., often else
where referred to in these volumes (pt. 3, pp. 69, 214, and here, pp. 121,253,259) was well emphasised in 
a rather quaint paper by Redgrove (I). i Quaest. Nat. Ill, xiv (Clarke tr., p. 125). 

I ~ z;Rtil![!J~ 
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the blue colour, and sardion (aap(}wv), i.e. cornaline or sardonyx, also by the depth of 
its red. a This was handing down older traditions.b Moreover it was only natural 
that magnetite should exercise a feminine attraction on martial iron, c and fire be 
struck from male flint.d And' pregnant stones', aetites, geodes, nodular concretions, 
etc. we have already mentioned. e In the Corpus the actual words for marriage and 
sexual union are used in connection with chemical reactions again and again,. e.g. 
syngamesosin (a1Jyyo.fl~awaLv) in Ps.-Democritus, corresponding precisely to the 
Chinese terms such as chiao kou 1 which we constantly encounter in the other parts 
of this Section. 

Nor can one overlook the important presence of women adepts in proto-chemistry 
and alchemy from the very beginning-Pseudo-Cleopatra, Mary the Jewess and 
Theosebeiaf correspond most strikingly with the wife of Chheng Wei, the wife of 
Ko Hung, Wei Hua-Tshun or ¥.eng the Teacher in China.g Gnostic prophetesses or 
women Taoists, they were always in the picture. h If there were ancient connections 
between the culinary and the chemical arts, this is not so surprising, but surely there 
were much deeper reasons-there were certain things which could only be accom
plished by collaboration between the sexes, and for the birth of new compounds as 
well as for the birth of children, goddesses and women could do what gods and men 
alone could not. Now no ancient civilisation had this dual function so de€plyembedded 
in the nature of all being as did the Chinese, for the Yin and Yang were the most 
fundamental manifestations of the Tao; i Yin i Yang chih wei Tao~.i The extent 
therefore to which this profound ontological sexualisation, so characteristic of 
Chinese thought, had influence beyond its borders Westwards during the Hellenistic 
period is a question which ought to be raised, and indeed kept open, while research 
continues. 

Further aspects of generation, including fermentation, arise in the last of the 
Hellenistic aphorisms which we must consider. 

[7] Gold engenders gold, as wheat produces wheat, and women give birth to men.! 
[Or:] He who sows wheat harvests wheat, he who sows gold and silver will obtain 

more gold and silver.k 

• De Lapidibus, see Caley & Richards (I), pp. 109, llZ; Eichholz (z), p. 107. Pliny follo'>vs suit with 
the carbuncle and the sandastros, Hist. Nat., XXXVII, 9~, 10!. 

b Cf. Boson (3) on the Assyrian and Babylonian texts. 
C Pliny, however, divided the magnet-stones themselves into male or female according to their 

attractive power (Hisi. Nat. XXXVI, 118, 129). 

d Cf. Nonnus, Dionysiaca, 11, 493 ff. 
e P. 205 above, and Vol. 3, p. 652. See also especially Bromehead (2); Bailey (I), vol. 2,p. 253. 
f The eminent role of women in Hellenistic proto-chemistry was underlined by Berthelot (t),p. 64. 

g To say nothing of all the semi-legendary or mythical instructresses like Su Nu,. or rather the real 
women of charismatic skill who stood behind them. Cf. Vo!. 2, pp. 147-8 and pt. 5 helow. 

h There were many ways in which they could have been important in chemical technology at an 
earlier time still. Already we have met with an Akkadian perfume-craft mistress of the -13th century
Tapputi-Belatekallim; p. 83 above. 

i J Ching, Hsi Tzhu App. I, ch. 5, (ch. z, p. 35a, Wilhelm-Baynes tr., vol. x, p. 319)· 
i Corp. I, xiii, 8 (!sis to Horus), Il, iv, 3~ (Olympiodorus). In both cases a husbandman is appealed 

to as witness (Acharantus and Achaab respectively), and in the second the saying is attributed to 
Hermes. k Corp. IV, i, 8 (Pelagius). Cf. Berthelot (I), pp. 51-2, 186. 

I~1/IIj 2-1I1l:-I!jL2:Ul~ 3~ic 
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We are standing here at the beginning of human knowledge about the phenomena of 
catalytic action, but while part of it was based on a true appreciation of the working of 
ferments, another part originated from a metallurgical misunderstanding. Noble 
metals have the property of retaining many of their characteristics even with con
siderable 'dilution', hence the possibility of 'debasement'. As we know (pt. 2, 
pp. 18 ff.), the papyri and the Corpus constantly speak of the imitation, or 'multiplica
tion', of the precious metals by alloying them with others such as copper, tin and lead, 
but at least some of the gold and silver mixture (asem, electrum) had to be there, though 
quite a small amount might do. Hence the proto-chemical artisans and philosophers 
talked of the diplosis or triplosis (doubling or tripling) of asem, the necessary amount 
of which was often thought of as a 'seed', possibly something like what we might call 
a nucleus of crystallisation. Moreover, it is clear enough (p. 357 above) that the theme 
of 'projection', the conversion of much by the addition of little, was already in the 
Corpus, just as it had been in China a century or so earlier;a and it was most natural 
that the action of a small amount of substance (corresponding to the later philosophers' 
stone) should have been likened to the action of yeast. After all, this had been made 
use of, if not understood, for three or four millennia already. The idea of a pinch 'of 
leaven leavening a great mass was taken over simply from the empirical human 
technology of beer and bread-the' domestication of yeasts', which must go back at 
least to Babylonian times. b 

The word loosely used for ferment in the Corpus is maza (fLa.{a), meaning leavened 
barley-bread, c thought of, presumably, in the unrisen state. The ordinary word for 
yeast itself, zyme ({vfL1J), was not used. Zosimus, writing to Theodore, speaks of that 
'inexhaustible maza' that Moses obtained according to the precept of the Lord, d and 
explains that the maza is the copper, to be converted as the bread is. From this it is 
sure that Zosimus (c. + 300) visualised projection as a kind of fermentation. e The 
'inexhaustible stock' is referred to also in both the artisanal papyri.f What is more, it 
seems that the word maza came quite early to be identical with the name of the art, 
chemeia, itself, for Zosimus describes a procedure contained in 'the Maza of Moses'.g 
This writing cannot be the' Domestic Chemistry of Moses' (cf. p. 327) as we have 
it now, because that texth is assessed at a + 7th-century date, but it could have been 
some earlier writing attributed to Moses; in any case Zosimus goes on to quote a 
sentence occurring 'towards the end of the Maza of Moses'. This by itself might not 

a One recalls the theological-liturgical parallel; pt. 3, p. 38, to which add Staniloae (I). 
b On beer and brewing in ancient Mesopotamia see Huber (3), almost but not quite replaced by 

Rollig (I) .. Modern biochemistry has enabled us to make a clear distinction between the process of 
fermentation as such and the growth by cell-division of the population of organisms concerned, but such 
knowledge was not available to the ancients. 

C Inferior to leavened wheaten bread, artos (apros). Strange that a word so similar in sound, matza, 
referred in Hebrew to unleavened bread. 

d Corp. Ill, xliii, 6. This is a catalogue raisonne of chapter headings and contents in a book now lost. 
Some of the subjects in the relevant chapter are of much interest, e.g. decomposition (sepseDs, uri.pEWS), 
fermentation (zymiDseDs, 'VfUWUEWS) , transformation (metaboles, p.ETapo>'fis), and regeneration (palin
genesias, 1TaM.YYEVEulas). 

e Indeed he says as much explicitly, quoting Ps.-Democritus, in Corp. Ill, lii, 4. 
f Leiden pap. no. 7, Stockholm pap. no. 8; cf. Caley (I, 2). 
g Corp. Ill, xxiv, 4, s. A similar reference to Chimes immediately follows. h Corp. IV, xxii. 
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be very convincing were it not for the undoubted fact that later on massa, the Latin 
equivalent, came to be a synonym of chemia and alchemia. Massa normally means, of 
course, a lump, as of dough, or an inchoate mass of anything.a 

From all this,ancient literature the idea of the metallurgical 'ferment' passed into 
the alchemy of the Arabs, where nearly all the writers have it-the Jabirian Corpus and 
Ibn Umail, also the Turba PhiZosophorum and the + IIth-century 'Book of Alums 
and Salts'. Thence to Geber about + 1300, and to the VillanovanCorpus of the early 
+ 14th century, where massa and azymum have become the regular words for the 
philosophers' stone as ferment,b actual gold and silver still being thought of as 
necessary elements in its composition. Indeed a garbled etymology at times derived 
alchemia itself from archymum (Le. azymon, a'vlLov, unfermented dough), so that all 
chemistry (archemia, apX"IlLta) was synonymous with the 'yeasty craft' (~za prlJJfma, 
lLa'a 1TptiYlLa), as in the early + 14th-century Byzantine Greek translation of Pseudo
Albertus Semita Recta or De Alchemia.c And so massa came to rest in Ruhland's 
lexicon ( + 166 I): 'K ymus, id est massa. d Kuria vel kymia, id est, massa, heist dieselb 
Kunstjalchimia, al-kymia'. e This replication process, whereby a certain thing could 
make more of itself, like the widow's cruse of oil, ad infinitum, was surely a strange and 
not often recognised ancestral foreshadowing of the knowledge we now have about 
the self-replicating ribonucleoproteins in all cell-division. And by the same token it 
well exemplifies the truth that' the alchemists took a path just the opposite of later 
chemistry, for while we seek to explain biological processes in terms of chemical ones, 
they conversely explained inorganic phenomena in terms of biological events.'f 

In Chinese alchemical literature we have not found so much use of the terminology 
of fermentation, whether for the yeast or the mass of material which it transforms into 
something else,g but by contrast a rich related vocabulary, that of embryology and 
foetal development, is very much to the fore. To maza and massa corresponds the 
'chaos' of the yolk and white, the hung-jung, I as it is called already in the Lun fJeng,h 

a One cannot help wondering (in spite of Murray's Etymological Dictionary) whether this word, 
associated as it was with bread, could have generated the tenn 'mass' used in the Western Church for 
the eucharist or holy liturgy. The usual derivation is of course from the words of 'sending away' or 
dismissal, either of the catechumens before the anaphora or of the whole people at the end of the rite
unless 'commission' was a direct parallel of 'leitourgia·. But if maza accomplished (fermentative) 
change, so did the words of institution when pronounced by an ordained presbyter. Could nmtZ:a al$o 
be relevant (though only the Western church preferred unleavened bread)? Strange that in Aramaic 
patir, unleavened bread, also meant 'to dismiss', 'to send home'. 

b See Ganzenmiiller (2), pp. 148. 177; Dannstadter (1). pp. IZZ, 181. One Geber reference is Liber 
Fornacum. chs. 25-27. Russell tr., p. z55. 

e See Berthelot (z), pp. 208-9. 
d P. 272. Also p. 149. 'Chymus, id est, massa'. Cf. p. 403 below. 
e P. 271. Cit. Berthelot (z), p. Z57. There is even a suggestion that "laSSa may have been the origin of 

the German word for brass. messing (von Lippmann (I), p. 573). In view of what we have seen (pt. 2. 
pp. 195 If. above) about the imitation of gold by means of the low-zinc brases, this may hllve distinct 
plausibility. f Ganzenmiiller (z), p. ISO, Cf. p. 363 above. 

g It does nevertheless from time to time occur, as in the passage from the TsTuzn Thung Chhirepro
duced on p. 317 from ch. 32 (ch. 3. p. sa) or TT990, ch. 3, p. 6b. Here it is closely in the c«m*ext of 
similia similibus .. . , i.e. the thung lei· concept, categorical identity or similuity, a. thought-complex 
probably derived in part from the biological phenomena of fennentation and generation inaU the 
ancient civilisations. h Vol. z, p. 370. 
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and to the 'hermetic' vessel which came to be called in the West the 'egg of the 
philosophers'a correspond tan,l. 2 the hen's egg, and even more frequently thai,3 the 
womb or matrix. Certain paragraphs in our sub-section on theory in China have had 
to be devoted especially to these parallelisms, b which even went so far as to involve 
the actual use of avian egg-shells in the experimental or technical set-ups. The image 
of the chicken egg and embryo (chi tzu4) constantly recurs, and one often finds the 
expression tan phi,s the 'foetus of the elixir', i.e. intermediate stages in its formation. 
So also in the Hellenistic Corpus there are two tractates concerning the 'egg', the 
first entitled' What the ancients said about the Egg', c the second' Nomenclature of 
the Egg, the Mystery of the Art'. d Both these explain figurative cover-names for many 
reagents drawn from the components of the hen's egg, and there is a third of the same 
kind (not in the Corpus): 'Elucidation of the Parts of the Egg according to Justinian'. e 

The first two could be of the + 2nd or + 3rd century, the third probably of the late 
+ 7th. On the other hand, a further short piece is called' Techniques of the Emperor 
Justinian 'f and this deals with the dry distillation of real eggs, a procedure which 
occurs commonly elsewhere in the Corpus and led, as we know (pt. 2, pp. 252-3) to the 
'divine' or 'sulphurous' water (calcium polysulphides). 

The two ideas, of leaven and life-germing, were closely connected. Very early the 
development of embryos was thought of as a kind of fermenting, morphological 
differentiation, with the appearance of complex organs, muscles, nerves and vessels, 
being analogised in a simple-minded way witli the varied textures, shapes and colours 
which appear in maturing cheese. In the early Jewish Wisdom Literature, Job is made 
to say: 'Hast thou not poured me out as milk, and curdled me like cheese? Thou hast 
clothed me with skin and flesh, and knit me together with bones and sinews.'g 
Aristotle was saying the same thing-for him the menstrual blood was the material 
basis of the foetus and the semen provided the form, acting upon it just as rennet acts 
upon milk.h This idea, though little further developed, remained a commonplace 
throughout the Western Middle Ages, prominent for example in the visions of 
Hildegard of Bingen {+ 1098 to + II80),i and related to what Albertus Magnus had 
in mind when he said that' eggs grow into embryos because their wetness is like the 
wetness of yeast'. j 

These lines of thought were to lead in the end to our present understanding of 
proteins and enzyme proteins. The fascination which Alexandrian proto-chemists and 
Chinese alchemists alike had felt about the extraordinary potentialities of the avian 
egg and its contents was felt again by Sir Thomas Browne (+ 1605 to + 1682) in his 

a Illustration in Berthelot (2), p. 170; the kerotakis or aludel. 
b Cf. pp. 292ff. above. 
C Corp. I, iii, re-titled by Berthelot & Ruelle. 
d Corp. I, iv, a shorter fragment. 
e In Berthelot (2), pp. 214-15. He suggests (pp. 176,297) a Pseudo-Justinian n. 
t Corp. v, xxiv. On the general significance of eggs cf. Berthelot (I), p. SI. 
g Job 10,10. The book is now dated soon after -400, written somewhere in Palestine or Arabia in 

the post-exilic period. 
h For fuller discussion see Needham (2). 
i See Singer (3, 4). 

'm ·It 
j De Animalibus, XVII, ed. Stadler (I). 

5:1'tH£ 
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chymical elaboratory at Norwich in the middle of the century, where he carried out 
many experiments with the apparatus then available to try and find out more about 
these proteinaceous substances. a Work paralleling this on the mammalian amniotic 
and allantoic fluids was done by his contemporary Waiter Needham, and further 
efforts to unveil the secrets of the proteins of eggs were discussed at length by Hermann 
Boerhaave in his Elementa Chemiae of + 1732. But no real break-through in the under
standing of protein structure was possible of course until the development of organic 
chemistry in the nineteenth century, and the classical work of Emil Fischer stood 
nearer the end of that than the beginning. 

This concludes what had to be said about the Hellenistic aphorisms and the light 
which they throw on the earliest Western proto-chemistry, sometimes very close to 
Chinese alchemy in its ideas and theories, sometimes further away. But the love of 
aphorisms and oracular sayings did not cease with the Greeks, it was handed down 
through all later European chemical technology and alchemy, stemming in large 
measure from the wisdom of its Arabic counterpart. Let us look at the most outstanding 
gnomic utterance of these subsequent times, the Tabula Smaragdina or 'Emerald 
Table'. b This was a short statement in about a dozen verses, purporting to reveal the 
whole secret of alchemy-to anyone who could understand it. Immensely influential, 
or at least highly regarded, throughout the later Middle Ages and post-Renaissance 
periods, it was first printed in + I5_pc and often afterwards, as in the Musaeum 
Hermeticum of + 1678.d But it was already well known in the + 13th century because 
it is mentioned in the De Rebus Metallids et Mineralibuse (c. + 1280) authentically of 
Albertus Magnus, and reproduced (in one of its many versions)! by Roger Bacon in 
his edition of Pseudo-Aristotle, Secretum Secretorum ( + 1255, with an introduction of 
c. + 1275).g This was then, however, far from new, because in fact it was an Arabic 
work, the Kitiib Sirr al-As1'ii1', a book of advice to kings, first translated into Latin by 
Johannes Hispalensis c. + I140 and again by Philip of Tripoli, c. + 1243. The book 
itself may have been compiled at some time around + 800, and it may have had a 
Syriac original, though this is not certain.h The text of the Tabula! underwent several 
other translations into Latin, including one probably by Plato of Tivoli c. + I 140 and 
another by Hugh of Santalla in the middle of the same century) The former, studied 
and collated by Steele & Singer (I), was the source of the well known version of 
Holmyard;k that of Read, however,! derived from the early printed versions through 

• On this and the rest of the paragraph further information is in Needham (2). 
b Emerald was a name for any green stone, including green glass. For example, the 'sacro catino', 

a great dish taken by the Crusaders at the sack of Caesarea in + 1I0I, said to have been brought to 
Solomon by the Queen of Sheba, and to have been used at the Last Supper, turned out, when taken 
from Genoa to Paris in 1809, to be of green glass. 

cAnon. (101), the De Alchemia of Nuremberg. 
d Anon. (87), tr. Waite (8), vo!. 2, p. 243. e I, i, 3. 
f Several of these were collected in Tenney Davis (9). 
g Steele (I), fase. 5, pp. xlviiiff., 115ff. For English ineunabula and later versions see Manzalaoui (I), 
h Cf. Mieli (I), 2nd ed., pp. 69-70. 
i Its Arabic title was Kitlib al-Lauh al-Zumurrudi. 

j This last was published by Nau (;), and is reproduced in Ruska (8), p. 178. Cf. Haskins (r), p. 67· 
k (I), p. 95. I (I), p. SI. 
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chemical historians such as Thomsona and Rodwell.b For the corpus of legend which 

was handed down about the Tabula, its discovery by Alexander the Great in the 

tomb of Hermes, c etc. etc. we may refer simply to Read, and expatiate no further 

here. 

As was pointed out by von Lippmann,d no Greek original was known, and none has 

come to light since his time. Apart from the Pseudo-Aristotle,e Holmyard (13) was the 

first to find another Arabic version, in the Kitiib Ustuqus al-Uss al-Thiini (Second 

Book of the Elements of the Foundation), one of the treatises in the Jabirian Corpus.! 

Actually the Tabula text appears in at least one of the other books in this, the Kitiib 
al-lJayy (Book of the Living).g But though that would imply the middle or latter half 

of the + 9th century, the date was pushed still further back when Ruska (8) discovered 

the Tabula at the end of the Kitiib Sirr al-Khaliqa wa $an'at al-Tabi'a (Book of the 

Secret of Creation and the Art (of Reproducing) Nature),h otherwise entitled Kitiib 
Balaniyiis al-lJakimfi '1-' Ilal (Book of Apollonius the Wise on the Causes).! This is not 

in the Corpus but it was extremely influential upon it,j and it has no connection with 

the + 1st-century Apollonius of Tyana (Balinas or Baliniis) except in so far as he 

retained a great name among the Arabs for natural philosophy and magic. k Internal 

evidence shows that this book was written possibly as early as +650, more probably 

a (I), vol. I, p. 10. 
b (I), p. 62. 
C The Arabs later on were particularly partial to stories of occult inscriptions discovered in under

ground tombs or temples. Perhaps one may be allowed the surmise that the idea of a cavern containing 
treasures of (chemical) wisdom may go back to the cycle of legends associated with Adam's cave. Jewish 
apocryphal writings which first appeared about the - 3rd century related that after their expUlsion from 
paradise Adam and Eve found a cave in which they hid the treasures of the earth and in which they 
were themselves finally buried. This story germinated in the Adam-Book of the Sethian Gnostics (cf. 
Doresse (I), vol. I, pp. 28Iff.), but it also assumed a Christian form which said that what Adam hid in 
the Cavern were the treasures which the Magi afterwards took with them to Bethlehem. Eventually it 
gained wide diffusion in many languages-Hebrew, Aramaic, Syriac, Armenian, Arabic, etc. As finally 
edited by a Nestorian early in the + 4th century, the Syriac 'Book of the Cavern of Treasures' (tr. 
Budge, 7) goes on to say that when they found the cave at the top of a mountain Adam and Eve were 
still virgin, but that he was now consumed with passion for her. So they took from the borders of the 
Garden gold, frankincense and myrrh (symbols of kings, priests and physicians to come) and blessing 
them laid them up in the Cavern to be a house of prayer for ever; which things being done they went 
down to the foot of the holy mountain and there they lay together. Thus Eve became pregnant with 
Cain and his twin sister LebhGdhli, and again with Abel and his twin sister KelImath. Later the parents 
of mankind were buried in the Cavern. For further information on this legend cycle see Bezold (3), 
pp. 7-8; Preuschen (I); Gotze (I); Monneret de Villard (2); Foerster(I) and Doresse(I), vol. I, p. 202. 

Of course one need not insist on a Hebrew origin for the cave-complex in view of the prevalence of 
cave-tombs on each side of the Nile valley, to say nothing of the adyta of the pyramids, but it might be 
another case of that confluence of Hebrew and Egyptian ideas which is so evident in the Greek proto
chemical Corpus. 

d (I), p. 58. Cf. Ullmann (I), pp. I70ff. 
e A + 12th-century Arabic MS., ostensibly dictated by the priest Sergius of Nablus, was discovered 

by Ruska (25). The translation of this Tabllla version is in Ruska (8), pp. II3ff. 
f Kraus (2), p. 12, no. 6. Holmyard gave an English translation; also in Ruska (8), pp. 120 ff. 
g Kraus (2), p. 47, no. 133; cf. (3), p. 280. 
h The last half of the title refers to the Tabula Smaragdina, which was supposed to describe in veiled 

terms an esoteric doctrine of the making of the elixir (Kraus (3), pp. 302-3). On Ruska's discovery see 
Winderlich (I), pp. 15-16; Plessner (3). 

I This was first studied by de Sacy (I) in + 1799. Cf. Kraus (3), pp. 272ff. 
j Kraus (3), p. 282. 
k As has been well emphasised by Multhauf (5), pp. 12Sff., I3Iff 

24 NSC 
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about + 820 under al-Ma'mun.a Its content has made it seem close to that of the .. 
Syriac 'Book of the Treasures' written by Job of Edessa early in the + 9th century,b 
and also to what we have of Nemesius of Emesa (Homs)C who wrote in Greek about 
+ 400, contemporary with Synesius, but there is no direct parallel or overlap with 
the texts of either of these.d Thus there is stilI no ancient version of the Tabula either 
in Syriac or Greek, and the possibility presents itself that a source farther in the east 
should be looked for. 

I t was the considered opinion of Ruska that the origin of the text lay in a north
eastern direction, from Further Asia.e It was, he said, neither Islamic, nor Persian, 
nor Christian; could it be 'Chaldean' or Harranian (cf. p. 426)? Ought We not to 
think, he went on, of 'the great culture-oases in the region of the Oxus and Jaxartes 
rivers, of Merv and Balkh, or Khiva, Bokhara and Samarqand, those great cities 
which since ancient times had seen the exchange of material and inteUectual goods 
between West and East, and where Greek traditions endured for such a surprisingly 
long time?' These two rivers flowing into the Aral Sea enclose Sogdia. and Bactria, 
with Khwarizm to the west and Ferghana to the east-but to mention such names is to 
evoke the spirit of Chang Chhien and to mention China also. And Ruska did not 
shrink from this, for he visualised the cities on the Central Asian trade-routes north 
and east of the Sassanian empire as filled with a mixed population of Persians, 
Turanians, Syrians, Indians and Chinese,! places, as we know, where Buddhism, 
Manichaeism and the Chinese cults met together with Nestorian Christianity. Here 
the Graeco-Egyptian culture-world had passed into a cloudy distance, but alchemy, 
astrological and macrobiotic, was very much alive.g 

Resting one day in 1968 at a wayside auberge in the South of France, I read again 
the text of the Tabula Smaragdina and felt so much the Chinese flavQur of it that 
I started translating it to see how it would look in that language. Later on, returning 
home, I found that Chang Tzu-Kung (1) had suggested a possible Chinese original 
as long ago as 1945.h Perhaps we may dare here to reproduce the text inserting the 
Chinese words which one might imagine could have been in the primary form of it.i 
It runs as follows: 

a Ruska (8), pp. I2Sff., 127, 166; Kraus (2), p. lviii, (3), pp. 272ff. Ruska considered that it could 
hardly be earlier than the +7th century. 

b Tr. Mingana (I). C Lat. tr. Matthaei (I). 
d Kraus (3), pp. 276, 278. 
e (8), p. 167. This is in agreement with the general view of other scholars, e.g. GanzenmuUer (2), 

p. 32. r (8), pp. 174-5. 
g As a living witness to this conception we may cite that leaf of paper discovered in Eastern Sinkiang 

which has on one side a Chinese Buddhist sutra text and on the other a mystical-magicalminenlogy or 
lapidary of Hellenistic type written in Turkish but evidently translated from Sogdian; This has been 
described by Thomsen (I), with comments by Andreas. On the geognphy of the Central Asian routes 
of communication the studies of Herrmann (2, 3, 5, 6) have not really been superseded. The importance 
of the Old Silk Road for Chinese-Hellenistic intellectual contacts was already realised by Holgen (r) in 
1917 (p. 471) and later emphasised again by Huang Tzu-Chhing (2) and others. Cf. Fig. JS3Itt. 

h He knew only the version of Read (I). Some thirty years later Yoshida Mitsuk~ni (7), p. 209. 
translated it into Japanese, using many expressions similar to or the same as those which occurred to us. 
The whole atmosphere of the alchemical creed seemed to him very reminiscent of the Tsnan ThUng 
Chhi (cf. Vol. 5, pt. 3, pp. soff.). 

i Using the German translation of the oldest known Arabic text, in Ruska, (8) pp. l59ff. 
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I. True, true,a with no room for doubt, certain, worthy of all trust (is this). 
2. See, the highest (shangl) comes from the lowest (hsia2), and the lowest from the highest; 

indeed a marvellous work of the One (Tao3).b 
[3a. See how all things (wan wu4) originated (sMngS) from It, by a single process.]e 
[3d. How wonderful is Its work (tsao hua6)! It is the principle (li7) of the world and its 

sustainer (chu8).]d 
4. The father of it (the elixir, tan9)e is the sun (Yang IO), its mother the moon (Yinll); the 

wind (chhi ll or feng 13 ) bore it in its belly (thaiI4), and the earth (thuIS) nourished it (yang 
chihI6). 

s. This is the father (tsu I7) of wondrous works (shen mingpienhuaI8),f the guardian (pao I9 ) 
of mysteries (shing jen miao yung20), perfect in its powers (te21 ), the animator of lights 
(kuang22) 

6. This fire (hU023) will be poured upon the earth (thu IS ) .... 
7. So do thou separate the earth (thuIS) from the fire (hU02l), the subtle (chhing24) from the 

gross (cho 2S), acting prudently and with art (shen Shu26).g 
8. It (the Taol ?) ascends from the earth (ti27) to the heavens (thien28), [and orders the lights 

(yao29) above],C then descends again to the earth; and in it is the power of the highest 
and the lowest.h Thus when thou hast the light of lights, darkness will flee away from 
thee. 

9. With this power of powers (the elixir, tan9) shalt thou be able to get the mastery of 
every subtle thing (weilO),i and be able to penetrate (thungll ) everything that is gross 
(cho2S ). 

10. In this way was the great world itself formed (tsao WUl2). 
[II. Hence thus and thus marvellous operations (miao fall) will be achieved.]j 
12. Hence I am called Hermes, thrice great in wisdom. 

[13 ..... ]k 

a This emphasis on truth reminds one that Jung (8), p. 348, was much impressed with the parallelism 
between the 'inner spiritual man', actually, the' true man' (alethinos anthrtJpos, aA'18IVOS If.v8PW1TOS) 
of the Gnostics, and the chen jenl4 or 'perfected' or 'realised immortal', later 'adept', of China. It is 
hard to know what to make of a coincidence like this; standing by itself it may not mean very much, but 
who knows what words of wisdom and what same-seeming ideals were exchanged in the Central Asian 
cities? Cf. Leisegang (I), pp. 78ff., who points out that Philo Judaeus was one of the chief users of the 
expression. 

b It would also come naturally in Chinese thought to write ChhienlS and Khunl6 here (cf. Vol. 2, p. 3IS, 
Table 14), and the whole affirmation looks remarkably like the doctrine that the extreme of Yang (Yang 
chil ') generates Yinl8 and vice versa (see Vol. 4, pt. I, p. 9, Fig. 277, as also Fig. 1515 above; and all the 
discussion of physiological alchemy in Vol. 5, pt. 5). 

C Considered to be a later addition. d A much later addition, thought Ruska. 
e Or, 'the primary vitality (yuan chhil9) '. 

f We conjecture that the origin"l of 'works' here could have been the typical 'changes and 
transformations'. g Or possibly chhiao kung.40 

h Is this not a palpable reference to the powers of pure Yang (shun YanK") and pure Yin (shun Yin42) 
at their transient maxima? 

I Or perhaps chi.4l j Only in one Arabic version. 
k Not in the Arabic, nor are any of the other Latin codicils either. 
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Whatever may be thought of this rather unusual exercise, a it is at least reasqnable 
to suggest that a sharp look-out should be kept for possible primary sources in the 
Chinese alchemical and philosophical literature. Chang Tzu-Kung, who noted many 
parallels in Chinese tradition for the inscribing of gnomic utterances on slabs and 
steles in caves and temples,b was inclined to see the origin of the Tabula in the Nei 
yeh I chapter (49) of the Kuan Tzu 2 book, a text datable in the late -4th century or 
the early - 3rd. We are not sure how convincing this is, for no exact parallelisms of 
wording occur; and the long chapter, in rhymed prose, is mainly concerned with 
Taoist ataraxy, harmony of the self with the universe, and the beginnings of physio
logical alchemy in diet and breath control.c Still, there are beautiful passages about 
the world of Nature, two of which may be quoted. 

Always the essence (ching3) of things is what gives them birth (sheng4); 

Below, it gives life to the five grains; above, it orders the stars in their ranks. 
Coursing through all things between heaven and earth, it may be called daemonic and 

spiritual, 
Stored within the breast of a man, it may be called the sagely. 
Therefore this breath (chhi 5) of life-
How bright it is! As if mounting the heavens, 
How dark! As if entering an abyss of gloom, 
How vast! As if filling the whole ocean, 
How compact! As if held within the self. ... d 

Or again:e 

What enables transformation (hua6) in unity with things (i wu1) is called spirit (shenB), 

What enables change (pien9 ) in unity with (human) affairs (i shih lO) is called wisdom (chih ll ). 

To transform without altering one's breath of life, 
To change without altering one's wisdom, 
Only the enlightened man who grasps the unity of Nature (chih i chihchun tzul%) is able to do 

this! 
And since he grasps this unity, and does not lose it, 
He is able to reign as prince over the myriad things. 
The enlightened man commands things, and is not commanded by things, 
Because he has gained the principle of the One (te i chih Ii I3 ) • •• 

But it is not quite what we are looking for, and something much nearer would be 
needed to confirm our suspicion. 

a I had, at least (without knowing it), the inspiring example of Genzmer (I), who succeeded in 
reconstructing the original German of a verse or two of epic theodicy (of - 500 or so) from Tac:itus' 
Latin (Germ. 11). This was most kindly brought to my knowledge by Dr Peter Dronke. For its further 
background see Ineichen, Scindler & Bodmer (I), pp. 708ff. 

b A typical example has been given in translation in pt. 3, p. 195 above. 
C We drew upon it now and then in Vo!. 2, e.g., pp. 46, 60-1, but it is funy translated by Rickett (I), 

pp. IS8ff. 
d Pp. la, b, tr. Rickett, op. cit., mod. auct. 
e Pp. 3b, tr. Rickett, op. cit., mod. auct.; cf. Haloun (2) in Vo!. 2, loco cit. 
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What does so rather more is the little that we know of the content of the '!look of 

the Secret of Creation' of Balinas himself, the first in which the Tabula occurs, and 
perhaps to be put in the + 7th or + 8th century. It has never been printed, so it is 
accessible only in the Arabic and Latin MSS, but something has been told of it by 
Multhauf.a It seems to contain several of the most characteristic motifs of later 
Arabic alchemy-knowledge of sal ammoniac and borax, the idea that all metals are 
mixtures of sulphur and mercury, and even (in one version)b the numerological or 
, quantitative' analysis of elements and qualities in chemical substances. But in the 
account of 'creation', or cosmic evolution, the thought grows closer to Chinese 
origins. Heat acted as male, cold as female, their union producing humidity and 
dryness, just as Yang and Yin would be expected to do. The minerals and metals are 
each connected with the planets, as they would be in the Five-Element symbolic 
correlation system, but further the metals themselves are male or female (gold, iron 
and lead Yang, copper, tin and silver Yin, and mercury hermaphroditic or equally 
balanced).c Just as in the Huai Nan Tzu passage,d ores are concocted in the bosom of 
the earth century after century, mercury 'fermenting' with sulphur there, as so often 
it was made to do in the 'regenerated elixir' experiments of China. e Although it is 
generally agreed that • Balinas' refers to Apollonius of Tyana in Syria, one is almost 
driven to wonder whether this consensus should be questioned (for it rests on very 
little), and whether we might not have to have recourse to an Apollonius of Bactria? 
After all, the Euthydemid and Eucratid kings left behind them there a population 
Greek in names, and partly in speech, for centuries afterwards; and from a country 
where under many rulers the coins bore images of Hindu gods with Greek inscrip
tions almost anything might be expected. But even if we stick to Apollonius of Tyana 
( + 1st century) as the eponymous hero we must remember that his biography registers 
much Asian contact, especially with the' magi' in Mesopotamia and the brahmins and 
ascetics of India.t There is probably much more to be discovered yet about what 
Ruska called the • Apollonische Schriftenkreise' than anything we can at present say.g 

a (5), pp. 125ff., 132-3, following de Sacy (I). Cf. Plessner (9). 
b According, at least, to one of the Jl!.birian writers; Kraus (3), pp. 188, 196. 
C Of course this assignment of sexes is quite different from the Chinese. Cf. Fig. 1533. 
d See p. 224. e Cf. pt. 3, pp. 20, 73-4, etc. 
f Cf. Meile (I); Goosens (I); Filliozat (6). The 'Life of ApoIlonius of Tyana' was written by Philo

stratus of Lemnos about +218; tr. Conybeare (I); Jones (I). He was one of the learned circle of the 
Syrian empress Julia Domna in Athens, and died c. + 240. Most of the travels of Apollonius about which 
he wrote are considered quite apocryphal, but they include a visit to Taxila in India, and to Ethiopia. 
It remains, however, a most insipid book, and I find it very difficult to understand how ApoIlonius can 
ever have got such a reputation among the Arabs for alchemical natural philosophy. 

g The other great Tabula of the Western Middle Ages was the Tabula Chemica attributed to Senior 
Zadith Filius Hamuel. There is no doubt about the identification of this writer with Mui;lammad ibn 
Umail al-!;illdiq al-Tamiml, who died c. +960. The piece is a very allegorical poem in some 90 strophes, 
and derives directly from two works in Arabic, the Kitab ai-Ma' al-Waraqf wa'l-Art! al-Najmfyah 
(Book of the Silvery Water and the Starry Earth), and the RisaIat aI-Shams Uti 'I-HilaI (Epistle of the 
Sun to the Cresent Moon). The Arabic texts were discovered by Rosen in 1877 and de Slane in 1883, 
and the identification was made by Ali, Stapleton & Husain (I), who published the Arabic and the Latin 
together in 1933. See also the discussions of Ruska (9, 10). The Latin versions are extremely corrupt, 
and the Arabic very Hellenistic in origin, quoting Hermes, Ps.-Democritus, Mary, Zosimus, etc. 
Although it uses their aphorisms freely, it is too long-winded to be regarded as aphorismic itself, so we 
do not consider it further here. Cf. also Holmyard (I), pp. 99-100. 
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In closing this balance-sheet, and in this connection, we should like to allude to a 
point which was acutely made by Berthelota and which has already been referred to 
(pt. 2, p. 25). The word atom never once passes the lips of the Hellenistic Ploto
chemists. Thus the writers of the Corpus (like the artisans of the papyri) seem to stand 
aloof from the traditions of Greek atomism and Indian atomism alike, and though they 
were certainly close to some versions of Peripatetic philosophy (cf. pt. 2, p. 26),their 
lack of interest in atoms seems to link them, as it were, along the Old Silk Road,. with 
those other, more northerly, regions of Iranian and Chinese culture where atoms were 
not in favour either. 

(v) Parallelisms of symbol 

Lastly comes the question of symbolism. As is well known, the MSS of the Hellenistic 
proto-chemical Corpus are illustrated by four depictions of a serpent with its tail in 
its mouth.b This (Fig. 1525) is the emblem (or representation of a mythological being) 
traditionally known by its Greek name as Ouroboros, c the' dragon tail-eater' (OpdKWV 
Oupofi6pos). Three of the pictures are captioned by variant forms of Aphorism [1] above; 
and it is not difficult to think of reasons why the Graeco-Egyptian proto-chemists 
should have chosen Ouroboros as their chief symboL d The infinite rotation oftrans
formations giving new things within the unity of matter and of Nature,e the repro
duction of the original substances started with, as in the oxidation and reduction of 
metal and calx, the repeatability of combining and decomposition, the cycle of auri
factive or aurifictive changes produced by adding arsenic to copper and blow~:ng it 
off again, even the kerotakis technique of reflux distillation,! all would justify the 
symbol of eternal recurrence. 

In the Corpus itself there are three chief mentions, two short descriptiens among the 
oldest fragments,g and one curious paragraph apparently written by Olympiodorus 
late in the + 5th century.h The first begins (obviously referring to chemical change): 

Here is the mystery: the serpent Ouroboros (devouring its tail) is the composition which 
as a whole is devoured and melted away, dissolved and transformed by fermentation (or 
putrefaction, sepsis. ai/¥1£S) . .. ! 

a (I). pp. 263-4. 
b Two of these are pictorial and two diagrammatic. All are reproduced in Sheppard (4), perqaps the 

best paper on the subject. and of cours.e in Berthelot (I). p. 59. opp. p. 64, 284; (2), figs. 11, .3,34. 
pp. 193. 196. Sherwood TayJor (2) reproduces three, and all treatments of Greek proto-chemistry say 
something on them. 

e A better English spelling would be Uroboros. analogous to words like 'urode!e'. The etymology is 
from oura (ovpe), tail, and the root of bora (pope), food, boro$ (pop';s), voracious. 

d Serpents as such were also numinous because the sloughing of the skin typified regeneratj(:m and 
rebirth; cf. Macrobius, Saturnalia, I, xx. This could have been connected with the death.and .. resur
rection motif of prima materia; cf. Sheppard (5). 

For a later Chinese Buddhist parallel cf. Vol. 2, p. 422 and Fig. 47. 
e Berthelot (I), p. 284. 
f Sherwood Taylor (2). 
g Corp. I, v and vi, both titled by Berthelot & Ruelle. 
h Corp. 11, iv, 18. 
t This may well have been a reference to the attacking of the base metal by the corrosive vapours in 

the klrotakis. 
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Fig. 1525 Fig. 1526 Fig. 1527 

Fig. 1525. Hellenistic Ouroboros. A representation from MS. Marcianus 299, fol. 188v. The in
scription says: 'The One is the All' (in Chrysopoia, ps-Cleopatra). 

Fig. 1526. Hellenistic Ouroboros. Another representation, from Paris MS. 2327, fol. 196 (in Olympio
dorus, late + 5th century). The tail-eating serpent's three concentric rings are coloured green, yellow 
and red, from inside outwards respectively. The four feet are said to represent the basic elements 
(tetras6mia), and the three ears the sublimed vapours (aithalai), probably sulphur, mercury and arsenic. 
Both these redrawings are from Sheppard (4). 

Fig. 1527. Hellenistic Ouroboros on a Gnostic gem, one of the many Abraxas talismans. From King (3), 
redrawn by Sheppard (4). Date ± 1st century, contemporary with ps-Cleopatra. 

And it goes on to explain another of the pictures (Fig. 1526) by saying that' the four 
feet constitute the tetrasomia (T€TpaawJ-Lla) '& and' the three ears are the three sublimed 
vapours (aithalai, alBdAaL)'.b For his part, Olympiodorus wrote: 

Agathodaemon, having placed the original principle in the end, and the end in the original 
principle, affirmed it to be that serpent Ouroboros; and if he spoke thus it was not in jealousy 
(to hide the truth) as the uninitiated think. That is made obvious by the use of the plural
eggs.c But you who know everything-who was Agathodaemon? Some say he was the 
ancientest among the philosophers of Egypt, others that he was a mysterious messenger, 
the good angel of that land. Others have called him the heavens, perhaps because a serpent is 
the image of the world. And indeed certain Egyptian hierographists, wishing to represent the 
world on obelisks, or express it in sacred characters, have engraved the serpent Ouroboros. 
with its body studded with stars. 

This was what I wanted to explain about the original principle, said Agathodaemon.d It 
was he who published the book on chemeutics.e 

His reference to the star-studded serpent reminds us that in fact Ouroboros was 
a symbol far older in time and more widespread in space than the proto-chemistry of 
Hellenistic Alexandria. The image of the serpent or dragon eating its own tail was 
very ancient both in Egypt and the Mesopotamian region. A primeval serpent was 
part of the cosmogonic mythology of the Pyramid Texts (c. - 230o)f and occurs 

a The Pb, Cu, Sn, Fe alloy supposed to be the starting-point of aurifaction. 
b Certainly Hg, As and S. The second fragment is essentially a shorter version of the first. Both of 

them end with a passage about the ritual slaying and sacrifice of a temple-guarding serpent, which 
closely parallels one of the visions of Zosimus (Corp. Ill, i, 5); cf. Berthelot (I), pp. 60, 180-1. We have 
already encountered dragon-killing metaphors connected with alchemy in ancient China (pt. 3, pp. 7-8). 

C Which generate fowls, and they eggs once again. 
d Now a real person must be intended. e Cf. p. 344 above. 
f Rundle Clark (I), pp. 50ff. In the 'Book of the Dead', even older, the serpent Apepi personifies the 

darkness which the rising sun (Horus), symbolised by a cat, must daily conquer (Budge (4), pp. 248. 
280). 
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figured in Ouroboros form both in Coffin Text pictures (c. - I300)a and in the 
mythological papyri (c. '- I05o).b But two intertwined Ouroboroi are seen arIso in a 
relief of black asphalt excavated from a level of the Elamite necropolis at Susa 
antedating Hammurabi's time (c. - 2000).c These ideas of cosmic serpents surrounding 
the universe were quite appropriate as symbols of the recurrences of the plan.;:tary 
revolutions, accurate in their several periods but incommensurable.d They would also 
have come to be connected quite naturally with celestial serpents and dragons, either 
in the form of constellations or of the monster which controlled· solar and lunar 
eclipses.e 

Ouroboros reached his apogee, so to say, in the Gnostic period ( - 2nd to + 3rd 
centuries)f when the Greek and West Asian cultures had come together.g Many 
theologies resulted from that union. h The tail-eater appears on innumerable inscribed 
gems, seals and amulets which have come down to us (cf. Fig. I527};i since the 
seventeenth century these have been known as Abraxas gems, because that word 
often occurs on them, as here, where it is accompanied by lab as well. The former was 
a Gnostic incantation or word of power,J the latter the name of one of the archons or 
evil demiurges and rulers who had created and now governed the material wl)rld, 

a Rundle Clark (I), pp. 53, 81, 240ff., figs. 8, H. Hermopolis, standing for the whole world, is 
surrounded by Ouroboros. 

b Piankoff & Rambova (I), p. 73 and facsim. pI. 1 (the Papyrus of Her-uhen A). Cf. Mahdihassan 
(26), fig. 3. 

C Mbnoires de la Delegation en Perse, vol. 13, pI. XXXVII, 8, in connection with the paper of 
Pottier (I). Cf. Deonna 6). 

d 'The nous-demiurge, encompassing the circles and whirling them round with thunderous speed, 
set his creations in eternal revolution, so that every ending is a new beginning', Poimandres, U (c. 1:' Isf 
cent., Corp. Hermet., Nock & Festugiere (I), vol. I; cf. Jonas (I), p. 150). Cf. Sir Thomas Browne: 'All 
things began in Order, so shall they end, and so shall they begin again; according to the Ordainer of 
Order, and the mystical! Mathematicks of the City of Heaven', • Garden of Cyrus' (+ 1658), ch. s. 

e Cf. Vol. 3, pp. 228, 252. See also the fragment De Dracone Coelesti preserved in Cumont (5), vol. 8, 
pt. I, pp. 194ff.; and further in Bouche-Leclercq (I), pp. I22ff. 

f Perhaps before the life of Christ we should speak of proto-Gnostic ideas, cf. Grant (I), p. 14. 
g The symbol had not been known in classical Greece or in the Etruscan and early Romanculwres. 
h On the general relations of Gnosticism and proto-chemistry see Sheppard'sinteresting study (I). 

As Doresse (I), vol. I, pp. 10Sff. and Puech (3) have pointed out, there are very Gnostic passages in 
Zosimus (Corp. Alchem. Gr., m, xlix, 'On the Letter !1'), and in Olympiodorus (Corp. !I, lv, 32) where 
the cosmic mythology of Adam and Eve is already sketched in purely chemical terms, fo~hadowing 
the medieval equations: Adam == philosophica! sulphur, and Eve = philosophical mercury (cf. Doresse. 
op. cit., p. 130). 

Again, there are echoes outside the Corpus. According to St Ephraim of Syria (d. + 373), the Gn<;lstics 
and Manichees say that the mingled constituents of good and evil 'conquer one another and are con
quered by one another' (Mitchell (I), vol. 1, p. xvii). This is reminiscent of Aphorism (2]. 

The historian of chemistry should also be aware that Gnosticism in due time found a place within the 
bosom of Islam as part of the theology of the Ismailite (ltmii'rlrya) movement (+8tl1 to + loth centuries). 
This was closely connected both with the scientific writings of the Brethren of Sincerity (cf. Val. 2, 
pp. 95-6, Vol. 3, p. 602) and with the J!ibirian Corpus in Arabic alchemy ~cf. pp. 3C)6ff. below). (}n this 
connection, the full implications of which are as yet far from being fully understood, see Corbin (I); 
Strothmann (I). 

I See King (4), pI. XII, la, descr. pp. 206-7; and (3), pis. C 5 and M 2,· also pp. 103, ~J3ff. 
Sometimes Ouroboros appears as one constituent part of the design, but often, as here, it fort:ns the 
frame. These religious and magical representations, sometimes very complex and even now not entirely 
explained, were first studied and published by de Montfaucon (I) at the beginning of the + 18th 
century. See the English edition, vol. 2, pt. 2, bk. 3, pis. 48-53. Cf. Berthelot tl), p. 62; Preisendanz (z); 
Bonner (I), pp. 19, 158,250, pis. H, 39, VII, 141, 153, VIII, 172, IX, I9I. 

J Derived from the figure 365 in Greek mathematical-alphabetic notation. 
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planetary gods with names derived from those of the Old Testament God of Israel.a 

Ouroboros has been supposed to symbolise eternity here, but as like as not it stands 
for all the aeons, terrifying vastnesses of time and space in which man's spirit was 
imprisoned if no saviour came, each cyclical and perpetual like planetary revolutions.b 

By the + 1st century the symbol was penetrating Roman,c Gallo-Romand and 
Scythiane culture. 

The Gnostic literature also has many references to Ouroboros. The tail-eater, 'king 
of the worms of the earth', occurs, identified with the serpent of Genesis, in the 
+ 2nd-century Jewish-Syriac' Acts of Kyriakos and Julitta ';f while in the apocryphal 
, Acts of the Holy Apostle Thomas' ( + 3rd cent.) he too meets the tempter serpent, 
son of the world-encircling tail-eater.g This book is particularly interesting because 
it incorporates the older 'Song of the Apostle Judas Thomas in the Land of the 
Indians', h a beautiful allegory in which the son of an Asian king! is sent to Egypt to 
steal a pearl of great price guarded by a coiled dragon there. The details we omit, only 
drawing attention to the remarkable appearance in + 2nd-century Syriac of an 
astronomical motif characteristically Chinese) This is only one more indication of 
that Westward current which gave Buddhism such an influence not only on 

a The real God of Light and Life, alien to this world but man's only true home, was sharply 
distinguished by the Gnostics from either Yahwe or Zeus, since (like Mani after them) they regarded 
all material things, including food and sex, as irredeemably evil. Their creator therefore was also evil, 
and the good God was not a creator. For one of the best accounts of Gnosticism see Jonas (I). But 
there is a rich expository literature, for example Leisegang (3); Wilson (1,2) and the older book of 
Burkitt (2). Burkitt was one of my greatest teachers, but his conviction that all the Gnostic systems 
ought to be regarded as Christian heresies is hardly, I think, acceptable in the light of modern 
knowledge. Even though some of their books made much use of personages and logia taken from the 
Christian Gospels, as well as parallel soteriological doctrines, they were really forms of another religion. 

VVe have no certainty that any form of Gnosticism as such ever spread as far as China, but it has long 
been suspected that the Taoist Trinity (San Chhing') may have derived, at least in part, from the 
doctrines of Basilides; cf. Quispel (I). b Jonas (I), pp. SIfT.; cf. Leisegang (3), p. 35. 

C E.g. the bronze mask of Jupiter on an eagle within an Ouroboros, ascribed to the + 1st century; 
Cumont (7). And the Mithraic monuments discussed in Cumont (6), vol. I, p. 80, vol. 2, pp. 208 (no. 25, 
fig. 36), 453 (no. IS, fig. 407). d E.g. the patera found near Geneva and described by Deonna (2). 

e Here the serpent-dragon has become a lion or a horse; see Rice (I), several examples, and Rice (2). 
fig. 64. Cf. Mahdihassan (26). figs. 19-21. ! In Reitzenstein (2), p. 78. 

g 3, 32, ed. Lipsius & Bonnet (I), vol. 2, pt. 2, p. 149; James ed. (I), p. 379; Bornkamm (I). 
Cf. Doresse (I), vol. 2, pp. 44ff. Cf. Fig. 1529. 

h Called by modern editors' Hymn ofthe Pearl' or' of the Soul'; 9, I08-I13, ed. Lipsius & Bonnet (I), 
vol. 2, pt. 2, pp. 219ff.; James ed. (I), pp. 4I1 ff. A translation in verses by A. A. Bevan, revised by 
W. R. Schoedel, is given in Grant (I), pp. I16ff. For an exegesis see Jonas (I), pp. I12ff. Cf. too 
Doresse (I), vol. I, p. 102; Reitzenstein (4). 

I Seemingly Parthian. The' Acts' and the' Song' are considered closely related to the culture of the 
city of Edessa. One of the most recent discussions of the Thomas legends will be found in Dihle (2). 

j See Vol. 3, p. 252, and in extenso de Visser (2). Another example of this kind can be found in a 
Gnostic prayer which has been deeply studied by Peterson (I). It occurs in one of a collection of 
magical papyri and addresses to the creator god Aeon (= Sabaoth), an appeal to save Adam and his 
descendants from that destiny (heimarmene, £tp.cpp.<"'1) meted out by the powers of the air (daimlJn 
aerios, Scip.wv tifp<os) ruling like a high official between the Light and the Darkness. But Aeon is termed 
'ruler of the Pole' (akinokratlJr, aK,voKpaTwp) and is said to be' throned on the Great Bear' (heptameriou 
statheis, (rrrcp.£p{ov UTc8£{s). This is an eyebrow-raising parallelism, to say the least, for nothing more 
Chinese could be imagined than deities or sub-deities in that constellation (cf. Vol. 3, p. 240 and Fig. 90). 
See also Doresse (I), vol. I, pp. I12ff., 186,302. 

Interesting examples of Indian-Gnostic connections were discussed by Kennedy (2) in his study of 
the Gospels of the Infancy, the Lalita Vistara and the Vishnu Purii!W. 

'::=7'l1f 
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Manichaeisma but on Gnosticism itself.b Naturally Ouroboros was especially im
portant among the Ophite Gnostics, whose cosmology was discussed by Celsus 
(c. + 178) and his opponent Origen in + 248. For the Ophites Ouroboros-Leviathanc 

surrounded the seven planetary spheres; indeed it was the firmament itself. beyond 
which lay paradise.d Also in the + 3rd century come mentions and depictions of 
Ouroboros in the magical papyri cognate to and even overlapping with the chemical
technological ones.e Finally, in the Egyptian Gnostic-Christian work Pistis Sophia 
( + 4th cent.) purporting to record the teachings of Jesus during eleven years after his 
resurrection, the tail-eater appears twice, once as the outer darkness encircling the 
universe,! and again, paradoxically, as the sun's disc in glorious light.g These examples 
may suffice.h 

We need not pursue the Ouroboros into its late medieval and post-Renaissance 
manifestations. i But it is interesting that a number of these are double, i.e. formed by 
two tail-biting animals, not one only. This device occurs in Arabic alchemical texts 
(if indeed it did not start with them), as in Ibn Umail in the first half of the + loth 
century) It also appeared in China, as Rousselle found when in the early thirties he 
came to kneel in the centre of the carpet in the initiation hall of the Taoist community 
to which he was admitted in Peking.k The design figured prominently the double 

a In this religion, which spread from Susiana to the shores ot the Atlantic as well as those of the 
Pacific, and lasted a full twelve centuries (if it is not still latent though unacknowledged in some pseudo
Christian attitudes), the Gnosis came to full ecclesiastical form. This was already realised by J. C. Wolf 
in + 1707. The founder Mani ( + 2 I 6 to + 277) claimed to be the completer of the gospels of Zor(l3ster, 
Gautama Buddha and Jesus; among the best accounts of him and his religion are the books of Burkitt (1) 
and more recently Puech (I). Its absolute dualism was expressed with crystalline brevity by the 
Dominican Anselm of Alexandria (or whoever wrote the Tractatus de Heretids) c. + 1265; 'Notandum 
quod in Persia fuit quidam qui vocabitur Manes, qui ait primo intra se: Si deus est, unde sunt mala? 
Si deus non est, unde bona? Ex hoc posuit duo principia.' See Dondaine (I), p. 308; Puech (2), p. 65. 
The medieval tendency to treat Manichaeism as a Christian heresy was surely misguided; it was an 
essentially different religion. Perhaps it may be well to recall that its identification of evil with matter and 
darkness had nothing whatever in common with the Yin-Yang dualism, equaU}' strong, of Chint'se 
natural philosophy; that we explained in Vol. 2, p. 277. Cf. Bianchi (I). 

b On this the very suggestive paper of Conze (8) should be read. Cf. also Kennedy (I) on the like
nesses of the system of Basilides with Buddhism, and Przyluski (2) on Persian in relation to Buddhist 
dualism and element-theories. Chavannes & Pelliot (I), 2nd pt., pp. 312-13, recall that in the early days 
of orientalism the Augustinian friar P. Georgi published a large work ( + 1762) attempting to prove that 
Buddhism in general and Lamaism in particular were nothing but the Manichaean 'heresy', in disguise, 
so to say. The boot is actually on the other foot - how much Gnosticism and Manichaeism drew from 
Buddhism, already by their time half a millennium old. 

e Cf. Isaiah 27, I; Psalms 74. 14 and 104,26; Job 41, 1-10. 
d Contra Celsum, VI, 24-26, 31, 35. with diagram and passwords for the archons of the spheres, tr. 

Chadwick (I), pp. 337ff. On the Ophites see esp. Leisegang (3), pp. III ff., 160, Hilgenfeld (I), 
pp. 277ff.; Grant (I), pp. 52ff.; 89ff. 

e Reuvens (I) and Berthelot (I), pp. 9, 18 on Leiden V and W; Leisegang (3), opp. p. 1I2 reproduces 
a drawing from the great British Museum magical papyrus. 

f Tr. C. Schmidt (I), p. 207, § 319, 2nd ed. § 317; Mead (2), p. 265, § 319; McDermot (y). 
g Tr. C. Schmidt (I), p. 233, § 359, 2nd ed. § 354; Mead (2), p. 296, § 359; McDermot (I). 
b On the whole subject see further in Deonna (3); Preisendanz (3); Eliade (I). 
i Reference need be made only to lung (I), figs. 6, 13,20,46,47,92, II7, 253, 256; Burckhardt (1). 

p. 137· 
J Ali, Stapleton & Husain (I), pis. I, A, 2, B, c. Hence perhaps its appearance (though in single 

form) on reliefs, relatively recent, in Dahomey, where it is said, according to Bebey (1), to represent the 
god of the rainbow. 

k Rousselle (40), Eng. verso p. 68, (4b), p. 37. At the present time a double Ouroboros design of fishes 
is portrayed on Thaiwanese postage-stamps. 
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dragon, which there was taken to symbolise the 'backward-flowing circulation of the 

creative force'.a Naturally all the double tail-eaters were recognised by Mahdi

hassanb as dualistic symbols, putting him in mind of the world-famous Chinese 

geometrical Yin-Yang pattern. c There is no reason for doubting this likeness, and 

every probability that it did spring from later Chinese influence on the single Hellenistic 

Ouroboros. d 

Such was the Western symbol of the cyclical processes of Nature. But there was no 

place where these were more appreciated and emphasised than in China, that civilisa

tion which yet basically always rejected the other-worldliness and 

anti-worldliness of Indian, Iranian and Hellenistic religion. As we 

noted long ago,e the Taoists were obsessed by the problem of 

change, and particularly by cyclical change, adaptation to which 

makes a man a sage. The Tao is the tranquillity at the centre of all 

the disturbances of birth and death, rising and setting. Already 

the I Ching says:f '(If we examine) the original beginnings of 

things and their return to their endings,g we shall understand their coming-into-being 

and their passing-away (yuan shih fan chung ku chih ssu sheng chih shuol )'. And among 

its aphorisms we find: 'Wherever there is an ending, there is a new beginning (chung 
tse yu shih2)';h and also 'There is no going that is not followed by a returning (wu 
wang pufu3),.1 'Return brings good fortune (chhi I aifuchi4)';j 'Missingthetimefor 

reversion-misfortune! (mi fu hsiungs)'.k In fact' the Tao is made up of returning and 

reverting (fan fu chhi Tao6)',1 which echoes that I great sentence in the Tao Te Ching: 

a See pt. 5 below on physiological alchemy. b (16, 26, 30, 34, 43). 
C It is surprising that no monograph seems to have been written on the development of this, the 

liang j"' sign of the 'two forces' or 'instruments'. Most art historians think that its origins must have 
been with Neo-Confucianism, but with the root rather than the flower; this points to Chhen Thuan 
( + loth cent.) or even Li Ao ( + 9th cent.); cf. Vol. 2, pp. 452, 467; and Needham (76). If so, the influence 
of the design would have reached Ibn Umail quite quickly. 

d Mahdihassan's attempt (28) to interpret forms like Fig. 1525 as dualistic may be, however,less con
vincing; as also his efforts (29) to bring the uniped or ophidian shapes of the Chinese organiser god 
and goddess Fu-Hsi and Nti-Kua into the picture; cf. Vol. I, p. 163 and Fig. 28, Vol. 2, p. 210, Vol. 3, 
pp. 23, 95; Przyluski (I); CMng Te-Khun (7). It is interesting, however, that triple forms can 
occur in Tibetan and other Mahilyana iconography. Leisegang (3) has reproduced, opp. p. 32, and 
discussed, pp. 181f., a mandala the centre of which is formed by a pigeon, a snake and a pig, biting each 
other's tails in Ouroboros form. This he considered to represent the three cardinal vices of hate, greed 
and unfeeling stupidity. Leisegang again pondered on the possible historical relations between 
Buddhism and the Gnosis. Mani at least acknowledged Gautama as one of his great forerunners. 

e Vol. 2, pp. 741f. 
t Hsi Tzhu App. I, ch. 4, (ch. 2, p. 34b, Wilhelm-Baynes tr., vol. I, p. 316). This, the Great 

Appendix, is probably of the - 2nd century. The first four words became proverbial and were often used 
by Chinese naturalists of later times, e.g. Wang Khuei in the Li Hai Chi (cf. Vol. 6). 

g Or: '(if we realise that) the original beginnings of things by reversion become their endings ... .' 
h Kua no. 32, Heng,8 'constancy' (ch. 2, p. 3a, Wilhelm-Baynes tr., vol. 2, p. 190). 
i Kua no. I1, Thai,9 'prosperity' (ch. I, p. 29a, Wilhelm-Baynes tr., vol. I, p. 5Z). 
J Kua no. 40, Chieh,lo 'unravelling' (ch. 2, p. I5a, Wilhelm-Baynes tr., vol. I, p. 165). 
k Kua no. 24, Fu," 'return' (ch. I, p. 49b, Wilhelm-Baynes tr., vol. I, p. 106). 
I The same (ch. I, p. 48b, Wilhelm-Baynes tr., vol. I, p. 103). All these are in the canonical text, 

which may be as old as the -7th century. 

I~~~S~~~~~~ 'sm~~ 
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'Returning is the characteristic motion of the Tao (fan che Tao chih tung l) ·a. It also 
says:b 

The myriad things all do their works and acts 
But I have seen how each has its returning (fu l ); 

All beings howsoever they flourish 
Return and go home to the roots that bore them 

(ko fu hue': cMi kenl ). 

All this was naturally applied to history too, as in the opening sentence of the San Kuo 
Chih Yen lc which became proverbial-'Whenever there has long been division 
reunion must come, but union cannot last for ever and division will assuredly occur 
again (thien hsiajen chiu pi ho, ho chiu pijen4 )'. 

That it was also applied in chemistry we have already seen most abundantly both in 
the practical and theoretical sub~sections, huan tan,S the 'cyclicaUy~transformed 
elixir' and the 'regenerated (or regenerative) enchymoma', as the case may be. d No 
phrase or technical term is more all-pervading in the alchemical literature. One of its 
oldest occurrences may be in connection with Chiieh Tung Tzu6 in the - 2nd 
century;e and we can never forget that Tsou Yen7 in the -4th began with a 'method 
of repeated transmutation' (chhung taoS).f The cyclically-transformed elixir, with its 
nine repetitions (chiu chuan9), is prominent in the writings of Ko HungIO and his 
contemporaries (c. + 300);g and it echoes on for centuries in the operations of such 
men as Chang Yuan-YulI (+ SSS),h Liu Tao-HolZ (+76o),i and Chhen Thuanl3 

(+970») We have generally had most in mind the successive formations and decom
positions of mercuric sulphide, but this was probably not the only process involved, 
for the repeated purification of gold by cupellation,k and its isolation by amalgamation 
with mercury,! have also to be considered. Again, just as the Hellenistic proto
chemists had the image of Ouroboros for their reflux distillations, so also the Chinese 
could have thought of it for their cycles of fire-phasingm and their arrangements for 
microcosmic circulation.n 

This being so it would be natural to ask whether the Ouroboros motif occurs in 
Chinese art, and the answer is yes, though with less explicit relation to cosmological 

a Ch. 40 (Waley (4). p. 19Z. Cf. ch. zs (Waley (4). p. 174, and Vol. z, p. 50 above). 
b Ch. 16, tr. auct., adjuv. Duyvendak (18), p. 49, Chhu Ta-Kao (z), p. z6. Lin YU.Thang (x), p. 109, 

Blakney (I), p. 68. Cf. Waley (4), p. 16z. 
C The famous Yuan historical novel by Lo Kuan-Chung (cf. Vol. I, p. IIZ). 

d See particularly pp. zI8-19, %49, 261-Z. and pt. 3, pp. 86, 109, 140 , 195. 
e Vol. 5, pt. 3. p. 20. The authority for this alchemist. Li Hsiu," is rather late. 
r Ibid .• p. 14. 
g Vot. S. pt. 2, p. 128; pt. 3, pp. 8z-3, 86, 90,109. Cf. also Ware (5), pp. 64. 8z. 
h Vol. s. pt. 3, p. 131. i Ibid., p. 140 j Ibid., p. 1\14· 
k Vol. S. pt. Z, p. Z77. I Ibid., p. 278. 

m Based doubtless on their recognition of cosmic cycles in time (cf. above, p. 24Z). Descriptions in 
Vol. S. pt. 3, pp. 60. 73-4, and also above, pp. z66if. 

n Described above, pp. 28 r if. 
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or chemical theory than in the West. Dragons of course appear in all Chinese orna
mentation everywhere, but those pursuing the moon-pearl and those coiled with their 
heads in the centrea are 'not what1we are looking for. Some, however, do have their 
tails in or near their mouthsb-we illustrate one in jadeC and one in bronzed from the 
Middle Chou period, another from the Thang, and a compact jade ring form which 
may be as old as the Shange (Fig. IS28a-e). At least seven other Ouroboros forms in 
stone, jade and bronze, have been recovered from Shang-ling-tshun, and three or four 
more from Chiin-hsien (Hsin-tshun) and Chia-ko-chuang (-9th to -7th centuries), 
including some double ones.f The motif is also found more to the West in the Tagar I 
culture ( - 8th to - 6th centuries) of the Minusinsk basin in Southern Siberia near 
Krasnoyarsk north of the Altai mountains.g Coiled dragon-like monsters occur, too, 
in Scythian tombs in the Crimea;h and the dating now available indicates that this 
influence was travelling from east to west rather than in the opposite direction. Perhaps 
the primeval sky-serpent of ancient Egypt met the tail-eating dragon of ancient 
China in the lands of the Scyths. 

Tail-eaters widely various in date and context keep on turning up in -
Chinese culture. Hopkins showed long ago (17, 18) that the word chhen,1 -rr '\ 
meaning an asterism used as a sidereal reference mark, was originally a pic- ':f:::::<. 
tograph of a dragon or serpent coiled round almost in a circle (see cut).' 
One of the 'great markers' (ta chhen2) is defined in the Erh YaJ as 'the 
house, the heart and the tail', which being interpreted means the lunar g" 
mansion constellations Fang,3 Hsin4 and Wei,s covering togetherk a region ~ 
from 2380 to 26So R.A. and from 200 to 450 Decl. S. approximately, i.e. 
just about the area taken up by our constellation Scorpio. Old copies of the Erh Ya and 
the Hsing Ching often represent this as an almost circular ring of stars, but in fact the 
whole body is of course quite long drawn out. Nevertheless the tail in the Chinese sky 

a The phan lung6 pattern. E.g. Watson (4), pI. 26a, band p. 37 (-11th cent.); Anon. (37), pIs. XVIII, 
XIX ( - 9th cent.); Kuo Pao-Chiin (3), pI. LXXXII, no. I, p. S I, no. 87 ( - 9th cent.). A pair of bronze 
piao7 horse-bit ornaments with this design ( -loth cent.) in the collection of Or Chang Ta-Khun was 
exhibited in the Oriental Studies Institute at Cambridge, May 1971. 

b E.g. Salmony (S), pIs. XXII, 1,2 (- 12th cent.), XXXVIII, 3. " (- loth cent.), LXIII, I (-8th 
cent.); Anon. (37), pIs. XXIX, 7, LII, 4 (- 8th cent.); Salmony (4), pI. XIX, 3 ( - sth cent.); Salmony 
(S), pIs. LXXXIV, 7, LXXXV, 1,3,4,6 (- sth cent.); Salmony (I), pI. LXII, 3 (-4th cent.); Pope
Hennessy (I), pI. LV and p. 123 (+8th cent.); Gray (I) and Gure (I), pI. 99, no. 260, p. 49 (+I1th 
cent.). All these datings, especially the pre-era ones, are of course very approximate, fixable only plus or 
minus a century or two. The animals, moreover, are not all dragons, but may be tigers, serpents, etc. 

c Jenyns (3), pI. XXXVI B (-9th to -6th cents). 
d Palmgren (I), pI. XXIV, S and p. I12 (-9th to -7th cents), described and figured also in Heine

Geldern (4), p. 38S· 
e Buhot (I), fig. 72 and p. 9S. We add an incomplete specimen from the Seligman Collection 

(communicated by Mrs Brenda Seligman, 1954), cf. Hansford (2). These are theriomorphic variants of 
a very old and simple ornament, the split-ring disc; cf. Salmony (S), pIs. XXX, 8,9 (- loth cent.), 
LXXXIX, 1-9 (- sth cent.). Other examples are figured in Salmony (I), pI. XXII, 2,4 (-9th cent.), 
and Or Cheng Ta-Khun has in his collection a besutiful theriomorph split-ring disc from the Shang 
period ( - 12th or - I1th cent.). 

f Cf. Watson (6), pp. 107, 168, fig. 48, pIs. 70, 72. g Ibid., pp. I07fi"., pI. 71. 
h Ibid., pIs. 73, 74. Cf. also Gryaznov (I); Artemenko et al. (I). 
I Cf. K4SS J, g. Both bone and bronze forms occur. j Ch. 8, p. I2b (Shih Thien or Fang Yii). 
k Hsiu nos. 4,5 and 6; see Table 24 in Vol. 3. 
I~ z** 3JjJ 4.(} sJi!. 6lftH 7. 
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(a) (b) 

(c) (d) 

Fig. 1528 
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(e) 

Fig. 1528. Examples of the Chinese Ouroboros. 
(a) Jade ring of the Chou period (-9th to -6th century) from the Eumorphopoulos Collection in 

the British Museum (Soame Jenyns (3), pI. 36B). Diam. 2'3 cms. 
(b) Bronze ornament of the Chou period (-9th to -7th century) in the Museum of Far Eastern 

Antiquities, Stockholm (Palmgren (I), pI. 24). 
(c) Compact jade split ring from Shang or Chou, or possibly a Sung imitation, in the Musee Guimet, 

Paris (Buhot (I), fig. 72). 
(d) Incomplete specimen of a similar kind, from the collection of Mrs Brenda Seligman. Cf. the 

catalogue of Hansford (2). 
(e) Jade ort1ament of Thang date, + 8th century, from the Eumorphopoulos Collection in the 

British Museum. Cf. Pope-Hennessy (I), pI. 55. 

Fig. 1529. A painting by Tung Chhi-Chhang (+ 1555 to + 1636), one of the first Chinese painters to 
try the European style. Laufer (28), p. 103, supposed the subject to be John the Baptist, but it must 
surely be St Thomas of the Indies, who in the apocryphal Acts of Thomas had indeed an encounter with 
an Ouroboros. A similar figure can be seen in the cartouche of the orientall'lllap of Elwe (I). 
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does in fact coil round upon itself, so that one can see how the idea arose.a But this 
astronomical nomenclature had no close connection with cosmological or chemical 
symbolism: signifying rather certain patterns in the sky, and moreover there were 
several other ring-like constellations in Chinese astrography. 

On the other hand. at the further end of history, there is a close and very strange 
connection. Early in this century Laufer (28) acquired an album of paintings by Tung 
Chhi-Chhang l (+ 1555 to + 1636) who was one of the first Chinese artists to try 
painting in European style. The fourth of this series (Fig. 1529) represents some 
Christian saint holding an Ouroboros; this was identified by Laufer for no particular 
reason as John the Baptist, Hagios Prodromos-but surely in the light of what we 
read above in one of the Apocryphal Acts he must be St Thomas the Apostle of the 
Indies. with the very sign of the noxious serpent which in the Gnostic story he first 
compelled to restore to life a young man whom it had killed, and then destroyed 
utterly.b One can only conclude that some Jesuit or layman in China at the time knew 
this apocryphal text and suggested the theme to Tung Chhi-Chhang. 

However that may be, there was something singularly prophetic, or perhaps one 
should say, not devoid of insight, in the cyclical aspect of chemical things which the 
Chinese and the Greeks both recognised. For in fact the development of modern 
chemical and biochemical science has revealed a wealth of cyclical processes in the 
organic as well as the inorganic world. c In the + 17th century Stahl evolved the idea 
of a cycle of phlogiston as the vehicle of nutrition of plants and animals, and though 
that hypothetical entity died long ago the carbon-nitrogen cycle which he visualised is 
clearly acceptable today.d So also in the inorganic world there is the very different 
carbon-nitrogen cycle in stars, a series of nuclear reactions which convert hydrogen 
into positrons and helium with great release of energy;e and all the many examples of 
catalysis (such as the role of bromine in the oxidation of sulphur by nitric acid) have 
been shown to involve chain reactions with restoration of the catalyst. Then there 
came the recognition of the phosphate cycle in yeast fermentation by Harden & Young;f 
and in modern biochemistry the tricarboxylic acid cycle which oxidises pyruvic acid 
in muscle,g the phosphorylation cycles transferring energy in that tissue,h and the 
ornithine cycle which synthesises urea in many phyla of animals. i Thus in chemistry 
as well as in physiologyj the intuitions of ancient men have proved justified by the 
growth of knowledge. 

With this we can bring to an end our digression on serpentine symbolism, leaving 
a See Fig. 94 in Vo!. 3. Antares (Ta huo'), the central star of Hsin hsiu, is specifically called a 

Ta ehhen3 in the Kungyang Chuan, ch. Z3. p. sa (Duke Chao, 17th year). 
b 'Acts of Thomas', 3, 30-38; M. R. James tt. (1). pp. 378ff.; Bornkamm tr. (I), pp. 459fT. 
C See the classical biological cosmography of Lotka (I). 
d His ideas have been expounded by Strobe (1). 
e Cf. Bethe (I). f This great advance was made in 1908. 
g See Krebs (1). a paper which discusses other examples of the chains of enzyme cycles which build 

up metabolic cycles. h Cf. D. M. Needham (2). I Cf. Krebs (2). 
J On ancient Chinese conceptions of the circulation of the blood. long antedating Europe, see 

Sects. 43 and 44 in Vo!. 6; and meanwhile Lu Gwei-Djen & Needham (5). Understanding of the 
meteorological water-cycle was probably one of the most ancient appreciations of natural circulation 
in all cultures; cf. Vo!. 3. pp. 467ff. 

I 11 :;K: /ill • 'j( j( 3 :k1If. 
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(very appropriately) two stings in the tail. First, that Ouroboros actually lives-in the 
shape of the South Mrican armadillo lizard, which when disturbed holds the tip of its 
tail in its mouth in order to protect its belly by its spring scales.a Not impossible 
therefore is it that the ancients had a living pattern before them, rather than having to 
form one entirely out of their imaginations. Secondly, there is considerable evidence 
that the tail-eating serpent provided a stimulus for Kekule's first cyclic formula in 
organic chemistry, that of the benzene ring (I86S}.b His own autobiographical 
account mentions that a year or two before this the idea came to him as he visualised 
in a reverie a snake seize hold of its own tail.c Such points as these alone, apart from 
the perennial interest of archetypes, might justify our disquisition, but the main 
lesson still remains, namely that however the streams of influence flowed back and 
forth, the whole of the Old World was' in the circuit'; and in no context more so than 
that of the cycles of Nature and the symbols than men made for them. 

From all the foregoing discussion there remains, as they say, one loose end-why 
was there that curious connection of Gnosticism and Proto-Manichaeism with the 
earliest Alexandrian proto-chemistry? How exactly it came about is not at all obvious, 
for if the material world was essentially evil there should surely not have been much 
inducement to study it-and that an inhibition such as this might be effective, to some 
extent at least, we have already seen reason to suspect in the case of Chinese Buddhism. d 

But Gnosticism, like its successor Manichaeism, did believe in the possibility of the 
ultimate salvation of the souls or sparks of light imprisoned in the darkness, so perhaps 
the' ascent' of matter implicit in aurifaction was one of the ideas that inspired the 
Alexandrian proto-chemists. e Other parallels can easily be imagined-for example 
many a Graeco-Egyptian philosophical artisan must have pondered the model of an 
oil separating from an aqueous solution after shaking, first the confused mass, then 
the dispersed globules gathering with their likes, finally the two phases homogeneously 
asunder. Just so did the Gnostic and the Manichee visualise the kingdoms of God and 
Demiurge, Light and Darkness; 'the spirits of just men made perfect' ascending from 
the latter to the former. 

One wonders whether the technique of distillation itself (first developed, in its 
Western form, f so far as we can see, by the Alexandrian proto-chemists of the + I st and 
+ 2nd centuries) did not have something to do with this mentality of modelling a 

• Carr (I), pp. 166-7. 
b Madhihassan (27, 28, 40); Read (3), p. 180. See also Schneider (2); Benfey & Fikes (I); Partington 

(7), vol. 4, pp. 533ft', 553ft'. 
C Berthelot's publications on the Corpus did not begin till 1885, but Kekule had studied under the 

historian of chemistry, Kopp, who would certainly have known about Ouroboros, and in any case 
Kekule could have been familiar with many of its representations in late alchemical books. He had 
also been involved in early life, it seems, in a legal case in which some jeweIlery with an interlinked 
design of the Susa type (p. 376) had prominently figured, and this made a deep impression upon him. 

As a parallel for the Ouroboros stimulus to Kekule, Rather (I) has devoted an intriguing paper to the 
possibility that a kabbalistic structural-combinatorial principle (the' creative word ') was a powerful 
influence on the development of the idea of genetic coding in modern molecular biology, starting with 
Niigeli and Hertwig. d Vol. 2, pp. 417ft'. 

e Sometimes the theological thought is expressed very chemically, as in Basilides (see Hippolytus, 
Ref· Omn. Haeresium, VII, 22, 26; McMahon & Salmond tr., vol. I, pp. 277-8, 283, 285; Legge tr., 
vol. 2, pp. 61)-70, 74, 77). For a case of similar Buddhist thinking on • upward' and' downward' trans-
formations, cf. Vol. 2, pp. 421-2. f Cf. pp. 84-5 above. 

zs NSC 
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particular world-conception. Burkitt used the word several times to translate the 
Manichaean idea of the ascension of souls into the realm of light, e.g. in a hymn 
quoted by St Ephraim the Syrian, who died in + 373 ; 

Day by day (they say] diminishes 
The number of souls (on the earth) 
As they are distilled and mount up." 

So also, translating a sentence of Cumont on the Manichees;b 'Man knows henceforth 
the way of enfranchisement; he must consecrate his life to keeping the soul from all 
corporal defilement by practising continence and renunciation, so as to set free little 
by little from the bonds of matter the divine substance both within him and dissemi
nated throughout Nature, thereby joining in the great work of distillation which God 
is carrying out in the universe.'c One can thus begin to see something of the mystical 
significance which would have attached to vapours and volatile substances, whether 
aqueous or oily, arsenical or sulphurous, in the minds of the Graeco-Egyptian and 
Persian proto-chemists, 'spirit' rising from the 'heU' of the distilling flask to be 
caught in the heaven of the receiver. An analogous idea was that of the cosmic noria 
or water-raising wheeld with twelve buckets which lifted up the souls of the Manichaean 
elect at death into the heavens, running out there like glittering water into the waxing 
moon. As it waned it trans-shipped them to that other celestial vessel, the sun, 
eventually to rise aloft beyond the spheres in a 'column of glory'. e 

a 'Discourse to Hypatius', v; in C. W. Mitchell (1), vo1. I, pp. cix, 16z, vol. z, p. dxxxiii. 
b (8), p. 49. 
c It was Burkitt (1), pp. 3Z, 35. who inserted the idea of 'distillation'; Mitchell had 'refined and 

mount up' (badm#tal-lan wsal~an), Cumont wrote' epuration'. But Burkitt may have shown a deep 
insight in his rendering. 

d An extended discussion of this will be found in Vo!. 4, pt. 2, pp. 356ff. We concluded that the noria 
was an Indian invention which reached the Hellenistic world about the - 1St century, and the illustra
tion of the + znd-century Apamea mosaic (our Fig. 596) is directly relevant here. But equally the 
saqiya could have suggested the idea; this we recognised as typically Hellenistic (ftom -200 or so), 
and now a beautiful -2nd-century fresco painting of one of these machines in a tomb at Wardian near 
Alexandria has been published by Riad (I). 

C See Puech (3) and the special study of Cumont (9). Chavannes & Pelliot (I), p. 517. were the first 
to realise, from a Chinese Manichaean text. one of the Tunhuang MSS, that Mani's model must have 
been the noria (by which they may well have meant the saqfya), both of these machines having certainly 
been common in Mani's + 3rd-century Mesopotamia. In this text the wheel is called yeh iun, t and 
seems to be of threefold nature, or perhaps supplied by three auxiliary vI·heels, those of water, wind and 
fire. Here one cannot help being reminded of the ching," chhi l and shen' so prominent in physiological 
alchemy (see Vo!. 5, pt. 5). The other source of the noria idea must assuredly have been the zodiac, 
with its twelve divisions. Greek Pseudo-Zoroaster apocrypha of the -1st and -2nd centuries have II 

theory of souls traversing the zodiacal round. A similar notion has lived on among the Parsis (de 
Menasce. z). One classical exposition of the noria doctrine occurs in Hegemonius' Acta Archelai, 
VIII, 6-7. an important +4th-century account (more than somewhat romance, however) of a disputa
tion between Bp. Archelaus of KhaIkar in Mesopotamia and Mani himself about + %62; see Migne, 
Patrol. Graeca, vo!. 10, col. 1439; cf. Puech (1), pp. 22ff. Another is in thePllnarios of Epiphanius,Bp. 
of Constantia in Cyprus from + 367 onwards (d. +403). heresy no. 66, § xxvi; in Migne, Patrol. Graeca, 
vol. 42, col. 74. Further on the whole subject see Burkitt (I), p. 43; Puech (I), pp. 83. 176. 

The cosmic noria may even have got into book-titles. A lost Ying Lun Ching5 is mentioned in one 
text, and the Thung Chih Liieh lists a Ying Lun Hsin Chao6 by one Chiang Chhiian-Chhing,' seemingly 
astrological. See Chavannes & Pelliot (I), 1st pt., pp. 555-6, 2nd pt., pp. 104-5. 

One wonders whether the name noria (al-na'tira) could have had anything to do with the puzzling 

'~G 2fl1i 3#\ .~ '!lI!U,.g 6!!!1i •• L..'1l€l 
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We do not wish to be understood as saying that Gnostic philosophy or theology was 
responsible in the first place for a technique like distillation, which arose much more 
probably from prior artisanal practice pondered by philosophical minds, but it may 
have given some inspiration to people like Pseudo-Democritus, Comarius, Pseudo
Cleopatra and Mary the Jewess in the conduct of their experiments. It seems clear, 
at all events, that the doctrine of the fundamentally evil nature of the material world, 
held by both Gnostics and Manichaeans, did not prevent all proto-scientific explora
tion of it; perhaps they felt that they ought to know more about the nature of their 
prison-house. It is rather striking that when the + 4th-century Pistis Sophia (cf. p. 378 
above) enumerates in its tedious way the 89 distinctions which the mystery of Jesus 
will explain, it includes most of the questions which science asks-the differences of 
animals and minerals, what really are gold, silver, copper, iron and lead,a 'why the 
matter of glass has arisen and why the matter of wax has arisen', finally why plants 
are what they are.b Obviously it would be an elementary mistake to think of the 
Alexandrian proto-chemists-or their contemporaries the Taoist elixir-seekers either 
-as scientific workers of modern type, interested in the analysis of natural phenomena 
for its own sake, and the real powers which they are aware that this will bring; no, the 
former probably looked upon chemical operations primarily as numinous symbolic 
rituals, the latter more as numinous natural magic. But both were extremely interested 
in cosmic models, c these being valued partly no doubt for their demonstrative 
analogical significance, partly for their believed powers of sympathetic magic, and 
partly for the real chemical effects (as we should think of them today) which happened 
in them. But the cosmologies, the macrocosms of these experimental microcosms, were 
widely different in East and West; and so were the main objectives, aurifaction in the 
West, material immortality in the East. The common factor was simply the belief that 
chemical cosmic working models could be made, and that it was worth while to make 
them. 

To sum it all up, there existed from ancient times a trans-Asian continuity, greatly 
enhanced after Alexander's conquests (- 320) and further facilitated after Chang 
Chhien's diplomatic and commercial expeditions ( - I 10). Ostanes the Mede personifies 
it. We may never be able to trace the exact capillary channels which connected Tsou 
Yen's tradition with that of Bolus and Pseudo-Democritus; all we can do is to go on 
deepening our understanding of both of them and contrasting them each with the 
other. Most likely the two foci of aurifiction and aurifaction, centered primarily on 
Chhang-an and Alexandria, had essentially independent origins-the question is how 
far there were mutual influences once they had begun to develop. Westward may have 

personage Norea discussed by Pearson (1). A wicked temptress spirit in Jewish apocryphal literature, 
she was for the Gnostics a Hagia Sophia figure, a moving symbol of cosmic redemption. In the legen
dary corpus, including the Nag Hammadi texts, she gets confused, among others, with Na'amah the 
sister of Tubal Cain, as well as Noah's dubious wife, and appears as a beautiful seducer of the angels in 
the Enoch legend (cf. p. 341). 

a A sixth metal seems to be mentioned in the text, but the word has not been identified. 
b See § 206-16, esp. C. Schmidt tr. (1), 2nd ed., p. 136, § 212; Schmidt & Till (1); Mead (2), p. 176, 

§ 210. Burkitt (2), p. 75, was particularly struck by this. 
C Seen abundantly for China in the sub-section on theories, pp. 279 fr. above. 

25-2 



33. ALCHEMY AND CHEMISTRY 

come the root of the name chemeia (that' goldery' that would have so much interested 
the merchants on the Old Silk Road); the idea of the loves and wars of the elemental 
natures j a strengthening of the sexual Yin-Yang concept of chemical reaction at the 
birth of all novelty; and perhaps the belief in the possibility of 'projection'. What 
certainly did not come at this time was the basic idea of material immortality and the 
belief in an elixir of life; for that a different eschatology would have been needed; nor 
did the emphasis on time in Chinese alchemical theory have much echo in the West. 
The conviction of the value of mineral and metallic medicines did not get through; 
nor yet the scheme of natural forces symbolised by the trigrams and hexagrams of the 
'Book of Changes', unexportable, this last, for two and a half millennia until the age 
of modern scholarship transcending ethnic barriers had dawned, with men like 
Wilhelm and J ung. Similarly thedeath-and-resurrection motif of Greek prima materia 
never found its way to China; but it is possible that the idea of distillation did, though 
it could only have been a stimulus diffusion since the design of Chinese stills was so 
radically different. As. for biological analogies, the West emphasised fermen~tion, 
while China emphasised rather generation. Common factors, however, were the 
majority of the chemical reagents, and the role of breaths, chhi, anathumiaseis, and the 
like in Nature's operations. And finally neither the Graeco-Egyptians nor the Chinese 
cared much about atoms, leaving them to the Graeco-Roman philosophers, the Indians 
and the Buddhists. It was all a pattern of very imperfect communication, a but that 
there was no communication, and no will for it, could hardly be sustained in the light 
of modern knowledge. 

(z) CHINA AND THE ARABIC WORLD 

When between + 635 and + 660 the tribesfolk of the Arabian deserts, inspired by the 
new religion of the prophet Mul).ammad and determined to replace their poverty by 
a fuller life, poured forth into the surrounding areas of age-long culture, a fresh 
civilisation with its own language and its own characteristic features was born. It was 
destined, as everyone knows, to inherit the major part of Hellenistic science and 
technology, and to pass it on in due course to the Latin West; a process of absorption, 
enrichment and transference facilitated geographically by the fact that Islam con
quered not only the Near and Middle East but also North Africa and Spain. :Uut its 
cultural boundaries stretched much farther eastwards, reaching to the borders of 
India and the bounds of Sinkiang, covering everywhere in fact as far east as the 
longitude of Lop Nor and all the space between the Chad and the Caspian. Hence it is 

a We are not by any means the first to have raised the question of possible Chillc;se influences on 
Hellenistic proto-chemistry, or at least of mutual contacts at that early time. A case for it was e1oq:uentJy 
put forward by Barnes (3) in 1935. and it has been supported by Huang Tzu.Chhing (1) and Ganzen
muller (2). p. 32. 

In an interesting paper Sheppard (6) speaks of a 'multi-focal' origin of alchemy, but the definition of 
it then used by him was not the same as ours (cf. pt. 2, pp. 9ff. above), Provided his' alchemy' be under
stood in the sense of aurifiction and aurifaction only, we would be inclined to agree with himJilnd to 
see these practices arising independently in Hellenistic. Persian, Indian and Chinese cultu",s-but 
macrobiotics is quite another thing. We see the hsien Taoism of China as its only original home, 
whatever the external stimuli may have been which helped it to crystallise in that milieu. 
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easy to understand that Hellenistic knowledge was not at all the only river which 
flowed into the lake of Islam-Persia and Iranian tradition was swallowed up in it, and 
strong currents of influence came westwards now from India and now from China.a 
Obviously when Arabic culture began to concern itself with chemical matters much 
would be added to the proto-chemistry of the Hellenistic world, and in what follows 
we must try to trace particularly the passage westwards of Chinese alchemical theory 
and practice. 

(i) Arabic alchemy in rise and decline 

Although at the present time relatively few scholars are devoting themselves to the 
study of alchemy in Arabic culture, there were giants who worked on this subject in the 
fairly recent past (Kraus, Ruska, Stapleton and Wiedemann, for example), and we 
can learn from the results of their labours.b The first question to be decided is 
whether there was any significant chemical movement under the second Caliphate, 
the Umayyad (+661 to +750), or whether it began rather under the third, the 
'Abbasid (+75° to + 1258), a period corresponding with the golden age of alchemy 
in China, the Middle and Late Thang and the Northern Sung. While there are hints 
that something was brewing in the late +7th and early +8th centuries,c the main 
figures of this period to whom alchemical activities were traditionally attributed have 
been shown with fair certainty to have had no such interests. Indeed Arabic alchemy 
begins with a striking paradox, in that Khiilid and Ja'far were quite real historical 
personages but not alchemists, while Jabir was among the greatest of alchemists but not 
real, that is to say not a single person, rather a syndicate of heterod~x natural 
philosophers. 

Khiilid ibn Yazid ibn Mu'iiwiya (c. +665 to +704) was a kind of crown prince who 
did not obtain the Caliphate; he suppo:>edly occupied himself with alchemy, was 
taught by a Byzantine named Stephanus, and wrote alchemical poems. But the 
tradition has been demolished by the critical analysis of Ruska (4).d Debate on the 
matter has been going on ever since the + 14th century, for while Ibn abi Ya'qilb 
al-Nadim al-Warraq al-Baghdiidi reported three alchemical books by Khiilid in his 
Fihrist al-' Vlum (Bibliography of the Sciences) finished in + 987, e Ibn Khaldiin in his 
Muqaddima denied all possibility of this attribution.f Khalid's name appears in a 
kind of colophon to one of the early Arabic alchemical writings, the Kitab Qaratis 
al-Qakim (Book of Crates the Wise, or the Physician)g but there cannot be any real 

a On the focal character of Islamic science, uniting West and East as never before, much has already 
been said in Vot. I, pp. 214ff., 220ff. 

b Their greatest successor today is Ullmann (I). Convenient digests of what is known about alchemy 
in Arabic culture will also be found in Leicester (I), pp. 62ff.; Multhauf (S), pp. I I7ff. Older, but very 
useful, general papers are those ofWiedemann (IS, 21, 24, 25, 29, 32). See also Haschmi (6). 

c For example the story of Bishr ibn Marwiin (p. 475 below) and the embassy of ' U miira ibn l;Iamza 
(p. 391 below). 

d Its authenticity is still defended by Dunlop (6), pp. 20Sff., (7), p. 3, but Ruska's rejection has been 
followed by Mieli (I), 2nd ed., p. SS and by Hitti (I), 2nd ed., pp. 255, 380. 

e Flick tr., p. 93; cf. Dodge (I), vol. 2, p. 8SI. f Rosenthal tr. (I), vol. 3, pp. 229-30. 
g Tr. Berthelot & Houdas (I), pp. 9ff .• 44ff. The personage of the title is not otherwise known. We 

shall refer again to the book on p. 427. 
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connection, for this text can be dated to the end of the + 8th or the beginning of the 
+ 9th centuries, when it was put together from visionary Graeco-Egyptian and 
I:Iarraniana materials of perhaps the + 6th.b As for the poems, they must be later 
forgeries since sal ammoniac is prominent in them, and this salt was almost certainly 
not known to the Greek proto-chemists in + 700 (see pp. 432 if. below). Finally, Ibn 
Khallikan about + 1280 recorded a correspondence between Khilid and a Byzantine 
hermit named Morienus, probably modelled on a Greek dialogue between Heraclius 
and Stephanus of Alexandria;c this had a great vogue after its translation into Latin 
though resting on a purely fictional base.d 

Here already at the outset something about Khalid detains us, however, because of 
its significance for the East Asian influence on Arabic alchemy which we shall develop 
in what follows. In the + 11th century Qli<;ii al-Rashid ibn al-Zubair wrote a lapidary 
entitled Kitiib al-Dhakhii'ir wa'I-TulJaf which dealt with gems, precious metals, and 
minerals with strange properties. In this he averred that Khalid gained his alchemical 
knowledge from a book on the subject sent by the emperor of China to his Mu'awiya 
grandfather, the first Umayyad Caliph.e This would imply a transmission between 
+ 661 and + 680, the time of Thang Kao Tsung; and it is imaginable that some work 
of Thao Hung-Ching, Su Yuan-Ming or Sun Ssu-Mo could have been sent,! but 
what is really hard to imagine is its translation into Arabic at that early time.g Perhaps 
the story need not be taken too seriously as history, but the existence of the story some 
centuries later is the historical and significant thing. 

The traditions about Ja'far al-$adiq, the sixth Imam,h were similarly demolished 
by Ruska (5). The main claim of this religious teacher ( + 699 to + 765) is that he is 
mentioned as the instructor of Jabir in the Fihrist,i as also in many of the books of the 
Jlibirian Corpus itself,j but this is evidence only for the second half of the + 9th 
century or the first half of the + loth, not for the + 8th. J a 'far may well have been 
interested in the 'occult arts', since his name was persistently associated from the 
beginning of the + 9th century onwards with geomancy (sand divination), prognostics 
from twitches and cramps, weather forecasting, physiognomy, oneiromancy, etc. but 
there is no real basis for his alchemy.k Certain alchemical texts of later times do indeed 

a See pp. 426ff. below. b Cf. Kraus (3), P. 35; Ruska (36). 
C See the Kitab Wafayat ai-A'yan, a collection of biographies, tr. McGuckin de Slane (2), \'01. I, 

pp. 481 ff.; and, for the whole question, Ruska (4), pp. 31 ff. 
d There is a modem English translation by Stavenhagen (2). Cf. p. 403 below. 
e Ullmann (1), pp. 120, 192. 
f See Vo!. 5, pt. 3, pp. 120 ff., 130, 132 ff., 140. 

g It would have been early even if the language had been Syriac or Greek. There is more than one 
candidate for the honour of being the first translation of a secular text into Arabic-the usual view is that 
it was a medical text from Syriac in +684 (cf. Dunlop (7), p. 2). Ullmann (I), p. 152, seems to favour 
an alchemical one, a treatise of Zosimus done from the Greek and dated +659; but this depends on a 
very late manuscript described by Stapleton & Azo (2), a + 15th-century copy of a + 13th-centurl' 
collection (cf. p. 415). 

h The imms, seven or twelve in number, according to the reckoning of diverse Shi'ah sects, were 
the direct descendants of 'All, alone invested (for Shy'ah Muslims) with the spiritual authority of the 
Prophet, hence infallible and impeccable. See Hitti (I), 2nd ed" pp. 255, 380, 441-2, 

i Flick tr., p. 96; cf. Dodge (I), vo1. 2, p. 853. 
J See Kraus (2), pp. xxviff .• (3), pp. 35, 77. 114, 141, 183, etc. 
k Ruska (5), pp. 26ff. 
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bear the name, but it has been shown that in such connections we must speak of 
Pseudo-Ja'far.a 

Arabic alchemy does not really begin until the +9th century,b but it may be 
significant that we have a circumstantial account of aurifaction seen by an Arab envoy 
at Byzantium towards the end of the previous one. His name was 'Umara ibn I:Iamza, 
and being despatched on a mission by the Caliph al-Man~iir in + 772 he was present 
at a demonstration in a secret elaboratory in the imperial palace when lead was turned 
to silver by the projection of a white preparation, and copper to gold by the projection 
of a red one. c The story is told in a geographical work, the K£tiib al-A'liiq al-Nafisa, 
written by Ibn al-Faqih of Hamadan about + 902.d At the end of his narrative 'Umara 
concludes that it was this incident which awakened the interest of the Caliphs in 
alchemy. There is no particular reason for disbelieving the story, but whether 
aurifaction was really the first chemical exercise to intrigue the Arabs is doubtful, for 
the pursuit of macrobiotics may have been known at least as early, as we shall duly 
see; and that must have come from a diametrically opposite quarter. 

The great days of Arabic alchemy are reached with that flood of books and tractates 
which go under the name of 'Jabir ibn I:Iayyan' and can be dated with certainty to 
the last half of the + 9th century and the first half of the + loth. Understanding of 
this was the solution of one of the most intractable puzzles in the history of chemistry, 
namely the relation of the' Geber' who wrote in Latin towards the end of the + 13th 
century and the' Jabir' who lived in the golden age of the' Abbasids. The breakthrough 
came in two classical papers by Ruska (2) and Kraus '(1) published side by side in 
193o.e Historians of the last century (Schmieder, Hoefer) generally confused Geber 
and Jabir, though Kopp first realised that the Geberian titles were not to be found in 
the Arabic bibliographies, while Berthelot & Houdasf not only recognised the great 
difference between the two types of texts but also knew that already in + 987 the 
author of the F£hr£st recorded grave doubts concerning Jabir's authorship and 
historicity.g Jabir does not know many things which are in Geber, and Geber shows 
no trace of having been translated from the Arabic, though Latin translations of a few 
of the Jabirian works have been found.h The fact is that the Jabirian writings form a 

a So, for example, Ruska (5) was able to identify a Kitiib RisiilatJa'faral-$iidiq fl'Ilm al-$anii'a wa'/
l;Iajar al-Mukarram (Book of the Letters of Ja'far al-~adiq on the Science of the Art and the Noble Stone) 
with a Ta'Wfdh al-l;Iiikim bi-'amri'lliihfl 'Ilm al-$an'a al-iiliya (Talisman of al.l;Illkim (the Ruler, by the 
Grace of God, Fatimid Caliph, r. +996 to + 1020) on the Science of the Exalted Work), which was 
found in an Indian library and published by Stapleton & Azo (2), pp. 77ff. From these translations it 
is clear that the text must have been written between about + 1050 and + 1280 and has nothing what
ever to do with Ja'far. 

b The book of BalInlls, of which we have already spoken CP. 369), and to which we shall refer again 
(p. 457), may indeed be as old as about + 750, the very beginning of the 'Abbllsid Caliphate, but though 
it was influential on the later Arabic writers it contains, strictly speaking, no alchemy. One may of 
course be inclined to speculate that there were alchemists among BalInlls' Central Asian circles, and that 
they wrote texts which have been lost, but here we have no solid evidence. And in any case the neighbour
hood of + 820 is a better date for his book. It got into Latin early, with Hugh of Santalla, about + 1130. 

C On white and red elixirs cf. p. 392. Haschmi (5) discusses them in terms of ion exchange coatings on 
metals. 

d It may be read in full in the translation of Dunlop (6), pp. 217ff. 
e See also Ruska (31, 35). f (I), p. 17. 11 FUck tr., p. 96; cf. Dodge (I), vo!. 2, p. 855. 
h Berthelot (10), pp. 320ff. (12); Ruska (3). Others are surmised; Plessner (8). 
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Corpus, the work of many different writers with a common philosophical outlook; 
none can be earlier than about + 850 and the whole collection must have been com
pleted not only before + 987 but before about + 930 because there are quotations in 
Ibn al-WaJ:tshiya al-Nabati,a As for the real existence of Jibir ibn ijayyin himself, 
it has been and still is a matter of debate,b but if he is accepted as historical his dates 
cannot have been far from c, +720 to +815,c perhaps some decades later,d Whether 
he wrote any of the Corpus texts, even the earliest, remains undecided,e 

Partial lists of the titles in the Jabirian Corpus have been given from time to time 
with appropriate commentaries,! but the main authority is still that of the two 
magnificent monographs of Kraus (2, 3) published in Egypt by 1943. The census of 
titles and MSS which he conducted gave no less than 1143 books and tractates on 
alchemy, 847 on magic and theurgy, sympathies and antipathies, 500 on medicine and 
pharmacy, 300 on philosophy, 100 on mathematics and astronomy, and another 
hundred on theology,g This invites comparison with the Tao Tsang itself, though 
there of course the range of datings is much wider.h All the Jabirian texts are roughly 
similar in style, but Kraus and Ruska were able to establish that they were produced 
in an order which we can still trace,! 

The oldest book in the Corpus is probably the Kitiib al-Ra~ma al-Kabir (Greatet 
Book of Pity),j so entitled because of the compassion which the writer felt for the 
common aurifictors who got into such trouble straying from the true path. This text is 
very Hellenistic in a way, containing developed forms of the famous aphorisms (cf. 
pp. 3S8ff. above); but it strikes also many new and previously unheard notes, speaking 
of elixirs in a markedly chemo-therapeutic manner (cf. p. 479 below), and hinting 
already at the theory of mercury and sulphur as constituents of all the metals. k 

A decade or so before + 850 would be a good guess for its date, and then during the 

a See Kraus (2), p. !ix. There is doubt about the historicity of this personage, but his books were real 
enough, if not entirely what they purported to be. 

b HoImyard, the leading Arabist in the field outside Germany, was slow to be convinced of the 
great distinction between Geber and Jlibir (cf. 3.8, 16) but he agreed in the end, n:taining as long as he 
lived, however, a belief in the historicity of the latter (cf. (r), pp. 66ff. (17), etc.). 

c Dunlop (6), p. 209, following Holmyard (in Richard Russell (I), mod. ed.). 
d As Ruska (5) persuasively suggests. 
e Recent attempts by Sezgin (r, 2) and Haschmi (4) to defend their 'authenticity' in this sense, as 

a whole, have been refuted by Plessner (4), cf. Ullmann (1), p. 199; Rex (r). 
f For example Holmyard (2); Ruska (3), in (37). 
i It must be understood that these figures are somewhat inflated because Krllus left many blank 

numbers out of respect for the Arabic bibliographers' rough estimates of the wealth of the literature. 
and in the expectation that many further MSS would come to light. If we dedu.ct these vacancies there 
remain 568 alchemical books and tractates-stiIJ a goodly collection-few of which have had the study 
they deserve, and almost none translated. The figures for the other subjects need reduction in like 
manner. But the enumeration is very difficult because on some counts the individual chapters of thE' 
larger works are reckoned as independent tractates. 

h The time of the Jlibirian Corpus corresponded to the last half-century of the Thang and the whole 
of the Wu Tai period. Cf. Vo!. 5, p. 3, pp. 141 ff., 167 ff. 

j Using the classical philological method of notes on who is cited by whom, besides much other 
evidence; cf. Kraus (2), pp. xxxivff., Iviiff. 

j Kr5, i.e. No. 5 in the census of Kraus (2). This abbreviation will be taken as standard hereafter. 
TT. Berthelot & Houdas (1). pp. x63ff. 

k Berthelot & Houdas tr., pp. 166-7. 170, 172-3. 181. The red and white elixirs also come in. 
pp. 180-1, 189. 
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next forty years came the two groups called respectively the One Hundred and Twelve 
Booksa and the Seventy Books.b These contain the marrow of Jabirian alchemy, 
purely technical, concerned with substances, apparatus and processes; though the 
latter group is more systematic than the former. At and around the turn of the century 
we have to place the Books of the Balances (Kutub al-Mawdzin),C those strange 
treatises in which it was sought to determine the proportions of elementary constituents 

in the composition of substances (cf. pp. 394, 459 below). Mterwards come the Five 
Hundred Books, or Epistles,d writings in which the alchemical-practical is subordi
nated to gnostic allegories and theological speculations of a Shi'ah character.e In 
these many things of interest can however be found, as for example the Kitdb al-IJ ajar 
(Book of the Stone),f which treats of the relations between alchemy and medicine. 

Towards + 930 or rather later come the last books of the Corpus. The Kitdb al
Khawd!! al-Kabir (Greater Book of Properties)g and the Kitdb al-BalJth (Book of the 
Search)h revive or continue the ancient lore of sympathies and antipathies in fuller 
medieval form;! but of much more chemical interest are the Books of the Seven 
Metals (Kutub al-Ajsad al-Sab'a).J Finally the Kitdb al-Ra~ma al-$aghir (Lesser Book 
of Pity),k which presupposes the existence of all the others, purports to expound the 
essence of alchemy but does so more vaguely than ever, yet echoes the concern of the 
earlier work of the same name for the unfortunate aurifictors.1 

As for the identity of the writers of the many Jabirian books, very little positive is 
known.m Some of those named in later sources as 'Jabir's ' disciples may be suspected, n 
and 'commentators' may well have been actual authors.o One name we have of a man 
who was asserted by a contemporary to have written some of the books,p but that is all. 

When we survey the actual content of Jabirian and all Arabic alchemy we find 
ourselves in a world quite different from that of Hellenistic proto-chemistry, even 
though Greek influences were manifold and went very deep.q Putting it epigrammati
cally one could say that aurifiction and aurifaction no longer dominate, for macro
biotics and 'chemo-therapy' have come prominently into the picture, together with 
biological products and substances, more pharmacological interest,r and a certain 

a Kr 6 to 122. b Kr 123 to 191. 
c Kr303 to 446. d Kq47 to 826. e Cf. p. 396 below. f KrS53. 
g Kr 1900. h Kr 1800. I Cf. pp. 31 I ff. above. 
j Kr947 to 956. k Kr 969, tr. Berthelot & Houdas (I), pp. 133ff. 
1 It is worth recalling that the J!ibirian period corresponds with the time of Tuku Thao and Hokan 

Chi, publisher of the first printed book on alchemy in any civilisation, the Hsiian Chieh Lu, as also with 
the time of appearance of that important book of metallurgical chemistry, the Pao Tsang Lun. See Vol. 
5. pt. 3, pp. 158, 167, 180, 21 I. 

m See especially Kraus (2), pp. Ixiiff. 
n For example 'Uthm!in ibn Suwayd al-Ikhmlml (ft. +890), whom we shall shortly meet again 

(p. 399) in another connection. 
o E.g. AbO Qir!in al-Nisibl (perhaps a significant patronymic, cf. p. 410), or Abo. Bakr 'AIJ ibn 

Mul;uunmad al-Khuris!inl (perhaps also significant, p. 425), or AbO. Ja'far Mul;tammad ibn abi al
'Az!iqir al-"ShalmagMnl (d. +933). 

P This is al-1:Iasan ibn al-Nakad al-Maw~ilI (ft. +932). He made money on it too. 
q Brief introductions to the subject will be found in Leicester (I), pp. 64 ff.; Multhauf (5), pp. I28ff.; 

but the only extended and penetrating treatment is that of Kraus (3). 
r Cf. the Kitab al-Sumum wa-daf'Mar/.drrihd (Book of Poisons and Antidotes), a 'veritable Summa of 

toxicology', Kr 2145 in the Corpus; as also another Kitdb al-Sumum, written by Ibn al-Wal;tshlya about 
+ 9 30 and showing stronger East Asian influences, on which see Levey (8). Cf. p. 449. 



394 33. ALCHEMY AND CHEMISTRY 

thread of preoccupation with all life phenomena. Theory also plays a consiqerably 
greater role, and Arabic alchemy is hence much more precise and logical than 
Hellenistic proto-chemistry, even though the structure is often based upon the most 
arbitrary and (to us) implausible assumptions. 

For its theory of matter Jabirian alchemy adopted the four Aristotelian principles 
of heat, cold, moisture and dryness,a looking upon these, however, not so much as 
qualities or accidents but as real material constituents of things.b Substances, Siuch as 
metals, had both external (barriini) and internal (jaUIWiini) characteristics, so that gold, 
for example, was hot and moist externally but cold and dry inside. To convert one 
thing into another, as in this case silver to gold, it was only necessary to bring QU! the 
internal characteristics of the less noble metal; as for chemical change in general, 
everything depended on the admixture or krasis (Kp(iUtS'). mz"ziij in Arabk,of the 
primary constituents, external and internal. The agents for changing these ba~ces, 
and so converting one substance into something else by a transmutation (qalb oriqlab). 
were none other than the elixirs (al-iksir), among which there was a supreme elixir 
(al-iksz"r al-a':;am); these and this were capable both of neutralising constituents 
present in excess and also of supplying the deficiencies of others. On account of the 
vital importance of the elixir concept for the general history of chemistry in the. whole 
of the Old World we shall have to examine minutely a little later on (pp. 472ft'.) both 
the name and the thought. Here, continuing our sketch, it may be added that the 
Jabirian and Arabic alchemists believed that the actual qualities or constituents them
selves could be obtained pure if one went on operating long enough.c 

All this was associated with a highly elaborate body of theory known as the Science 
of the Balance (' Um al-Mizan).d This was nothing less than an attempt to determine 
the proportional constitution of every natural object, but although the idea was exact 
and quantitative the execution was based not on experimental weighings but on 
numerological computations. We have already come across indications ofthis ~ind of 
thing in Chinese contexts {p. 304}, but the Arabic theory remains perhaps the greatest 
example of such a procedure in all the history of science. Among its various sources the 
rough Galenic attempt to classify all drugs in four degrees (taxeis, Ta.gELS) of pharmaco
dynamic intensity was certainly one,e but there were also origins of a more theurgic 
or magical character, and the system lost all contact with reality when it divined the 
composition of substances from the letters and syllables of their Arabic names.! Thus 
the heat, cold, dryness and moisture in metals or salts were solemnly f measuted' in 

a The Arabic terms are, respectively, /laTara, bUTuda, rulaba and yubasa. 
b There is one very' Jiibirian' text in the Hellenistic Corpus, natllely v, ii, 'On the Work of t\1e Four 

Elements', tr. Berthelot & Ruelle (x), vol. 3, pp. 322ft'. They were sure it was later than the +7th 
century. and indeed it could well be of the +9th or + loth and derivative from the Ar~ic. 

c For a quotation exemplifying this see. Leicester (1), p. 66, taken from Kraus (3), p. 10, tr~$l;Iting 
from the Kitiib al- Talkhi; (Book of the Reduction), Kr 164. The mania of the Arabs for alm.ol!t eJ;lQlel;Sly 
repeated distillations, etc. up to 700 or 800 times, is often shown, as in the only English tnmsJ~non of 
a Jlibirian book, that of Steele (3), the Kitiib Hatk al-Astar (Book of the Rending of Veils), Kt 972. 
This was no great contribution. 

d Cf. Kraus (3), pp. 23ft'. but especially pp. x 87ff. 
e Cf. Kraus (3), pp. x89ff.; Harig (x). 
f Kraus, op. cit., pp. 223ff. 
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units of much precision (qirat, d£rham, danaq, etc.).a In all these computations, the 
numbers I, 3, 5,8 and 17 keep on coming in, and these have more importance than' 
one might think, because of the light they throw on origins and transmissions (cf. 
p. 459 below).b 

At the same time, Jabirian and Arabic alchemy was more advanced than Hellenistic 
proto-chemistry because of its clearer and more rational classifications. These have 
come down to us in much detail, on which the specialist works are to be consulted;c 
here perhaps we need only say that in the Corpus, there are in general five spirits or 
volatile substances (arwal,z or nu/Us), seven metals, malleable and sonorous (ajsam), 
and an indefinite number of pulverisable minerals (ajsad) which later are divided into 
vitriols (zajat), boraxes (bUraq), salts (m£ZI,z), stones (I,zajar) and the like. And here the 
Arabs have gone beyond the Greeks because a new volatile spirit is added to the 
classical sulphur, mercury and alsenic, namely ammonia in the form of sal ammoniac; 
for all the Arabic writings are characterised from the beginning by knowledge and use 
of ammonium chloride (' mineral ammoniac', nUshad£r) from natural sources in Central 
Asia, and ammonium carbonate (' derived ammoniac', niishiid£r mustanbat) obtained 
by the dry distillation of hair and other animal substances.d This points up what has 
already been said, namely that Arabic alchemy is full of animal and plant substances 
of every kind, e very often submitted to destructive distillation, and so producing 
gases, inflammable materials, liquids, oils and ash (a palpable demonstration, for 
those times, of the air, fire, earth and water elements). Or they could be treated with 
weak acids, alkalies and alcohol solutions, sublimed for camphor or distilled wet for 
essential oils. A certain development of laboratory apparatus also occurred during 
these Arabic centuries. Moreover, a new salt was added to those previously known, 
saltpetre (potassium nitrate).f As for the volatile substances it must also be said that 
in the Jabirian Corpus we find the Western beginnings of the idea that ;t11 the metals 
(and perhaps other substances too) are combinations of sulphur (al-kwrit) and mercury 
(al-zibaq) in different proportions,g all having naturally developed with great slowness 
in the bosom of the earth (cf. pp. 224, 454, 458).h 

One should add that Jabirian alchemy was surrounded by an aura of speculative 
philosophy bordering on the magical. Reference has already been made to the Science 
of Properties ('Um al-Khaw~~), by which the Arabic writers meant the tradition of 
causes and effects, sympathies and antipathies, going back to Bolus of Mendesi and 

a Kraus, op. cit., pp. 230ff. b Kraus, op. cit., pp. 194ff., 219. 
C Cf. Kraus (3), pp. 18ff. 
d Kraus, op. cit., p. 41. A typical work on this technique is the Kitab al-f/ukfbna (Book of Govern

ment), Kr 134, cf. Ruska (3). 
e An extensive treatment of the use of these in chemistry is found in the Kitab aZ-Uayy (Book of the 

Living), Kr 133, cf. Ruska (3). 
f See pp. 195ff. above, where the exceptional importance of this salt is made clear. 
g The oldest Arabic statement of this doctrine is found in the' Book of the Secret of Creation' of 

Ballnb (see p. 369 above), early in the + 9th century; later (pp. 455, 459) we shall consider its possible 
Chinese origin and the developments to which it led. See Ruska (8), p. 15I. It also comes in the 'Epistles 
of the Brethren of Sincerity', in Ibn SlnA, and in most of the Arabic alchemists. 

h Cf. statements deriving from al-Rilzl in Ruska (21), pp. 62, 64, 96, 98. 
i And, for all we know, to Huai Nan Tzu also (cf. p. 3II above). 
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generally covered by the Greek term physica (</>V(ftKa).a But besides this there was also 
the Science of Theurgy and Apotropaics ('!lm al-Tilasmat)b and the Science of 
Generation ('Ilm al-Takwin).c This last had to do not only with the formation of all 
kinds of ores and minerals but with the spontaneous and artificial generation of plants, 
animals and men; hence the idea of the homunculus, which later was absorbed into 
Latin alchemy, and some very strange directions for creating life, including the 
incubation of an artificial foetus within a model of the celestial spheres maintained in 
perpetual motion. This pseudo-science is of so much interest for the origins Qf the 
elixir idea that we must presently return to it.d Last of all, the Jabirian Corpus 
includes a number of books on cosmology and cosmogony, in which the chemical 
properties of substances are brought into relation with the construction of the 
universe itself.e 

Here we come close to theology. It is thus of great interest that Kraus and Ruska 
were able to establish that all the works of the Jabirian Corpus were produced by a 
school or group essentially Isma'Hi in character,f and so foreshadowing the notable 
scientific collection called Rasii'ilIkhwiin al-$afii' (Epistles of the Brethren of Sincerity ). 
These were produced rather later, in the second half of the + loth century, and 
covered a wider spectrum of heavenly and earthly sciences than the alchemy of the 
Corpus; we have already had a good deal to say about them.g 

What was the lsma'iliya movement? It arose as part of the schism caused by the 
insistent belief of the Shi'ah Muslims in the transmission of the Prophet's spiritual 
authority through his son-in-law 'Ali, the first lmam.h Partly political from the 
beginning, this movement became even more so as it gained the support df the 
Iranian people, maintaining their own traditions over against purely Arab ideas. The 
theory of the Imamate involved belief in a succession of either seven or twelve inspired 
leaders, and the Isma'ilis took their name from the seventh, either Ismii'il ibn Ja'far 
or Mul)ammad ibn Isma'il. Both before and after their time the imams had been, and 
became again, invisible, but one of the incarnate succession would one day appear in a 
kind of parousia as al-Mahdi to rule the earth in justice, peace and righteousness.! This 
ecclesiology and eschatology has evident similarities with ideas such as the apostolic 
succession, the Second Coming, and the rebirths of Buddhas and Bodhisattvas, but 
most of all with millenniarism and chiliasm, whatever religion they might be attached 
to. Hence the interest of the Qarmatian movement,j an Ismii'ili organisation deeply 

• See Kraus (3), pp. 6xft'. 
b E.g. talismans. 
C See Kraus, op. cit., pp. 97ft'., x09, I X9. The principal treatise on these subjects is that entitled 

Kitab al-Tajmi' (Book of the Concentration), Kr 398. Partial translation in Berth~lot & Houdas (1), 
pp. X9X ft'. ending with a late interpolation (p. 225). 

d See pp. 485ft'. below. 
e Kraus (3), pp. 135ft'. The most important treatise on these subjects is the Kitab al-Talflf (Book of 

the Transmutation, or, the Morphology), Kr 404. 
f See especially Kraus (2), pp. xlviiift'. 
g Vo!. 2, pp. 95ft'. and passim in other volumes. See the fuller accounts also in Mieli (I), 2nd ed., 

pp. 128ft'.; Hitti (x), 2nd ed., pp. 372-3. 
h Cf. Hitti (x), 2nd ed., pp. 44J ft'.; Mieli (I), :md ed., pp. 59ff. 
i One cannot help being reminded of Maitreya, the Buddha to come. 
1 Encountered already in Vo!. 2, p. 96. Chinese parallels are discussed in Needham (56). 
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socialist or communist in practice, which began about + 885, succeeded in establishing 
an independent State near Bahrein on the Persian Gulf,a kept up continual war with 
the Caliphate throughout the + loth century, and even after being overthrown in 
Iraq bequeathed much of its equalitarian doctrine to the Fatimid dynasty of Egypt and 
to the Neo-Isma'ilites of Alamut and Syria, groups destined to last on until the Mongol 
floods of + I2600b So what the Brethren of Sincerity in their time (co +960 to +980), 
and the writers of the Jabirian Corpus in theirs (c. + 890 to + 920), c had in common 
with the early medieval Taoists was the simultaneous possession of mystical, scientific 
and political tendencies. They all acknowledged the existence of mysteries in Nature 
transcending a priori ratiocination, they all believed in the efficacy of manual opera
tions for the development of sciences based on observation and experiment (though of 
course they found it very hard to distinguish between real effects and magical claims), 
and they all looked for the coming of an equalitarian and classless society. It is very 
remarkable that we can still find such clear traces of the movements of this kind which 
manifested themselves both in Western and Eastern Asia several centuries before the 
scientific revolution in Europe.d 

Copious though it is, the Jiibirian Corpus was far from exhausting the alchemical 
effort of the + 9th and + loth centuries, and mention has to be made of other writers 
seemingly independent of it; three remarkable men and one strange book the author
ship of which we are still not quite sure about. The three men are Dhu aI-Nun 
al-Mi~ri (d. +859), Ibn Isl).iiq al-Kindi (+800 to +867) and the great al-Riizi (+865 
to +925). The book was the Turba Philosophorum (to give it its best-known name) or 
'Congress of the Philosophers', datable somewhere very close to + 900. It must be 
symptomatic of the amplitude already attained by Arabic civilisation that the Corpus 
never refers to any of these, nor do they refer to texts that are in it. 

With the Egyptian Dhii aI-Nun ('Him of the Fish') we are in presence of the 
allegorical and ecstatic-visionary trend already noticed in the Corpus, which goes 
back to Zosimus and Olympiodorus among the Greeks. Hence it is of much interest 
that Dhii aI-Nun, whose full name was Abu al-FaY9 Thawbiin ibn Ibriihim al
Ikhmimi al-Mi~ri, came from the same city as Zosimus-for Ikhmim was the Arab 
name for Panopolis. e He is often regarded as one of the first of the sufis or mystical 
Neo-Platonic philosophers of Islam, and seems to have been close to the Isma'ilis, but 
there is nothing practical attributable to him.f The case of al-Kindi is altogether 
different. Abu Yusuf Ya'qub ibn Isl).aq ibn al-~abbal). al-Kindi was one of 

a Quite reminiscent of the semi-independent theocratic Taoist State in Northern Szechuan founded 
by Chang Tao-Ling' in the +2nd century. On this one may read Maspero (13, 32). 

b The IsmA'Ilis are by no means extinct even today, and form a number of more or less independent 
sects, some ten million people in all, in the Middle East and India. 

C The Qarmatians are occasionally mentioned by name in the Corpus (Kraus (2), p. xlix), e.g. in the 
Kitiib Ikhriij miiJl'I-Quwwa jlii'l-Fj'l (Book of the Passage from Potentiality to Actuality), Kr 33 I ; along 
with Indians, Mazdaeans and Greeks. Tr. Rex (2). 

d On the wider significance of this association of mystical naturalism with early science and revolu-
tionary social movements see Sect. IO(f) in Vol. 2, pp. 86ft'., or Needham (77). 

e In the Nile delta. 
f Cf. Mieli (I), 2nd ed., p. 64; Hitti (I), 2nd ed., p. 435; -Dunlop (6), p. 297. 

I ~ii~ 
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the greatest and most prolific philosophers of Islam, but also a great naturalist, 
meteorologist, mathematician and physicist. a We have already met with his important 
work on the chemistry of perfumes and distillations, Kitiib Kimiyii' al-'Itr wa'l
T~'idiit (pp. 127 fr. above).b At the same time he was against aurifaction, and wrote 
an 'Epistle in Refutation of those who Claim the Artificial Fabrication of Gold and 
Silver'. 

Just before al-Kindi died there was born at Rayy in Persia one of the greatest of all 
Arabic scientific men, Abii Bakr Mu~ammad ibn Zakariyli al-Razi.c In him chemistry 
and alchemy were combined not with philosophy but with medicine, for he was the 
leading physician of his time, and headed the great hospital in Baghdad. On his 
bibliography much work has been done, d though few of his texts have been adequately 
studied, apart from the Kitiib Si" al-Asriir (Book of the Secret of Secrets), an integral 
translation of which we owe to Ruska (I 4Y The characteristic of his chemical writing 
is a complete matter-of-factness and freedom from all mysticism; there is none of 
that aura of 'nonsense' which pervades the Corpus. His classification of naturally 
occurring substances (' aqiiqir) is similar to that in the Corpus, if more elaborate and 
clearer;f in other ways also there is much similarity,g as in the concept of elixirs, the 
knowledge of sal ammoniac, the mention of East Asian things, the great use of plant 
and animal materials, and the preparation of caustic alkalies.h One of the works most 
influential in the Latin alchemy of the Middle Ages, the De Aluminihus et Sal.ibus, has 
been shown to derive from parts of the 'Book of the Secret of Secrets' j it must have 
been translated and enlarged by some very practical Spanish alchemist of the + 11th 
century, and the further work of translation is often attributed to Gerard of Cremona 
( + I II4 to + II87).i But practical though al-Razi was, he never doubted the possibility 
of aurifaction, and one of his tractates was entitled: 'Refutation of al-Kindi with 
regard to his including Alchemy in the Category of the Impossible') It is to be feared 
that both these refutations are lost. 

Next a word about the Turba Philosophorum.k One cannot refer to its proper title 
in Arabic because the original version has not yet been found,l and we depend on 

a Cf. Mieli (I), znd cd., p. 80; Dunlop (6), pp. 178, zZ3, ZZ9, Z3I. 
b Tr. Garbers (r). 
C Cf. Mieli (r), znd ed., pp. 89ff., 132ff.; Hitti (I), znd ed., pp. 36sff.; Leicester (r), pp. 68-«); 

Kraus & Pines (I). 
d See Ranking (r); Ruska (IS). Ruska (16) and Kraus (5) have discussed the account of al-RiZi's life 

and writings given by al-Blrlini about + 1036. A translation is given by Dunlop (6), pp. 237ff. 
e It seems that al-Rilzi wrote two books, one 'of Secrets', the other 'of the Secret of Secrets:. Both 

are combined in a MS. collection in the Tashkent Library, and Karimov (1) has publi~hed a ",ussian 
translation of the latter, apparently the larger work of the two. He believes that Rusks's translation was 
of the former. These texts have nothing to do with the Secretum Secretorum that Roger Bilcbn was 
interested in (pp. 297, 368 above, pp. 494. 497 below). 

f There is a study of this in Stapleton, Azo & Husain (x). 
g General accounts of al-Rlzi's chemistry have been given by Partingtan (17) and Heym (2). 
h Translations and textual comparisons (but no interpretations) in Rusks. $.: Garbers (I). 
I There is an excellent monograph on this book and its history by Ruska (21). See also Multhliuf (5), 

pp. 160ff., especially on the part played by Gerard. j RlIlIlking (I), no. 40. 
k The most important papers on this are those of Ruska (6) and Plesllner (5.6,7). There is an English 

translation. not perhaps meeting present-day scholarly standards, by Waite (13). 
1 It was probably MUl1;ulf ol-Jamo'o (Book of the Assembly); Ullmann (I), pp. 213 ff. 
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several Latin translations none older than the + 12th century, though more or less 
parallel texts in Arabic are not unknown.a The structure of the work is intriguing; 
in a series of speeches reminiscent of those at a symposium or congress nine pre
Socratic Greek philosophers give each their divergent opinions, from Anaximander to 
Xenophanes, after which follow sixty-three other speeches all dealing directly with 
alchemy-these more international since they include Astanius (Ostanes), Bonellus 
(Balinas) and others. The dating of this work has been difficult, but that it must have 
been put together in the neighbourhood of + 900 appears from the following con
siderations. The first person to quote from it is Ibn Umail, who died about + 960.b 
The Fihrist says that' Uthman ibn Suwayd al-Ikhmimi, who was certainly living about 
the turn of the century, wrote a work entitled' Book of the Controversies and Con
ferences of the Philosophers', and this was most probably the Turba. c It must have 
been put together after the appearance in Arabic of the Indian book of poisons, Kitiib 
Shiiniiq, c. + 830, because the theme of the poison-maiden, which is used in the Turba 
as an alchemical allegory, came into Arabic literature by this means.d If Ruska and 
Berthelot were right in dating the Kitiib al-lfabib to the middle or early + 9th century, 
then it may well have been a precursor of the Turba for it certainly contains many 
speeches and dialogues.e Ruska (36) identified it with a work listed in the Fihrist, 
'Book (of Dialogues) of Mary the Copt with the Philosophers who assembled at her 
House'.! The idea was surely very much in the air in the +9th century because 
similar ideas about symposia can be found in the Jabirian Corpus.g As for the earlier 
roots of the Turba, it has been possible to show borrowing from the Refutatio Omnium 
Haeresium written by Hippolytush in + 222, and a close connection with the opinions 
of philosophers as reported by Olympiodorus ( + 6th century) in the Hellenistic proto-

a A Jamii'a FUhiighuras (Compendium of Pythagoras) is listed in the Fihrist bibliography (see Flick 
(1), p. 94) There was an Arabic text of it in Cairo in the + 16th century, so it may still be recovered. 
Kraus also found a MS. entitled Min Mafl;zal al-Jamii'a (From the Book of the Assembly), see Ruska 
(6), p. 297. b We shall speak further of him immediately below. 

C Flick (I), p. 107; Dodge (I), vol. 2, p. 865. The suggestion is due to Plessner (5), and has been 
generally accepted, as by Nasr (I), p. 283. 

d This is an interesting story in itself. The Kitiib Shiiniiq If 'I-Sumum wa'l- Tariyiiq (Book of Canakya 
on Poisons and Theriaca) was based, as textual parallelisms show, on the ArthaJiistra (+3rd cent.), 
and Canakya was Kautilya. The SuJruta and Caraka samhitas also afforded material. About +790 it was 
translated from Sanskrit into Persian by one of the Indian physicians at Jundi-shapor, Mankah or 
Kankah (Kanaka), to whom there is a reference in the Jabirian Corpus (Kraus (3), p. 59). Then by + 830 
it was done into Arabic from Persian by one Abo l;Iatim, and revised by al-'Abbas ibn Sa'ld al-Jauharl, 
who added Greek materials. It is not very closely related to the Kitiib al-Sumum of the Corpus (Kr 2145), 
on which see Ruska (38). We owe an exhaustive study of the Shanaq book to Bettina Strauss (1), after
wards the wife of Paul Kraus. Its translation under the 'Abbasids has to be set beside the similar 
incorporation of Indian medical and astronomical sources into the Arabic literature described in Vol. I, 

p. 216 (cf. Dunlop (7), pp. 6ff.). On Kautilya see also Vol. 5, pt. 3, pp. 164-5. On the history of the 
poison-maiden theme see at length Pemer (2) and Hertz (I). 

e AI-l;IabIb (' friend ') appears to be a personal name. Translation in Berthelot & Houdas (I), pp. 76ff. 
Though all the personages have Greek names, many Chinese and Indian notes are struck in what they 
say; cf. pp. 469, 470, 471, below. 

f See Flick (I), p. 94. 
g The details are given by Kraus (3), p. 59, citing especially the Kitiib al-Mujarradiit (Book of 

Abstractions), Kr 63, 64. 
h Who has come into our argument before, p. 124 above. All the nine pre-Socratics appear in his 

book, and there are textual resemblances with the Turba, as Plessner (5) was the first to notice. 
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chemical Corpus,a though these are descriptive or doxographic rather than in dialogue 
form. 

The general view now is that the' Mob, or Congress ... ' was an attempt to put 
Hellenistic proto-chemistry and natural philosophy into Arabic form and adapt it to 
Islamic science.b There can be no doubt that the writer had a remarkable knowledge 
of Greek thought, but the essential points which he wanted to make (and made 
through the mouth of Xenophanes) were first the importance of Islamic monotheism, 

Fig. J 530. A Chinese Turba Philosophorum, from Shen Hsien Thung Chien, Hua tsang thu, p. 45 a. The 
conclave consists of Yin Chhang-Sheng (cf. Vo!. 5, pt. 3, pp. 75-6), Chang Kung-Chao, Ma Ming
Sh,\ng (ibid. p. 77), Khung Yuan-Fang, Lu Tung-Hsuan and Liu Tzu-Nan. Its date would be about 
the middle of the + 2nd century, in the Later Han period. 

secondly the uniformity of Nature, and thirdly the universality of the four elements as 
components of all created things. Obviously Greek and Byzantine influence was 
paramount in the work, yet even here traits distinctively Further Asian keep on 
coming in-for example, a great emphasis on sexuality in chemical substances and 

a Corp. 11, iv, 19-28; also Plessner's find. 
b There is nothing quite similar in Chinese literature, though dialogues occasionally occur; we shall 

meet with one on physiological alchemy in Vo!. 5, p. 5. But paintings and drawings of natural philosophers 
in conclave are quite frequently found, and we reproduce here a picture of six ancient alchemists in 
plenary session (Fig. 1530). Ma Ming-Sheng and Yin Chhang-Sheng we know from Vo!. 5, pt. 3, pp. 43, 
49, 5 I, 75-7, and the other four are also of the later Han period, + 2nd century (Shen Hsien Thung Chien, 
Hua tsang thu, p. 45 a). 
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reactions, quite reminiscent of the theory of Yin and Yang, a a marked imagery of the 
processes of animal generation,b and explicit references to India.c 

Ibn Umail has just been mentioned, and he is the next of our landmarks.d 

Mul)ammad ibn Umail al-$adiq al-Tamimi (c. +900 to +960) wrote much on 
alchemy, but his most renowned work was the Kitab ai-Ma' al-Waraqi wa'I-Art/. 
al-Najmiya (Book of the Silvery Water and the Starry Earth); this found its way into 
Latin as the Tabula Chemica (cf. p. 373 above) with his name still attached to it in the 
somewhat disguised form of Senior Zadith Filius Hamuel.e Similarly, his alch~mical 
poem, the Risalat ai-Shams ila'I-Hilal, on which the former work was really a com
mentary, was translated into Latin, in this case keeping its exact title Epistola Solis ad 
Lunam Crescentem. There is something ominous about alchemical . poems. They 
presage and preside over the decaying end of a tradition, when the hard factual side 
has been pushed as far as it will go within the prevailing intellectual cadre, and 
there is no real way further forward; this one can see very clearly both in the Hellenistic 
proto-chemical and the Chinese alchemical traditions as well as in the Arabic. f 

Ibn Umail's writing is by no means devoid of a practical and experimental basis, but it 
has much in common with that of Dhu aI-Nun, being very allegorical and mystical, 
with visions in the crypts of the pyramids and so forth; it also accepts the possibility 
of aurifaction and belongs to the mineral-metallurgical school, warning against the 
use of animal substances in alchemy. Then with Maslama ibn Al)mad al-Majriti a little 
later (he died c. + 1007) comes the development of Arabic alchemy in Spain, for his 
Rfl.tbat al-IJakim (The Sage's Step) reveals much practical knowledge.g He discusses 

a This runs all through the text. In the speech of • Socrates' chemical reaction is compared with 
generation, lead is male and orpiment female; according to • Diamedes' both male and female substances 
are needed, mercury being the former and sulphur the latter; • Ostanes' makes copper female and 
mercury male; • Theophilus' has allegories of nights of love between man and wife, etc. etc. See the 
translation of Ruska (6), pp. 200, 215-16,229, and 247; also his summaries, sects. 54,55, 57, 59. Many 
traces of the Turba are found in later Latin texts, such as the + 14th-century Consilium Conjugii, seu de 
Massa Solis et Lunae, a very Yin-Yang production; on this see Ruska (6), pp. 333ft'., 342; Ferguson (I), 
vol. I, p. 176; Berthelot (10), p. 249. On the meaning of massa here see p. 366 above. Ruska himself well 
appreciated how much non-Greek ideology the Turba contains, (6), p. 295. 

b Notable e.g. in the speech of • Bonellus' (Ballnas) analogising the alchemical work with the develop
ment of the embryo in egg or womb (Ruska (6), p. 247, summary 59; cf. p. 292 above). We have already 
mentioned the strange ideas of the Jabirian Corpus on artificial generation within cosmic models (p. 396 
above), and we shall return to this presently because of its close connection with the idea of the life
giving elixir (pp. 485ft'. below). 

C In his speech, • Leucippus' says: • What Democritus had on the science of the natures [i.e. the four 
elements] he got from me, and hence (in the last resort) from the philosophers of India and Babylonia: 
I think, however, that he excelled all others of his time in science.' Perhaps Babylonia here meant 
Persia and the Ostanes tradition, as opposed to the Graeco-Egyptian Hermes-Agathodaemon tradition. 
It will be remembered that the Hellenistic Corpus contains a • Letter ofPseudo-Democritus to Leucip
pus' (Corp. n, ii). The only mentions of India in this Corpus both concern wootz steel (cf. Needham. 
32); one fragment may be quite early (Corp. r, xvii, 3), but the other must be late, perhaps + loth 
century (Corp. v, v). 

d The fullest study of him is that of Ali, Stapleton & Husain (I), but Holmyard (1), p. 99 and 
Leicester (I), pp. 63, 80 have something to say on him too. He quotes al-RlizI (cf. Stapleton & Azo, 2) 
as well as the Turba. See also Ruska (9). 

e Cf. pp. 366 above. f Cf. pt: 2, p. 17, pt. 3, pp. 148, 195, and p. 327 above. 
11 See especially Holmyard (11) and Ruska (28). Mentions also in Mieli (I), 2nd ed., pp. 180-1: 

Holmyard (I), p. 98; Leicester (I), p. 71. But there is some discrepancy about the dating of the' Sage's 
Step'; the + 950 of some MSS seems too early, and the + 1050 of others is certainly too late, hence, 
though the question is still unsettled, the book may be by Maslama al-Majr1tI's immediate pupils. 

26 NSC 
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cupellation and cemen~ation,a and describes the oxidation of mercury, but he believed 
in transmutation by elixirs, and indeed that every alloy was a new species. Al-Majriti 
and his school also propagated in the West the writings of the Brethren of Sincerity, 
and doubtless of the Jabirians too. 

The + 11th century yields two names of importance, one much better known than 
the other. In + 1034 Ibn 'Abd al-Malik al-l?alil}.I al-Khwarizmi al-Katl produced his 
'Ain al-$an' a wa-' Aun al-$ana' a (Essence of the Art and Aid to the Workers). b This 
was basically a book of metallurgical chemistry in the Hellenistic tradition, allowing of 
aurifiction as well as aurifaction; 'tingeing' is prominent, calcium polysulphide used, 
arsenical copper known, as well as the dilution of silver with copper, and one finds also 
the surface-enrichment of gold-copper alloys by a sulphide method.c East Asian 
influence might also be detected, however, in the attention given to the combination 
and liberation of mercury and sulphur, while sal ammoniac is used to obtain the 
chlorides of tin from a tin-mercury amalgam. Similarly the description of corrosive 
sublimate if not calomel suggests knowledge of antecedents in Chinese chemistry.d Far 
more celebrated was the great physician and naturalist Ibn Sinii-Abu 'Alial-I:Jusain 
Ibn Sina ( + 980 to + 1037), who certainly occupied himself at one time or another 
with chemical operations, even though the totality of the books and tractates on 
alchemy, mostly in Latin, afterwards attributed to him, is an apocryphal literature.e 

As we know, he resolutely denied the possibility of transmutation or aurifaction in a 
genuine book, the Kitiib al-Shifii' (Book of the Remedy),f and the Same opinion is 
advanced in another genuine text, the tractate Ishi'ira itii Fasiid 'Ilm A~kiim al-Nujum 
(Demonstration of the Futility of Astrology).g 

By the middle of the + 11th century the great days of Arabic alchemy were over, 
and little remained save poets and commentators.h Within less than a century, how
ever, the process of translation out of Arabic into the Latin was to commence. During 
this period there are only two Arabic names to mention, first al-Tughra'i and then 
Ibn Arfa' Ra's; both wrote poetical works. Abu Isma'il al-J:Iusain al-Tughra'i, who 
was executed in a religious persecution in + II2I, wrote a Kitiib al-Jauhar al-Na{lir 
fi $inii'at al-Iksir (Book of the Brilliant Stone and the Preparation of the Elixir), which 
has been studied and expounded by Razuq (I). It is much more allegorical than 
practical, but he may have been the Artephius of the Latins.i Later in the century 
there was Ibn Arfa 'Ra's al-Andalusi (d. + 1197), chiefly known for his Diwiin Shudhur 
al-Dhahab (Poem on the Particles of Gold). This contains some references and 
information not found anywhere else) 

a Cf. Vo!. 5, pt. 2, pp. 36ff., 51 ff. 
b See Stapleton & Azo (I) and Ahmad & Datta (r). Mieli (1), 2nd ed .• p. 133 has a word on him. 
< cr. VD!. 5. pt. 2, pp. 39,251. d Cf. Vo!. 5, pt. 3, pp. 123, 127ff. 
e Ruska (26, 27). Nevertheless, see also Stapleton, Azo, Husain & Lewis (1). 
f Holmyard & Mandeville (1). Their translation of the passalte has been quoted already in Val. 5, 

pt. 2, p. 30. g Cf. Ruskll (26); Ullmaml (I). p. 252. 
h To keep step with events in China, we may recall that this was the time of the Imperial AlchemiclIJ 

Elaboratory at the capital. the activities of that outstanding metallurgical adept Wang Chieh, and the 
publication of the military encyclopaedia Wu Ching TllUng Yao, with all its information on gunpowder 
weapons (see Vol. 5. pt. 3, pp. 182, 184,187). i See Mieli{l). 2nd ed., p. 156; and p. 495 belo\\'. 

J Cf. Holmyard (I), p. roo; Mieli (I), 2nd ed., p. 289; Hopkins (I). p. 152. 
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These men were contemporaries of the translators, busy as bees between + 1120 

and + 1180 mostly in Spain but also in the Near East.a The majority of the alchemical 

translations have remained anonymous, but of the many names known some must 

have occupied themselves in such work.b One thinks of Hugh of Santalla (ft. + 1125), 

Adelard of Bath (ft~ + 1130) who worked in the East, Dominic Gundisalvi the arch

deacon (ft. + 1135), Hermann the Carinthian or Dalmatian (ft. + 1141) companion of 

Robert of Chester, finally Gerard of Cremona (ft. + 1167). Perhaps it was Robert who 

produced the first exactly dated alchemical translation, the De Compositione Alchemiae 
of + 11#, a rough precis of the Khalid-Morienus dialogue preceded and followed by 

other materials,c but this has been the subject of some controversy.d A translation of 

rather similar date, though cast in a different form, is the De Anima in Arte Alchimiae, 
compiled from various Arabic sources about + 1140 but nothing whatever to do, in 

spite of what it says, with Ibn Sina himself.e Some of al-Razi's work was also trans

lated at this time, as in the Lib" Secretorum Bubacaris, i.e. of Abii Bakr.f And in this 

first wave there seems to have been also a translation, very garbled, of the Seventy 

Books (i.e. tractates) in the Jabirian Corpus, entitled Liber de Septuaginta Johannis 
and done by another scholar from Cremona, Renaldus.g At all events by + 1250 a 

whole flood of Latin translations, however crude, from Arabic alchemical texts had 

become available in the Western world. 

Meanwhile Arabic alchemy continued, though the steam had mostly gone out of 

it. Early in the + 13th century there was' Abd al-Ra}:lim al-Dimashqi al-Jaubari with 

his Kitab al-Mukhtar fi Kashf al-Asrar wa-Hatk al-Astar (Choice Book of the 

Revelation of Secrets and the Tearing of Veils), chiefly notable for its strong stand 

against aurifaction. h The allegorical trend was continued in the second half of the 

a During this time in China Wu Wu and others were writing much on alchemical apparatus, and the 
development of the Northern and Southern Schools of Taoism was occurring, accompanied by a strong 
wave of interest in physiological alchemy. See Vot. 5, pt. 3, pp. 198,200; and pt. 5 below. 

b On the Latin translations see Thorndike (I), vot. 2, pp. 217ff.; Berthelot(lo), pp. 229ff.; Dunlop(7); 
and on the translators Thorndike (I), vot. 2, pp. 19,78,83,86-7; Steinschneider (1,4); Burnett (2). 

C Robert's prologue is the locus classicus where' alchemia' is treated as a concrete noun, a substance, 
in fact the elixir. The words are: 'Alchymia est substantia corporea ex uno et per unum composita, 
preciosiora ad invicem per cognationem et effectum conjungens, et eadem naturali commixtione ingeniis 
melioribus naturaliter convertens'. Cf. p. 366 above. 

d First Reitzenstein (5) recognised the very Hellenistic nature of Morienus' explanations, and 
showed a close connection with the Heraclius-Stephanus dialogue of c. +630 (cf. p. 327 above). Then 
Holmyard (19) demonstrated marked textual parallelisms with the Kitab al-'llm al-Muktasab of al-' IrlIqJ 
(cf. p. 404 below) who would have used the Morienus document about + 1270. Nevertheless Ruska (4), 
esp. pp. 3 I ff., 35 ff. (41, 42) came to believe, for various reasons, that the whole thing, both prologue and 
text, was a pastiche, plausibly Italian, of the late + 13th or + 14th century. His scepticism was not, how
ever, supported by Thorndike (I), vot. I, pp. 773-4, vot. 2, pp. 214ff. Steele & Singer(l) also defended the 
authenticity of the work, and they have now been vindicated by Stavenhagen (I) after a thorough study 
of the widely scattered manuscripts. This does not of course reinstate the historicity of Morienus or the 
alchemical interest of Khl1lid. There is a modern English translation by Stavenhagen (2). Although the 
main emphasis of the work is on projective aurifaction, there is an interesting, perhaps significant, allusion 
to the longevity of Morienus (pp. 7, 66). But the original Arabic text itself can hardly be older than 
about +820 because it contains passages (pp. 20, 25, 27) implying knowledge of ammonium chloride 
(sal ammoniac, cf. p. 437 below). There is also of course' the marriage of fire and water' (p. 33); and the 
elixir is frequently mentioned, 'alchemy' being used as a noun synonymous with it (pp. 35,41,43,47). 
See also Burnett (I). e Ruska (26); Berthelot (10), p. 293. 

f Cf. Berthelot (10), p. 306. g Kraus (2), p. 42; Berthelot (10), pp. 69, 77, 320ff. 
h Cf. Mieli (I), 2nd ed., p. 156. 
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century by Abii al-Qisim al-Simawi al-'Iraqi with his Kitiib al-'llm al-Muktasab jf 
Zirii'at al-Dhahab (Book of Knowledge acquired concerning the Cultivation of Gold), 
studied and translated by Holmyard (5).a This is not entirely divorced from practice,b 
but it tends to philosophy and the discreet revealing of the cover-names in the trade. C 

AI-' Iraqi drew heavily from Ibn U mail, and was in turn commented upon by 'Ali ibn 
al-Amir Aidamur al-Jildaki (ft. + I 34-2).d If there was more of quotation than of 
practice in his AI-Burhiinfi 'l/m Asriir 'llm al-Miziin (Proofs of the Secret Science of 
the Balance), his other main work, the Nihiiyat ai-raiah (End of the Search), on which 
Taslimi (I) and Holmyard (15) have written at length, contains many concrete 
instructions and shows a genuine love of experiment. Holmyard called him' the last of 
the outstanding Muslim alchemists'.e 

At the end of the day it is possible to take a retrospective survey of Arabic alchemy 
by means of those remarkable chapters on the subject which Ibn Khaldiin incor
porated in his 'Prolegomena' or ' Introduction to History', the Muqaddima, written 
in + 1377. 'Abd al-RaJ:tman ibn MuJ:tammad ibn Khaldiin, the first historical socio
logist, perhaps, in any civilisation, discussed in his book many sciences human and 
divine, and one of them was alchemy. Here aurifaction was dominant, but not 
exclusively so, for Ibn Khaldiin entertained the speculation that if only the miziij 
(krasis) of the elements of man's being were made perfect by an elixir, he would live 
eternally; just as gold, with its krasis more perfect than in any other metal, persists for 
ever without spontaneous decay.f Still, he defines alchemy as 

a science which studies the substance through which the generation of gold and silver may be 
artificially accomplished, and comments on the operations leading to it. The (alchemists) 
acquire knowledge of the tempers and powers of all created things, and investigate them 
critically. They hope that they may thus come upon the substance that is prepared to 
(produce gold and silver). They even study the waste matter of animals, such as bones, 
feathers, hair, eggs and excrement;g to say nothing of minerals .. " The (alchemists) ass:ume 
that all these techniques lead to the production of a natural substance which they call 
'elixir' .h 

The alchemists, he goes on to say, i in a reference to the materia prima of Hellenistic 
proto-chemistry, have been inspired by the thought that mineral substances may be 
changed and transformed artificially one into another because of the plain matter 
devoid of all qualities which is common to them all. But he also mentions fermentation. 

a See also Holmyard (I), p. 100; Nasr (I), p. 278; Mieli (I), 2nd ed., p. 156. 
b Cf. Fig. 1533. 
C About the same time, in + 1283, the collection of Persian and Arabic alchemical texts known as 

the Rampur Corpus was made; on this see Stapleton & Azo (2). 
d Cf. Mieli (I), 2nd ed., p. 289; Wiedemann (32). pp. 2di". 
e It will be remembered that Arabic alchemy was now facing, as it were, powerlul competition from 

Latin alchemy, for the time of Geber had come, with all its basic discoveries, especially that of the 
strong mineral acids. Saltpetre and gunpowder, with all that that implied, were also now reaching Western 
Europe. As for China, as we have seen, the late Sung and Yuan periods were a time of decline in proto
chemical alchemy, with physiological alchemy finding increasing favour. 

f See Rosenthal (I). vol. 3, p. 232; we shall quote the passage in full presently (p. 480). 
g A reference to the making of ammonium carbonate by dry distillation. Cf. pp. 432 ft 
h Rosenthal tr., vol. 3, pp. 227ff. ; Rosenthal tr., vo!. 3, p. 267. 
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Competent (alchemists) think that the elixir is a substance composed of the four elements. 
The $pecial (alchemical) processing and treatment give the substance a certain temper and 
certain natural powers. These powers are such as to assimilate to themselves everything with 
which they come into contact, and transform it into their own form and temper. They 
transmit their own qualities and powers to it just as yeast in bread assimilates the dough to its 
own essence and produces in the bread its own looseness and fluffiness, so that the bread will 
be easily digestible in the stomach and quickly transformed into nourishment.a In the same 
way the elixir of gold and silver assimilates the minerals with which it comes into contact to 
(gold and silver) and changes them into the forms of (gold and silver). This is in general the 
sum total of the theory (of the alchemists).b 

Ibn Khaldiin was well read in the alchemical literature of his culture, from 'Jabir' 
through Maslama al-MajrW to al-Tughra'i, and (as we saw) he vehemently denied that 
Khalid ibn Yazid had started it. c But while he was not against the real knowledge of 
chemical substances which the alchemists had acquired, he believed that most of the 
practitioners had been rank charlatans-he did not know of one successful honest 
alchemist. It was an infatuation. The .deceivers, especially Berber 'students' in the 
Maghrib, would cover silver with a gold veneer or copper with silver, diluting the 
noble metals with the base, or 'blanching' copper with mercury.d As for the theory of 
aurifaction itself, he could trace a debate which had been going on for centuries. Abii 
Na!?r al-Farabi (d. + 95o)e and the Spanish philosophers who followed him maintained 
that the metals were not' distinct species' but variations, as it were, on a single theme 
(the prima materia), therefore aurifaction was possible-and al-Farabi wrote a special 
monograph to prove it, Kitiib fi Wujub $inii'at al-Kimiyii' (Book on the Necessity of 
Alchemy).f Ibn Sina (d. + I037)g and the Eastern philosophers who followed him. 
however, maintained the opposite, therefore aurifaction was impossible. AI-Tughra'i 
(d. + 1121) countered this by drawing attention to the phenomena of biological 
metamorphoses (some quite real, more based only on legend).h Ibn Sina's scepticism, 
Ibn Khaldiin felt, would not resist al-Tughra'i's argument, but he had thought of 
something better-the alchemists, it was admitted on all hands, sought to accelerate 
that production of gold which happens very slowly in any case within the bosom of 
the earth, but this 'embryology' of gold could obviously be known only to God
moreover, if instant aurifaction were possible, why should Nature take such a long 
time about it underground? Ibn Khaldiin went on to say th.at 'those who claim 
to have made gold with the help of alchemy are like those who might claim success in 
the artificial creation of man from semen '.! Curiously enough, that was exactly what 

a The massa theory, on which see p. 366 above. b Rosenthal tr., vol. 3, p. 268. 
C Rosenthal tr., vol. 3, pp. 228-9. 
d Rosenthal tr., vol. 3, pp. 269. 271. Impatience with charlatanism seems a typical sign of the 

impending death of an alchemical tradition; cf. our comparison in Vol. 5. pt. 3. pp. 212ff. For a glimpse 
of the medieval Islamic underworld see the interesting study of Bosworth (I). 

e Eminent philosopher. born at a place on the Jaxartes R., i.e. in Sogdia or Ferghana (Fig.I53w). 
f Dunlop (6), p. 241. 

. g Equally great philosopher and physician, born at Bokhara on the Oxus, i.e. a Khwarizmian. It 
might not be a coincidence that both these men were from almost the borders of China. differing in their 
attitude to alchemy but deeply interested in it. More will be said on this point later. p. 424. 

h Like Petrus Bonus later on, cf. Vol. 5, pt. 2. p. 64. . 
i Rosenthal tr., vol. 3, p. 276. 
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Fig. 1531Q. Map to show the communication routes, mainly overland, be~een the C~ and 
Arabic culture-areas, as also the relations between Chinese, Iranian and Etstem Mediterranean lands 
and cities. Focussed on Central Asia, the map was .drawn on a Harvard-Yenching Institute pbysical 
blank, extended westwards to the same scale, I :6,250,000, with the assistance of the Cambridge 
Department of Geography and Cartography. The area covered is from approximately longitude :tSc 

East to longitude 95° East, and from approximately latitude 45° North to :la· North. The reproduction 
here is reduced by just over three times in longitude and twice in latitude. Mountainous regions are 
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marked by a hatching of small triangles. The range is from Tunhuang in the east, at the threshold of 
China, to Alexsndria and Byzantium (Istanbul) in the west; it goes as far north as the northern ends 
of the Caspian and Aral Seas, and as far south as the mouth of the Persian Gulf. Most of the Chinese 
names for places outside China are those current in the Thang period (+ 7th to - loth centuries). All 
the area enclosed by the - - -line was in Chinese occupation or subject to Chinese suzerainty in the 
Thang, according to the historical atlas of Thung Shih-Heng (1). 
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the Jabirians had claimed (cf. pp. 326 above and 485 below), but either Ibn Khaldun 
had not read those particular books or dismissed them as the wildest nonsense. 
Finally he brought up a few supplementary arguments. God, he said, had provided 
gold and silver as the means of exchange in the daily life of the peoples, how then 
could he allow the making of alchemical gold to upset this pre-established harmony? 
Moreover, with this fermentation theory, the transformation of dough by yeast is, 
after all, a corruption or destruction, while the production of gold from other minerals 
by fermentation would be creative and constructive-therefore the whole analogy is 
wrong. a There is no such thing as aurifaction--but if alchemy cannot be a natural 
craft, its effects might always be produced by sorcery or miracle-working-and there 
Ibn Khaldiin was prepared to leave the matter. 

The curtain falls with 'Abd al-Wahhab al-Sha'rani (d.' + 1565) and his La/a'ij 
al-Minan wa'l-Akhliiq (Pleasant Gifts and Traits of Character).b Here deceptive 
aurifaction by impostors and charlatans is most prominent, but the belief still persists, 
for among a thousand unsuccessful practitioners, there was one who achieved his aim
yet for religious reasons declined to use any of the gold he made, Shaikh Mimad ibn 
Sulaiman al-Zahid (d. c. + I420). May Allah have mercy on his soul, for he loved not 
the goods of this present world. 

(ii) The meeting of the streams 

Throughout the foregoing account there have been inescapable indications that the 
early chemistry of the Arabs was not at all exclusively Graeco-Egyptian in origin; that 
this inheritance in fact was paralleled by a contribution both theoretical and practical 
coming westwards from China, India, Central Asia and Persia. Presently we shall 
briefly but carefully study what the main features of this contribution were; first let 
us enquire into the historical geography that provided the scene for so great a cultural 
movement of synthesis. 

Long ago, Ruska (32), studying the sources of the material in the Jabirian Corpus, 
came to the conclusion that the lands along the route of the Old Silk Road c had been 
particularly important. From North and East Persia many influences now radiated, 
from Tabaristan along the south shore of the Caspian, from Khorasan with cities like 

a This sounds many echoes of thought about upward and downward transformations in Nature; we 
have seen them in China in Buddhist contexts. cf. Vo!. 2, pp. 420 ff. What is particularly interesting to 
recall here is that in + 1678 there was published in London an anonymous pamphlet entitled 'Of 3 

Degradation of Gold made by an Anti-Elixir; a strange Chymicai Narative'. As we learn from Ihde (I), 
who has gone into the question, Robert Boyle's pen was accepted by contemporaries as the source, and 
indeed his name was printed on the title-page of the second edition of + 1739. The anti-elixir, the nature 
of which was never disclosed, was a dark red powder which would convert pure gold into a brittle silvery 
mass and baser materials such as a yellowish-brown powder partly vitrified. The de-aurifaction purported 
to have been proved by the touchstone, cupeIlation and the hydrostatic balance. Ihde considers various 
possibiIities-a joke, but it was not in character for Robert Boyle to jest-a fraud, but that would have 
been beneath him-a parable enshrining a set of beliefs, and Boyle was indeed prepared to take auri
faction seriously- or possibly an experiment' cooked' by one of his laboratory assistants. Ihde decides 
for the last suggestion, but it is not a very convincing one, and the incident remains passing strange. 
See Anon. (104). 

b See Dunlop (6), pp. 248-9; Hitti {I), 2nd ed., p. 742. 
C Cf. Vo!. I, pp. 18Iff., and here Fig. I53Ia. 
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Tus, Nishapur and Herat in its mountain ranges, from Khwarizm in the Oxus valley, 
with Khiva as its capital, from old Sogdia and Bactria between the Oxus and the 
Jaxartes, the land of Balkh, Bokhara and Samarqand, finally from Ferghana beyond 
the J axartes on the very borders of Sinkiang. 'Historical research', wrote Ruska, 
'is realising more and more the role of transmission played by Central Asia after 
Alexander the Great between the human cultures of West, East and South. And it is 
also seeing more and more how Islam became the great basin into which all these 
streams of ideology flowed, uniting themselves in Central Asia from East and West 
and also from India to form remarkable (new) religious and philosophical patterns'. a 
In Arabic alchemy, he went on to say, a Western 'Egyptian-Spanish' set of ideas and 
techniques, infused with Hellenistic metallurgical mysticism, joined with an 'Eastern
Persian' set, characteristically chemo-therapeutic in nature. 'Both flow side by side 
and interpenetrate at times, finally delivering all into the alchemy of the Latin Middle 
Ages.' 

The horizons of Kraus were rather more limited to the Hellenistic world, and more 
Greek than Egyptian at that, but even he could write as follows:b 'Jabirian alchemical 
theory ... has few traits in common with what remains to us of ancient (Graeco
Egyptian proto-chemistry). The Graeco-Oriental tradition from which it derives was 
much more experimental in tendency and more systematical, it was more averse from 
symbolism and allegory, and it made use of animal substances and products, em
phasising (a new volatile agent), "sal ammoniac" (ammonium chloride and carbonate) 
unknown to the Hellenistic world. Also one finds in the Jabirians a theory of (com
position and) transmutation based on numerological principles hardly any trace of 
which is found in the Greek Corpus. The (Western) traditions on which the Jabirian 
system depended come more into focus in the science of " properties" (sympathies and 
antipathies), the Greek, not to say Neo-Pythagorean, inspiration of which can be 
established with greater certainty. One can thus try to define what parts of the whole 
complex derived from materials originating further East, in India and even perhaps in 
China.' Kraus also recalled the claim of ' Jabir' to have visited India;c and in another 
place pin-pointed the $abians of I:Iarran as a group which seems to have transmitted 
both Pythagorean, Hermetic and Gnostic ideas from the Mediterranean area as well as 
indigenous Chaldaean 'Nabataean' notions and certain characteristically Chinese 
terms, things and concepts.d We shall go into all this in a moment, but first we must 
trace the exact way in which Hellenistic pro to-chemistry and the other sciences got 
into Arab dress.e 

The key area was Syria and the northern half of Mesopotamia, the latter having 
long been bisected by a north-south line forming the frontier between the Roman 
(Byzantine) Empire and the Persian Empire (Sassanid from + 224). But Susiana was 

a (32), p. 270. b (3), p. viii. 
C E.g. in Kitab al-A'rat! (Book of Accidents), Kr 182. Cf. Kraus (3), p. 91. 
d (3), pp. 30S-16. 
e There are many fuller accounts of this process to which reference can be made. One may mention 

certain admirable summaries like Meyerhof (3) or books such as O'Leary (I); Dunlop (7); Berthelot & 
Duval (I); see "also for authoritative surveys Hitti (I), 2nd ed., pp. 309ff.; Mieli (I), 2nd ed., pp. 6Sff. 
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also important, east of the lower waters of the Tigris. By the + 5th century the city of 
Edessa (al-Ruhii', mod. Urfa) east of the upper Euphrates and within its great bend, 
had become a notable academic centre of Syrian Christians where much translation 
from Greek into Syriac was carried out.8 But then came the theological controversy 
occasioned by the views of Nestorius (fi. + 431) and the ensuing closure of the acade!ll)" 
at Edessa by the emperor Zeno in + 489. The Nestorian scholars fled across the border, 
first to Nisibisb (near the upper Tigris, north-west of Mosul), some later to join the new 
academy founded about + 555 by the Persian king Khosrau Anushirwiin at Jundi
shapiir.c This became a very great university where Greek science and medicine were 
taught in Syriac and probably Persian, having also a celebrated hospital as well as 
facilities for translators. Throughout the + 8th century it flourished much, not declining 
till the end of the + 9th, by which time it had played a great part in transmitting 
Hellenistic science through Syriac into the world of Islam.d 

Edcssa, Nisibis and J undi-shapiir were by no means the only important centres of 
Syriac learning. There was also Resain (Ra's al-'Ayn, Theodosiopolis) in Mesopo
tamia between Edessa and Nisibis, home of a great scholar Bp. Sergius (d. + 536), 
certainly also a physician, for he translated Galen,e and perhaps also interested in 
Hellenistic proto-chemistry.! Running south from Aleppo (across the Euphrates from 
Edessa) there was a chain of centres, Kinnesrin (Qinnasrin},g Horns and Baalbek 
(Heliopolis), h all places where Greek science and philosophy were transferred into the 
Syriac tongue. And ijarran (class. Catrhae), only a short distance south of Edessa, 
west of Mosul, was also in the circuit, yet standing very much by itself because from 
the + 5th to the + 11th centuries it was primarily non-Christian and non-Islamic, 
perpetuating older indigenous religion, and influences from far in the East. After the 

a For example, Thaufll al-Rumi (Theophilus of Edessa, d. +785) was an important astroloECt and 
translator in the time of the Caliph al-Mahdl. O'Leary emphasises the role of Christianity as a Hellenising 
force in the Near East during the first four or five centuries. 

b This was the home town of the famous bishop and translator Severus Sebokht (ft. + 66Q), already 
spoken of in Vol. I, p. 220, Vo!. 3, passim. Another bishop, the Monophysite Georgius (d. +72 ... ) 
working in Mesopotamia about the same time, also translated works of Aristotle into Syriac. 

C In Susiana not far south-west of Susa. In the meantime, in + 529, the academy of Athens had also 
been closed, by the emperor Justinian, as a measure directed against the teaching of the non-Christian 
philosophers there, after which they all migrated to Persia; and though some of them later found a home 
within the Byzantine domains at Alexandria ( + 533), others may have stayed, most probably at lundi~ 
shapur (cf. Sandys (1), vo!. 1, p. 375; Dunlop (6), p. 172; Nasr (I). p. 189). The city itself had been 
founded about + 270 by ShlIpur 1, and it has been conjectured that the metallurgical aurffit:tors expelled 
by the Diocletian edict of + 296 (cf. p. 332) also took refuge at J undi-sMpur if not at Edessa (Hopkins( I), 
pp. 8, 125). The city was damaged during the Arab occupation of Susiana (Khtizistan) in +639, hut not 
irreparably. 

d The date of the Hejira, + 622, from which all Arabic chronology starts, may here be recalled. 
During the Umayyad Caliphate (+661 to +750) arms still prevailed over letters, but from the beginning 
of the' Abbasid CaIiphate onwards (+75° to + 1258) the Arabs were ready to conquer all the worlds of 
the intellect. 

e Cf. Brunet & Mieli (I), p. 880. This was about the time of the great anonymous compendium of 
Galen in Syriac put into English by Wallis Budge (6). 

f On the extant Syriac proto-chemical and alchemical MSS something is said elsewhere (p. 88 a\xlw 
and pp. 41 1,430,473 below). The only collection is that of Berthelot & Duval (I). 

g Severus Sebokht's see. 
h One of its sons was none other than Callinicus, the inventor of 'Greek Fire' at Byzantium in or 

about +673. 
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+ 9th century the mainstream of science was flowing in channels other than Syriac, 
but as late as the + 13th the language could still count men of considerable import
ance, such as Bar Hebraeus, alias Patriarch Gregorius of the J acobites, alias Abil 
al-Faraj al-Malali (d. + 1386), a Christian of Jewish stock who worked with the 
Muslim and Chinese astronomers at the Maraghah observatory,a and wrote not only 
on cosmology but also on history, theology and philosophy. 

Meanwhile in + 762 Baghdad had been founded as the new Arabic capital, and 
three years later al-Man~ur summoned for consultation a Christian Syrian physician 
from Jundi-shapur, Jurjis (George) al-Bakhtishu' (d. c. +771), a man destined to 
found a famous medical family at the seat of the Caliphate. This was a symbol of the 
'brain-drain' that the Arabs were creating, for other physicians and naturalists made 
the same move. By the time when al-Ma'miin founded the academy there called Bait 
al-I:Iikma ( + 830, the House of Wisdom) the second great epoch of translation, from 
Syriac into Arabic, had already got under way. It seems to have started as early as 
+ 684 when a Jewish physician of Basra, Masarjawayh, b translated, almost certainly 
from Syriac, a book of notes on medicine by the priest Aaron of Alexandria (Kunnash 
Ahrun al-Qass). But the + 9th century it was which saw the peak of activity, with the 
work of I:Iunain ibn Isl).aq al-' Ibiidi (d. + 877), 'the Shaikh of the Translators', and 
several members of his family.c Another Christian, Qusta ibn Liiqa al-Ba'labakki (of 
Baalbek, d. c. +912) was outstanding in translation as well as an original writer. But 
perhaps significantly $abians were also prominent, such as al-I:Iajjaj ibn Yiisuf ibn 
Matar (ft. + 786 to + 833), first successful translator of Euclidd and Ptolemy. Corre
sponding to I:Iunain as head of the N estorian scholars, the head of the $abian ones was 
assuredly Thabit ibn Qurra (+836 to +901) who organised the translation of the 
bulk of the Greek mathematical and astronomical works. e The names of the trans
lators of the proto-chemicalliterature have unfortunately not been preserved. So much 
for the passage from Greek through Syriac to Arabic. 

By contrast with all this, what can be said about the transmission of ideas into Arabic 
from Sanskrit, and even more interesting to us, from Chinese? Immediately we find 
ourselves arrested by certain remarkable texts. One of the I;adiths, or 'undoubted' 
sayings of the Prophet himself, handed down in tradition, runs: 'Go in quest of 
knowledge even unto China.'! Then al-Nadim, concluding the section on alchemy in 
his Fihrist of +987, wrote as follows: g 

I, Mul).ammad ibn Isl).liq, have lastly only to add that the books on this subject are too 
numerous and extensive to be recorded in full, and besides the authors keep on repeating the 
statements of their predecessors. The Egyptians especially have many alchemical writers 

a Cf. Vol. I, p. 218. b Dunlop (6), pp. 38-9, 213. We shall meet him again, p. 476 below. 
C He was a Nestorian Christian physician of Jundi-shll.pur, and known to the later Latins as Johannitius. 
d Cf. Steinschneider (3). 
e Biographies of some thirty eminent $lI.bian scholars will be found in Chwolson (I), vol. I, pp. S4zff. 

Cf. p. 426 below. 
f Or, 'Seek for knowledge even though it be as far away as China'. Suhrawardy (I), no. 273. Cf. 

Wensinck (2); Mahdihassan (IS), p. 82. 
g Fliigel ed., vol. I, p. 360; tr. Berthelot & Houdas (I), p. 40; Flick (I), p. 109; Dodge (I), vo!. 2, 

p. 868, mod. auct. 
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and scholars, and (some say) that that was the country where the science was bom: the 
temples (al-barlibi, with their elaboratories) were there,a and Mary (the Jewess, or,. the Copt) 
worked there. b But others say that the discussions on the Art originated among the first 
Persians,c (while) according to others the Greeks were the first who dealt with it. And others 
yet again say that alchemy originated either in India or in China. But Allah knoweth best 
(what is the truth)! 

Thus by this time, in spite of the powerful influence of Hellenistic proto-cheIJlistry 
and its traditions, it could be thought possible that not only Iran but the cultures of 
East Asia could have produced the spagyrical art.d After this it comes as less of a 
surprise to find that Hermes himself could be regarded as an inhabitant of China.e 

The Spanish Muslim alchemist of the + 12th century, Ibn Arfa' Ra's, has already 
been mentioned, and in an anonymous Letter derivative from him we can read a curious 
passage.f 

The real name of Hermes was Al;mul) (Enoch~ and also IdrIs (Adam's son) .... He was 
a dweller in the upper land of China, as the author of the' Particles of Gold' pointed out, 
where he says: 'Mining was looked after by Hermes in China, and .i\ris [Horus?J found out 
how to protect the workings from flooding by water.' Now Aris lived in lower China, and 
belonged to the first of the Indians. Further he says that Al)nul) (on whom be peace) came 
down from the upper to the lower land of China, into India, and went up a river valley in 
Sarandib (Ceylon) till he came to the mountain (of that island) whence Adam (peace be 
upon him) descended.h That was how he found the cavern which he called the Cave of 
Treasures .... 

This was filled with gold and gems and engraved tablets expounding the treasures of 
the sciences, from among which Hermes chose out the most beautiful and best
a typical example of the cave-legends already referred to in connection with the Tabula 
Smaragdina. i The anonymous letter, which has to be dated early in the + 13th century, 
then goes on to some rather vague descriptions of aurifactive methods, very $yn
cretistic in character because sal ammoniac is prominent in it, together with dipLOsis, 
leucosis and xanthosis,j effected by elixirs.k Elsewhere, in a pre-Jabirian apocryphon 
entitled Mu~~af al-Ijayiit (Book of Life) there is a discussion between a Byzantine 

a For an explanation of this see Flick, loe. cit., p. 90. 
b Cf. pp. 32, 327 above. C Cf. Vol. 5, pt. 2, pp. 201 ff., pp. 253ff. above. 
d Other suspicious' oriental' references in the Fihrist's tenth discourse, that on alchemy, can be noted 

in Flick (I), p. 89, 91, 95, etc. AI-Nadim knew of a book entitled: 'Conversations of UlItanisal-Rumi 
(Ostanes) with Tauhlr, King of India', and another' Epistle of the Indians to Iskandar (Alexander)'. 

e On the legend of the Three Hermes (like a line of reincarnated Buddhas), first formulated in Arabic 
literature by Abu Ma'shar Ja'far (d. C. + 886) in his Kitiih al-Uliif (Book of the Thousands), see.B~rnett 
(I). For Albumasar (as the Latins called him) and his translator Hermann of Carinthia (+ 1140) the 
second Hermes, founder of astrology and alchemy, gained his knowledge in the Indies. Perhaps the fact 
that Abu Ma'shar was also named al-Balkhl may not be without significance (cf. p. 424). 

f This is the Qabas al-Qiihisji Tadbrr Hirmis al-Haramisa, tr. Siggel (4), pp. 299ff. Cf. Ullmann (I), 
p. 168; Plessner (2); Pingree (1), p. 10. 

g Cf. pp. 341 if. above. 
h A reference to the well-known footprint on Adam's Peak. 
i Cf. pp. 335, 369 above. 
j CL Vol. 5. pt. 2, pp. 18, 23; and pp. 358, 365 above. 
k Siggel's account of this work was quoted by von Lippmann (11), and this must have been the 

source of Chang Tzu-Kung's suggestion (1) that Hermes was Chinese. 
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emperor, Theodorus, and an adept named Aras (Horus?) who came from' Lower 
China'.a 

Another interesting exchange demands mention here because a medieval Persian 
writer of a history of China attributed the invention of chemistry to a Chinese named 
Hua Jen,l or 'Changer'; while (at first sight) the Persian's Chinese source regarded 
him as a man from the Far West. Rashid aI-Din al-Hamdiini, in his history of China 
finished in + 1304, b speaking of the time of the High King Mu of the Chou, z mentions 
the exploits of the legendary charioteer Tsao Fu,l and then goes on to say: 

at that time there lived a man called I:Iwar.n (Hua Jen). He invented the science of chemistry 
and also understood the knowledge of poisons, so well that he could change his appearance in 
an instant of time ... c 

Here there is no suggestion that Hua J en was anything but a Chinese. 
In order to clarify Rashid al-Din's source one has to know two things expounded 

by Jahn & Franke: first that he and his assistants were helped by two Chinese Buddhist 
physicians, Li Ta-Chih and K.msiin;d and secondly that he depended on a little
known genre of Chinese historical writing, general surveys done from a Buddhist 
angle and incorporating the lives of Buddhas, arhats and bodhisattvas within the 
framework of Confucian secular history. The oldest of these, says Franke (18), was 
the Li Tai San Pao Chi,4 written by Fei Chhang-FangS in + 597; but the closest to 
Rashid al-Din's history was the work of a monk named Nien-Chhang,6 entitled Fo Tsu 
Li Tai Thung Tsai7 (General Record of Buddhist and Secular History through the 
Ages)e and printed in + I 34 I. Since this was twenty-three years after the death of the 
great Persian scholar it cannot have been his direct source as such, but he could have 
used an earlier manuscript form of it, and this was probably what happened. 

The statements of Nien-Chhangf about' Changer' are as follows :g 

In King Mu's time a ChangeI' appeared from the Furthest West. He could overturn 
mountains and reverse the flow of rivers, he could remove towns and cities, pass through 
fire and water, and pierce metal and stone-there was no end to the myriad changes and 
transformations (which he could effect, and undergo). The King revered him as a sage, and 
built for him a Tower of Middle Heaven to dwell in; indeed his appearance was like that of 
MaQjusri or Maudgalyayana or some such bodhisattva. But what the King did not know was 
that he had in fact been a disciple of the Buddha. 

The story echoes familiarly, for it was nothing but a condensation and Buddhist 
adaptation of the opening part of the third chapter of the Lieh Tzu book, datable 

a Ullmann (1), p. 190. 

b Part of his famous Jami' al-Tawarlkh, all completed by + 1316. Cf. Vol. I, p. 218. 
C Tr. Jahn & Franke (I), p. 43, eng. auct. 
d The characters for their names are not known. They recommended a Buddhist compilation on 

Chinese history by three monks, Fo-Hsien, Fei and Shan-Huan. We do not know the characters for 
their names either, nor can this work be identified. 

e Still extant, and preserved in Ta Tsang (TaishO Tripitaka), vol. 49, pp. 477ff. 
f Born in + 1282, his secular name had been Huang.8 

g Comm. in ch. 3 (p. 495.3), tr. auct. The translation given on p. 43 of Jahn & Franke (1) seems not 
to be from the Fo Tsu Li Tai Thung Tsai as stated (except for the last sentence), but from the Lieh TZII 
text itself. 

I it. A 
6 ,~ 1it 
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therefore to any time between the - 3rd and the +4th centuries. a Now, in its 
Buddhist incarnation, it evoked the magic powers (siddhi) of the Tantric saints.b Its 
original intention had probably been to suggest that the visible world was like a dream 
or a magician's illusion, and Changer was certainly not a historical. person, but the 
chemical artisans of the middle ages did not appreciate such fine distinctions, so it was 
wholly natural that Changer should have become in due course the technic deityC and 
patron saint of the art, craft and science of chemical change. 

As for the' Furthest West' in Lieh Tzu and the Fo Tsu Li Tai Thu:ng Tsai, it never 
meant Europe or the Roman Empire, but rather that legendary land of the immortals. 
thought of as somewhere near Tibet or Sinkiang, where reigned the Great Queen 
Mother of the West, Hsi Wang MU,I nothing short of a goddess. King Mu of Chou 
paid her a celebrated visit, the main theme of the ancient book Mu Thien Tzu Chuan,d 
and also referred to in Lieh Tzu. e When centuries later the story came to the know
ledge of real Westerners like the group around Rashid aI-Din all this was omitted, 
and they took Changer (Hua Jen) to have been a Chinese with marvellous chemical 
knowledge. f The significant fact that early in the + 14th century they were quite 
ready to do this is the only justification of these paragraphs.g 

The reality that lay behind these fabulous ideas can be approached from several 
different angles. First one can take a look at the known intensity of Arab-Chinese 
intercourse over the centuries in question. Secondly one can notic~ the fact that so 
many of the greatest scholars of the Islamic world came from countries on the borders 
of the Chinese culture-area, and though they made their fortunes in metropolitan 
Iraq or Egypt they may well have been recipients and transmitters of ideas current 
in their home-lands. Thirdly one may see whether we can identify any particular 
place at the western end of the Old Silk Road which could have been a focal entrepbt 
in the transfer of Chinese notions-something analogous in the realm of the intellect 
to Begram in that of the products of the arts.h 

a Ch. 3. pp. 1 aff., tr. Graham (6). pp. 61 ff. Most of the phrases used by Nien-Chhang are verbai 
quotations from the Lieh Tzu, though not in full nor in the same order. 

b Cf. Vo!. 5, pt. 5. C See Vo!. I, pp. SI ff. 
d On this see Vo!. 3, p. 507. 
e Graham tr., p. 64. Her fabled visit to the Emperor \Vu of the Former Han is the nub of the Han 

Wu Ti Nei Chuan, tr. Schipper (I). 
f Of course the activities of magical men, 'tricksters' or 'transformers', are found in mythologies 

world-wide; cf. Radin (I); F. Boas (1), pp. 407, 474. They are often beings of selfish motivation, but 
also often endowed with the beneficent attributes of culture-heroes and deified inventors. Boaa r~rked 
(p. 414) that the more sophisticated an Amerindian tribe was, the more sharply would me line belike1r 
to be drawn between the trickster and the culture-hero. I am indebted to Prof. Gene Weltfish for 
discussions and references on this. 

More recently, the trickster-figure has been recognhied as an archetype in psycho~analysis; cr. 
Jung (IS). A traditional Thai trickster-tale has been edited and translated by Brun (1). 

g A somewhat parallel case concerns the transmission of the stories roncerning the ancient sacrifices 
of girls to the god of the Yellow River (cf. Vo!. 2, p. 137). Mahdihassan (57) found mis inlilamic 
tradition, but attributed to the Nile instead, with the Caliph 'Umar replacing the hurnanitltrian 
Confucian governor. 

h In 1937-9 a French expedition to Begram, near Kabul on the southern slopes of tWt.Hindu Kwh 
and in the lands of ancient Ba(.'tria, unearthed two walled-up stores of transit trade-goods, apprupriated 
as customs-duty, no doubt, by the Kushiin kings in the years before +250. There were lovely carved 

I i!§ .:E il;I: 
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As for texts and books it may be said at once that in contrast to the flood of Greek 

scientific books which poured into Arabic we do not so far know of one Chinese work 
which was translated into that language until a very late date. Of Persian writings 
there were many and of Sanskrit more than a few,a but because Chinese books 

remained behind the ideographic-alphabetic barrier that is no reason whatever for 

thinking that Chinese ideas also did.b Indeed seminal concepts divested of verbiage 

might be all the more compelling. Unfortunately very few Persian texts on alchemy or 

metallurgy have so far been discovered. Almost the only one as yet reported on, and 

that but briefly, has been a 'Treatise of Jamas (J1imasp) for Ardashir the King on the 
Hidden Secret', of which an Arabic translation was found by Stapleton & Azoc in the 

Rampur MS. A colophon says that the text was copied by al-Tughra'i himself in the 

early + 12th century, the collection was made in + 1283, and the MS. is no earlier 
than the + 15th century. The content of the 'Treatise' is very similar to that of the 
books of the Hellenistic Corpus, with mentions of Pseudo-Democritus and Ostanes;d 

Stapleton & Azo were inclined to consider it a genuine production of the + 3rd 
century, in which case its date would be about + 235, but this seems extremely 

doubtful, and pending further study it may more conservatively be regarded as an 

Arabic translation of some Hellenistic writing of the + 4th to the + 7th centuries
especially as it seems to have nothing characteristically Persian about it. e A parallel 

text exists in the Cairo Library.fStapleton (4) regarded the Risiilat al-Qadhar(Bookof 
Warning), supposedly addressed to his disciples by Agathodaemon when dying,g as a 

typical I:Iarranian text; if so, they had not got much beyond the Hellenistic Corpus. h 

Finally for Syriac alchemical and metallurgical texts not simply translations from the 
Greek we are better off, as may be seen from those printed and rendered into French 
(very indifferently, it seems)! by Berthelot & Duval (I); these we shall discuss below 

as occasion arises) 

plaques of bone and ivory from India, lacquer-ware, especially boxes, from China, and bronzes and glass 
vessels from Syria and Alexandria going eastwards in exchange for the Asian products (cf. Fig. 293 in 
Vol. 4, pt. I). See the reports of Hackin & Hackin (I); Hackin, Hackin, Carl & Hamelin (I). 

a Here the classical guide is Steinschneider (2). And we have discussed the book of ShAnl1q on p. 399 
above. See also Ullmann (I), pp. 165, 186-7. 

b Here we recall the tradition mentioned on p. 390 above about the gift of alchemical texts by the 
Chinese emperor to the first Umayyad Caliph. 

c (2), p. 59. 
d Cf. pp. 333 If. above. A reference to the' water of life' (Stapleton (4), p. 28) gives one pause, but it 

seems that this is nothing more than Hellenistic metaphor concerning reflux distillation (cf. pt. 2, p. 72 
above). Parallels in Ibn Umail; Stapleton, Lewis & Taylor (I), pp. 72, 76. 

e For the entry in l:IajJ Khallfa's bibliography see Fltigel (2), vol. 3, p. 384, no. 6068. 
f This is entitled 'Book of Asfldils on the Wisdom of Afll1rils'. It awaits further study. 

11 There is a precis translation by Stapleton & Husain (I). 
h Stapleton himself regarded this text as pre-Hellenistic, but here we cannot follow him, nor in his 

attempted chronology of the ancient Mediterranean proto-chemists either, (4), p. 36. 
I Cf. Ruska (13). 
J They consist mainly of two MSS in the British Museum, Egerton 709 and Or. 1593. Each is in 

two parts, a Syriac half and an Arabic half written in Syriac script. The fonner is considered to be 
contemporary with the early parts of the Jl1birian Corpus (mid + 9th cent.) but based on Syriac 
antecedents of the + 5th and + 6th centuries. Giving a 'Doctrine of (Pseudo-) Democritus', it is very 
Hellenistic in tone, but uses the tenn elixir, and ends with diagrams of apparatus. The latter is of the 
+ 9th to the + 11th centuries, much of it contemporary with the later parts of the Jl1birian Corpus and 
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The Prophet died in + 632, and within forty years Khorasan fell, with all the rest of 
Persia, to the Arab empire. Early in the + 8th century all the great cities of Western 
Central Asia were taken-Balkh in Bactria (Tokharistan), Bokhara and Samarqand in 
Sogdia, Khiva in Khwarizm. By +715 Ferghana was added nominally to Islam. 
though Tashkent not occupied till +751. With these conquests of Transoxiana (ma 
warii' al-nahr, that which lies beyond the River), and their consequent suppression of 
Zoroastrianism and Buddhism, Islam stood militarily face to face with the outer 
defences of the Chinese culture-area. a But strangely the confrontation came to no 
climax and brought no long conflict. For in the same year that Tashkent was taken the 
Arabs secured a Pyrrhic victory against a Chinese army led by a Korean general, Kao 
Hsien-Chih,I at the Battle of the Talas River;b the Chinese were defeated but the 
Arabs so mauled that they could press no further. Soon afterwards, because of the 
rebellion of An Lu-Shan,z the Chinese withdrew from the whole of Turkestan 
(Sinkiang) leaving a vacuum as it were between the two civilisations; and very soon 
afterwards al-Man!?ur was to be seen despatching (in +756) a contingent of Muslim 
troops to help the young emperor Su Tsung regain control after An Lu-Shan's 
revolt.c Thus it came about that no Arab army ever crossed the Chinese border in 
hostility. And already a closeness of cultural contact had appeared, for many Chinese 
artisans taken prisoner at the Talas River settled with their arts and crafts in Baghdad 
and other Arabic cities, some returning home in + 762 but others (like the paper
makers and weavers) staying to exert permanent effects-very likely SOflle workers 
with chemical knowledge were among them, especially as painters and gilders are 
mentioned.d We even know their names. 

During the last half of the + 7th century and the first quarter of the + 8th, Chinese 
contacts were mostly with the ousted Iranian ruling families, who were granted 
asylum at the Chinese imperial court,e. and with the not yet Islamised peoples of 
Central Asia. Around + 660 there were Turki dancing-girls as far south as K weilin/ 
and burials in Sinkiang and Shensi have disclosed Arab and Thang coins sidt by side.g 

That there was an Arabic embassy to China in + 65 I is very unlikely, and. probably 
rests on the tradition that one of the Companions of the Prophet, Said ibn ab"i Waqqa~, 
the conqueror of Persia, was sent as an envoy to Canton, where indeed his supposed 
tomb is still venerated. Chinese historical records mention however a real ambassador 

al-Rlizr. Here sal ammoniac is prominent. Late + 13th-century interpolations include mentionll of 
gunpOWder and mineral acids. The third MS. (Cambr. Mm 6. 29) is very miscellaneous in content, with 
some Hellenistic material as early as the + 2nd to the + 6th centuries. 

a For the whole story of the Arab conquest of Central Asia see H. A. R. Gibb (4, 5). 
b Cf. Vol. I, pp. 125, 179, 187,215. Detailed descriptions of the battle, which was technically a great 

Arab victory, will be found in Chavannes (14), pp. 142-3,297. 
C Besides the 3000 Arab troops there were many contingents from the Central Asian State$, such. as 

Tokharestan and Ferghana. See Chavannes (14), pp. 158,299 and Mahler {I}, pp. 76,100-1. The ~n 
for this will be more understandable from p. 423 below. The rebellion was over by +7$9. Mahler 
contests the tradition that Islam in West China dates from this time, on rather insufficient grounds. 

d Cf Vol. 1, p. 236. e Vol. 1, p. 214. f Schafer (16), p. 76; Chavannes (14), pp. 301-3. 
g See Yang Lien-Sheng (8), and Yen Chi (I) retailing Hsia Nai (J). Sassanian coins have been found 

in Chinese tombs several times also; cf. Hsi,a Nai (2). 
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from the Umayyads, one Sulaiman, in + 726, probably sent to explore the situation 
after the Central Asian acquisitions. a But from the start of the 'Abbasid Caliphate in 

+750 onwards merchants were much more important than diplomats, and since the 
overland routes were temporarily rather obstructed they reached Canton (Khanfu) by 

sea in ships.b There, and at Hangchow (Khinzai, Quinsay), and other ports, they set 
up 'factories' and everywhere an Arab quarter (fan fang I) with a headman (qatji, or 

fang changZ) responsible to the Chinese magistrate for law and order.c Sometimes this 

arrangement broke down, as in +758, when Arabs (possibly from a settlement in 
Hainan) burned and looted Canton, or in + 878, when thousands of them were killed 

in a Chinese peasant rebellion, equalitarian turned xenophobic, led by the salt
merchant Huang Chhao. 3 But the trade and intercourse went steadily on. Described 
by many Arabic geographers, it was the actqal experience of some writers and infor

mants, such as Sulaiman al-Tajir (the Merchant) who told of the period centering on 
+851 in the book entitled Akhbar al-$in wa'l-Hind.d One such trader, Ibn Wahb 

al-Ba!?ri, was received, it seems, by the Thang emperor Hsi Tsung in + 876. And for 
the whole Arab-Chinese mercantile field between the + 8th and the + 13th centuries 
we have the incomparable Chu Fan Chih4 (Records of Foreign Peoples)e written by 

Chao Ju-Kuas in + 1225. The extinction of the 'Abbasid Caliphate by the Mongols 
under Hiilagii Khan thirty-three years later made hardly any difference for Arabic

Chinese intercourse except to intensify the traffic on the overland route as compared 
with the sea one. And so it continued until the arrival of the Portuguese in the Indian 

Ocean at the end of the + 15th century ushered in a modern world. But this later 
period (+ 13th to + 15th centuries, Southern Sung, Yuan and Ming)f is much less 

important for our present purpose than the earlier one (+7th to + 11th centuries, 
Thang, Wu Tai and Northern Sung) because that was when Arabic alchemy received 

its fertilising Chinese influences.g 

a Vol. I, p. :U5, with sources. Other authorities give +716 and +729 (Tshi Fu Yuan Kuei, ch. 971, 
p. la, ch. 974, p. 17a, ch. 975, p. 9b; Chavannes (x7), pp. 32, 50). The man in +716 declined to kowtow, 
but was let off; Sulaimlln apparently had no such objection. Bretschneider (2), vol. 2, p. 46, put the first 
embassy in +7X3, but probably only because that was the first year of the reign-period; on the other 
hand he adduced Arabic sources for fixing it during the caliphate of Sulaimlln, +715 to +717. There 
was another embassy in +798, from Hariin a1-Rashid, cf. H. A. R. Gibb (I). During the Jurchen-Chin 
and Sung dynasties in the + loth and + 11th centuries more than twenty diplomatic or semi-diplomatic 
missions were exchanged with the Buwayhid Caliphate. 

b Vol. I, pp. 179ff., Vol. 4, pt. 3, passim. On this Arab-Chinese trade and the shipping used in it see 
Ferrand (I); Hourani (I); Huzzayin (x); Hadi Hasan (x); Richards (I). 

C He also led the prayers in the mosque, gave the Friday sermon, and administered Islamic law and 
charities. It was a curious anticipation of the extraterritoriality of the later foreign concessions, though 
doubtless with much less pretension of immunity from Chinese law. 

d Ed. and tr. Sauvaget (2); earlier Ferrand t2) and others. 
e Tr. Hirth & Rockhill (I); and for Islamic lands only, Hirth (I I). 
f See Vol. x, pp. 2x8ff. 
g On the whole story of Arab-Chinese contacts there is a classical survey by Schefer (2); to say 

nothing of the older literature. Schefer gives an interesting account of Abii'l 'Abblls Abmad Shihilb 
ai-Din al-'Umarl (d. + X338), who in his Masiilik al-Absiir If Mamiilik al-Amsiir (Ways of the Eyes to 
Survey the Provinces of the Great States) speaks of the great skill of Chinese craftsmen-their saddles 
(cf. p. 452 below), their clothes made of plant fibre, their sugar and their paper money-and even a 
story about a dental prosthesis told by one Sa'ld Taj ai-Din l;Iasan ibn al-Khalllll al-Samarqandf. 

'IPJi ·tJi~ 3 it.. 4~ •• 5 5Ml1tl:~ 
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Of course the Arabic and Persian merchants, whether themselves from Egypt, Iraq, 
Iran or Central Asia, were not confined to the foreign quarters in the great coastal 
ports, for many came in overland along the Old Silk Road; and since in Thang times 
foreign people and things were all the rage, there was hardly a city in China unfamiliar 
with the huI merchants (Fig. 1531, b), as they were universally called.a Hu girls were 
also widely in service as maids and entertainers. b 

They excelled in beautiful dances with whirling gyrations to 
left and right' as swift as the wind', with long hair, fluttering 
sleeves and gauzy scarves. A special troupe of them was 
attached to the imperial court, occupying a College in Thai
ch hang Ssu, and their skill was celebrated by poets such as Pai 
Chii-I and Yuan Chen. Judging by the frequency of the 
figurines representing them, another numerous group of 
Central Asians in Thang China were the Turkic grooms and 
camel-drivers, some of whom must have brought, and doubt
less exchanged, knowledge of veterinary medicine. Armenian
looking wine-sellers often appear, too, a fact which might well 
have some significance in connection with the history of 
freezing-out and distillation (cf. pp. 141 ff., 151 ff. above). 
And for philosophical discourse, besides the Buddhists, there 
were Zoroastrian Persians, Manichaean Tocharis, Nestorian 
Christian Uighurs, Muslim Arabs, perhaps even ~abian 

I:Iarranis. At the Chinese capital there were whole streets of 
the shops and warehouses of foreign merchants, restaurants 
where they ate their strange food and spoke their strange 
tongues, caravanserais where they and their convoys put up, 
lastly the temples and churches of many religions. It could 

Fig. 153 1 b. easily have been said of Chhang-an that if you stayed there long 
enough you could meet representatives of every country in the known world. Not only 
, Parthians, Medes and Elamites, and the dwellers in Mesopotamia ... 'c all were there, 

. but rubbing shoulders too with Koreans, Japanese, Vietnamese, Tibetans, Indians, 
Burmese and Sinhalese; and no one who did not have something to contribute on the 

Fig. 153 I b. Statuette of a Persian or Arabic merchant, Thang in date. Buff clay, all-over crazed yellow 
glaze with flecks of green (photo. Royal Ontario Museum, Toronto). Many similar representations of 
Central and Western Asian travellers, pedlars, camel-drivers, grooms, envoys and servants, are given 
in the illustrations of Mahler (1). 

a Cf. Vol. 1, p. 125 and Fig. 22, opp. p. 128. Strictly speaking, the term hu meant Sogdian, but by 
extension was commonly used for all Persians (po-ssu2) and Arabs (Ta-shih3) as well. The Manichaean 
astronomer who came to China in +719 (Vol. 1, p. 205, Vol. 3, p. 204) was a hu; and so was the 
Zoroastrian princess Masis who died in Sian at the age of 26 in + 874, and whose bilingual tomb 
inscription in Pehlevi and Chinese has been translated by Ito Gikyo (1). 

b Ichida Mikinosuke (1). 
c Acts 2, 8. 

I'M 
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nature of the world, and the wonders thereof. One may well ask oneself how they 
looked to the eyes of their hosts. a 

Fortunately there is a colourful source from which we can gain a good idea of what 
the Arabs and Persians at least meant to the ordinary Chinese, and by good luck it 
brings us back precisely to our main theme of alchemy and early chemistry. In +977, 
as part of a general programme of producing new encyclopaedias and collections,b the 
second Sung emperor, Thai Tsung, commissioned a treasury of 'rustic histories', 
'biographical traditions' and 'short tales'. This was the Thai-Phing Kuang Chi l 

(Miscellaneous Records collected in the Thai-Phing reign-period), edited by Li Fang2 

and twelve colleagues, and finished in the following year. Exactly how much of this 
material might be considered based on solid historical facts it is not now possible to 
say, certainly a great deal of it was fictional, but in the present context that does not 
matter, for the texts give a clear indication of how the hu merchants seemed to the 
general run of literate Chinese in the Thang and Wu Tai periods.c Hence the extra
ordinary interest of the fact that they were often mixed up with alchemy and Taoism, 
skilled in recognising the gold of aurifiction or aurifaction, or engaged in studying the 
art itself, and not only that but concerned with life-elixirs and physiological alchemy as 
well. This is an element not to be overlooked in the case for transmission of Chinese 
alchemical ideas to Arabic culture. So, to summarise, as Schafer put it, the hu merchant 
in China was wealthy and generous, a befriender of young and indigent scholars, 
extremely learned in the knowledge of gems, minerals and precious metals, a dealer in 
wonders and not devoid of magical and mysterious powers. Let us look at a few of the 
stories to gain the advantage of some concrete detail. 

In one report, dated between + 806 and + 816, a young man, Wang Ssu-Lang,3 
masters the technique of making artificial gold (hua chin4), and saves his uncle from 
financial difficulties by giving him an ingot of it. Of this gold it is said that 'the 
Arabic and Persian merchants from the Western countries particularly wanted to buy 
it. It had no fixed price, and he (Wang) used to ask what he liked for it'.d Another 
account, referring specifically to + 746, tells of a man named Tuan Liiehs who met 
a merchant in a shop in Wei-chiin who had more than ten catties of drugs most 
valuable for the preservation of longevity (yang sheng6) and for helping one to avoid 
cereal food (pi kU7). Some of these were very difficult to get, however, and each day 
he used to go to the market to enquire of the Arabic and Persian merchants if they had 
any for sale.a Here then the hu apothecaries are directly involved in a trade related to 

a Cf. Hsiang Ta (3). A mine of infonnation is also contained in the book of Schafer (13) on Thang 
• exotica'. Many contemporary statuettes of hu merchants exist, on which see the monograph of 
Mahler (I). 

b One result of this was the indispensable Thai-Phing Yii Lan (+983), so often quoted in these 
volumes. 

C Much credit is due to Schafer (2) for having seen this and discussed it in a pioneer paper. The 
Thai-Phing Kuang Chi is of peculiar value because more than half the books which it excerpted have long 
been lost. 

d TPKC, ch. 35, pp. 3a-4a (vol. I, pp. 189""90). Attention was drawn to this by Feng Chia-SMng (5), 
p. 135. The editors drew the story from the Chi I Chi8 of Hsiieh Yung-Jo.9 
I* •• ~ 2.~ 3~a~ 4re. 5.~ 
6 ~ ~ 7 .Il$ ~ 8 IHOB 9 iUi JIH~ 
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the characteristically Chinese physiological alchemy. Relevant to this, and to the idea 
of bodily incorruptibility,b is a third tale, that of Li Kuan,l who having received a 
beautiful pearl from a dying Persian merchant in recompense for his kindness, decided 
to place it in the mouth of the dead man. Many years later when the tomb was opened, 
the body was found quite undecayed, with the pearl still in position.c Another 
alchemical story is that of Mr Lu and Mr Li, Z both Taoist adepts doing gymnastics 
and breathing exercises on Thai-pai Shan. One having acquired great wealth by 
means of aurifaction bestowed an alchemical staff upon the other, which he said 
could be sold for a great sum at the 'Persian shop' at Yangchow, and so indeed it 
turned out.d Evidently the hu merchants knew something valuable when they saw 
it. Our last example is perhaps the longest and most impressive, the story of Tu Tzu
Chhun3•e 

Tu, we are told, was an idle young scholar who met a strange old man in the 
Persian Bazaar in the Western Market at Chhang-an, and having caught his fancy was 
transferred from hunger and cold to a rich life of the utmost comfort. But before long 
it appeared that the stranger required his services for the accomplishment of an 
alchemical procedure designed to make an immortality elixir. There is a graphic 
description of Tu Tzu-Chhun arriving at a remote palace near Hua Shan forty 1£ or so 
out of the capital, and there in the great hall was the old man attired in Taoist vest
ments, with an alchemical furnace nine feet high pouring out purple vapours, through 
which could dimly be seen nine Jade Maidens bearing the insignia of the Caerulean 
Dragon and the White Tiger. f But then the story takes a curious twist, for after 
ingesting certain drugs and sitting down to gaze in meditation at a blank wall, Tu 
found himself undergoing the torments of a variety of Buddhist hells, and was 
eventually reincarnated in another body before breaking the spell by a burst of 
uncontrollable emotion. Thus having failed to master these terrifying apparitions, 
Tu awoke, and the experiment, which would have gained hsien immortality for both 
the old Persian and himself, also ended in failure. 

Putting all this together, it seems evident that in the eyes of ordinary people at least 
during the Thang period, the merchants from Persia and the Arab countries were very 

• This was also noted from TPKC by Feng Chia-Sheng, loe. cit. but his reference (ch. 6) seems to be 
wrong, and we have not been able to find the right one. Central Asian drugs were of course coming as 
tribute, and being imported commercially all through this period, cf. e.g. Mahler (I), pp. 75, 79. 89. In 
+ 729 the monk Nan-Tho' was sent from Balkh in Tokharestan with. tribute Qf vaJuabledrugs (TFYK, 
ch. 971, p. 8a), and in +746 the king or emir of Tabaristan offered 'thousand-year longevity jujube
dates' (TFYK. ch. 971. p. Isb). In all, between +713 and +755 some two hundred different drugs, 
together with perfumes, precious red stones and glass, came from the Turkic countries (CTS,.ch, 2215, 

p. sa, tr. Chavannes {14), pp. 157-8; cf. (17), pp. 50, 57, 76 from TFYK). On this period see also 
Chhen Pang-Hsien (1), pp. 154ff .• and our Vo!. I, pp. 204-6. 

b This has been discussed already in Vo!. 5. pt. 2, pp. 294ff. 
c TPKC, ch. 402, p. 6b (vol. 3. p. 1543). The story was taken from the Tu I Chihs of Li Jung/' 

a book we have had occasion to quote from before. 
d TPKC, ch. 17. pp. 3iJ....4b (vol. x, pp. 136-7). The story was taken from the J Shih' of a writer 

named Lu8 whose given name has been lost. 
e TPKC. ch. 16. pp. Ib-4a (vo!. I, pp. 132-3). The story was taken from the HSUan Kuai Hsii Lu9 

written by Li Fu-Yen.'O f Cf. Vo!. 5, pt. 5. 

'~m •• ~=~ 3UT~ •• ~ 5 •• ~ 
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inter.ested indeed both in the metallurgical and the macrobiotic aspects of Chinese 
alchemy.a Looked at from this angle it seems almost to stand to reason that Chinese 
ideas would have found their way westwards to join with the Hellenistic ones that had 
been taken up into Arabic thought. This conclusion is not affected at all by the 
seeming fact that no one attempted the translation of an entire book of the Tao Tsang,b 
for instance, into Arabic-and how difficult that would have been-because all we are 
looking for is a new substance here and there, a few theories which might or might 
not have been misunderstood, and one basic grand conception not misunderstood, 
namely that chemical operations could perform miracles of life-giving and life
prolonging. 

If one would like to make the personal acquaintance of a group of hu merchant
naturalists in the China of this period, one could hardly do better than consider the 
Li family of Szechuan. c Li Hsiin I (ft. + 900 to + 930) was of a Persian family which 
had settled in China during the Sui (c. + 600) and moved to Szechuan about + 880; 
they were wholesalers, shipowners and caravan patrons in the spice trade. Li Hsiin, 
apart from renown as a poet, became expert in materia medica, perfumes and natural 
history, the author of a Hai Yao Pen Tshao2 on the plant and animal drugs of the 
southern countries beyond the seas. This was in the same genre as the + 8th-century 
Hu Pen Tshao3 of Cheng Chhien4,d but unfortunately neither work has survived 
entire.e Li Hsiin's younger brother, Li Hsien,s was more of an alchemist, occupying 
himself with arsenical and other mineral drugs as well as essential oils and their 
distillation; he was also noted as a chess-player. This was the time of the Chhien Shu 
kingdom in Szechuan, and the younger sister, Li Shun-Hsien,6 herself a poet of great 
elegance, became one of the ladies of that court.f Probably unrelated to this family, 
though of the same name, was the hu physician Li Mi-I,7 who had sailed east to Japan 
in + 735, and participated in the cultural renaissance of the Nara period.g 

Let us turn now to the lands just west of the westernmost borders of Chinese 
Turkestan. There is no need to labour the point that they did indeed produce many of 
the most famous scholars of the Islamic centuries, but it is worth giving a few 
examples.h Taking a bird's-eye view of Western Central Asia let us proceed westwards 

a Here we should not forget the possible role of Jewish merchants. From Vol. 3, p. 681, we know that 
in the +9th century a group of these called al-Radhanlyah (perhaps from their centre at the town of 
al-Rayy, near mod. Teheran) travelled regularly both by land and sea between China and Provence. 
They spoke all the languages current along the routes, and since both Damascus and Oman were 
among their entrepots, they could well have been a link between the Chinese alchemists and the 
Jabirians. 

b One should perhaps remember here that in the Thang the Chinese alchemical literature was not 
nearly so rich as it became afterwards during the late Sung, for example. 

C There is a special paper by Read (10) on the transmissions in natural history arising from Arabic-
Chinese contacts. d Fl. +742. SIC, p. 1366. 

e It would be well worth while collecting all the quotations to assemble as much as is left. 
f To illustrate this paragraph, we give a picture of a silver ewer of strikingly Arabic or Persian design 

and Sung date, now preserved in the Provincial Historical Museum at Chhengtu, the home city of the 
Li family (Fig. 1532). g Cf. Vol. I, pp. 187-8. 

h Arabic personal names, though excessively complicated, have the advantage that a man's birthplace 
is immediately evident in them. 

1 aj!: ili! 2 Win. ::ijClji J ~ ;.;$: 1;t 4 11\ I;! 5 aj!: ft 
6~Jl¥~ 7aj!:l!H 
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Fig. 1532. Evidence of the close relations between China and the Islamic countries in the Sung; a sih"er 
ewer of West Asian character (orig. photo. 1972, at the Exhibition of History and Archaeology, 
Chhengtu). 

from the north-south mountain-range which joins the Thien Shan with the Pamirs 
and the Hindu Kush, that range through which run the most important of the passes 
on the Old Silk Road. a Thus we should speak first of Ferghana, with Tashkent (al
Shash) as its capital;b then of old Sogdia and Bactria between the two north-westward
flowing rivers (the Jaxartes and the Oxus) with great cities at Bokhara, Samarqand 
and Balkh respectively;C then again of Khwarizm along the Oxus, centred on Khiva;d 
and finally of Khorasan, with the towns of Merv, Tus, Nishapur and modern Meshed 
strung along the NW-SE rampart of the Kuh-i-Aladagh mountains. The city of 
Kashgar, on the eastern side of the Thien Shan- Hindu Kush connecting range, was 
the most easterly place ever under Islamic sovereignty, as at times it was, so perhaps 
the Taklamakan Desert and the inhospitable Tarim Basin were even greater barriers 
than the range itself. But broadly speaking the Arabic flood washed up to that range 

. and · stopped, leaving there a permanent cultural tide-mark. It is not part of our 
present purpose to demonstrate traces of Chinese influence in the writings of the 
scholars who came from these parts; all that needs pointing out is how near they were 

a Cf. the map (Fig. 32) in Vol. 1; and here, Fig. 153Ia on pp. 406- 7 above. 
b It may be of interest from the chemical point of view to note that when the Arabs obtained Ferghana 

they got at the same time important mines of mercury, as well as one of the few centres of asbestos 
production in medieval times (cf. Vol. 3, pp. 655ff.). 

C Balkh is just south of the latter river. d Cf. Tolstov (1, 2,4). 
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to it-and if it be urged that the shrouds of linguistic understanding were too great, 
all that need be said is that young and intelligent merchants, both Chinese and Arabic
Persian, did sometimes themselves personally travel in the caravans, and must have 
talked. We cannot impose on them a silence ex hypothesi. 

Moreover, what is not generally understood-histories of the Arab world tend to 
overlook it-is that for a century or so before the Arab conquests the Turkic States of 
Western Central Asia had mostly been Chinese protectorates more or less self
governing. a After the first flooding of the whole region by the Turkic tribes (Thu
chiieh ' ) a series of campaigns by Chinese armies had led to the acceptance of the 
sovereignty of the Son of Heaven from +659 onwards; this applied to Ferghana, 
Sogdia and Bactria, Khwarizm in part but not Khorasan, though including a number 
of States in the mountains to the south in what is now Afghanistan, reaching down 
through old Gandhara to the plains of India. Thus in their turn, for a time, the 
Chinese had been able to impose their rule on many lands west of the mountain 
ranges that plug like a cork the western end of Sinkiang. Ferghana they knew as 
Pa-han-na;2 and Tashkent (al-Shash), Shih,3 appropriated sometimes the ancient 
term for the whole country, Ta-yuan. 4 Sogdia retained its classical name, Khang
chii,s Samarqand being Khang6 and Bokhara An.7 Bactria or Tokharestan was 
transliterated as Tu-huo-Io,s with Balkh itself as Po-chih.9 Khwarizm, though 
tributary only, not protected, was Huo-li-hsi-mi'o or Huo-hsiin," but Khiva seems 
not to appear in Chinese, unless it was Chi-to-chii-che12 which sounds more like 
Korkandj. Thus everyone who was born in any of these parts after the middle of the 
+ 7th century must have had a mental background in which many typical Chinese 
ideas circulated-and that without any direct access, or very little, to the Chinese 
literature itself. 

From Ferghana, then, one can name one of the most celebrated Muslim 
astronomers of the +9th century,b and somewhat surprisingly, an authority on the 
poetry in the Arabic language.c A little further West, the neighbourhood of Bokhara 
produced perhaps the greatest of all Islamic scientists, the 'Third Master (al-mu'allim 
al-thalith)"d Ibn Sina himself.e Samarqand was significant rather later, in the + 13th 

a The best account of all this is to be found in Chavannes (14), pp. 268ff., 299ff., together with his 
additional notes in (17). Cf. Gibb (4, 5). A summary set in the context of a general survey of Chinese 
history is given by Gernet (3), pp. 209, 221 ff., 2soff. 

b Abii al-'Abbi\s ibn Katlr al-FarghAnl, the Alfraganus of the later Latins, ft. +861. See Mieli (I), 
2nd ed., pp. 82-3; Hitti (I), 2nd ed., p. 376. 

C Abii Mui)riz Khalaf al-Ai)mar (d. c. +800). See Dunlop (6), p. 28. 
d The first was Aristotle. But the second was also a scholar from Turkestan, namely Abii Na~r 

Mui)ammad ibn Mui)ammad ibn TarkhAn ibn Uzlagh al-FArAbl (d. + 950), commentator of Aristotle, 
Porphyry, Plotinus, etc. and interested in such matters as the classification of the sciences. See 
Mieli (I), 2nd ed., p. 94. 

e Abii 'All al-l;Iusain Ibn SInA, the Avicenna of the Latins (+980 to + 1037). See Mieli (I), 2nd ed., 
p. 102. His Qaniln il' 1-Tibb is still one of the greatest of all medical works in any civilisation. And, as 
we shall see in Sect. 44, his extreme emphasis on sphygmology, the role of the pulse in diagnosis, 
demonstrates even in detail a close connection with the medical practice and writings of earlier Chinese 
physicians. 
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and + 14th centuries, with an important astronomer a and a famous physician.b Balkh, 
however, kept on producing men of great authority, in the + 8th century the first of 
all the Islamic mystics (sufis), c in the + 9th the first of a series of great geographersd 

and a widely known astrologer-astronomer,ein the + loth an Isma'ili polymath whose 
writings are still read with interest today.f And on the political side, where much 
influence must have been exerted, there was the famous Barmecide family of viziers, 
who practically ruled the Caliphate till + 803. The founder of this line, Khlilid ibn 
Barmak (ft. + 765), came from Balkh, where his father was said to have been a 
Buddhist lay devotee (upasaka).g 

When we reach Khwarizm we find no less than four prominent al-Khwarizmi's, the 
proper difterentiation of whom has doubtless been a pitfall to scholars inexpert in 
Arabic fields before now. One was perhaps the most celebrated mathematician in all 
Islamic history, he who gave us the very name of algebra;h and a second, of more 
immediate interest, was an alchemist whose work has already been mentioned (pp. 83, 
402).1 The other two were both encyclopaedists, one in the + IOth,j the other in 
the + 12th century,k and both chose for their books very similar titles meaning 'Key 
to the Sciences'. Though the second was almost wholly philological the former has 
much present relevance, for it contained a large section on alchemy which has been 
carefully studied and translated in modern times. And the neighbourhood of Khwarizm 
was also the birthplace of one who did not take his name from that locality-the great 

• This was 'AtA ibn Al;tmad al-SamarqandI (fl. + 1362), whose contact with Chinese astronomy was 
particularly close. See Vo!. 1, p. 218. 

b Mul;tammad ibn 'All Najib ai-Din al-Samarqandi (d. + 1223). See Mieli tl), 2nd ed., p. 
163. 

c I.e. Ibrahlm ibn Adham (d. c. +777). See Hitti (r), 2nd ed., p. 434. 
d Namely Abu Zayd Al;tmad ibn Sahl al-Balkhi (+ 849 to +934), whose Kitiib al-Ashkiil (Book of the 

Seven Climes), written c. +920, was the foundation of the famous Kitiih al-Masalik wa'/-Mamiilik 
(Book of Roads and Provinces) after its enlargements and re-writings by al-I~takhrI about + 950 and 
Ibn l:lauqa!. See Dunlop (6), pp. 164-5; Mieli (I), 2nd ed., p. II7. 

e Abu Ma'shar la'far al-Balkhi, the Alburnasar of the Latins (d. +886). His best known book was 
the Kitab al-Mudhdkariit. Details in Mieli (I), 2nd ed., p. 89; Dunlop (6), pp. 174, 176, (9). 

f NIl~ir-i-Khusraw al-QublldiyAnl (d. + 1060). Mieli (I), 2nd ed., p. I r6. 
g Ruska (32); Hitti (r), 2nd ed., p. 294. But I remember that the late Professor F. C. Burkitt used 

to say that judging from the' Barmecide feast' and other evidence the Barmak family was much more 
likely to have been Manichaean than Buddhist. Another tradition makes them hereditary managers of II 
Zoroastrian fire-temple. 

h Abu 'Abd Allah Mul;lammad ibn Musa al-Khwarizmi, of course, c. + 750 to c. +8$0. He was the 
Librarian of the Khizllna of the Bait al-l:likma (House of Wisdom) at Baghdad. For his mathematical 
geography. Kitiih $arat ai-Art!. he dreW upon sources much wider than Ptolemy; while his Kitdh 
al-Sindhind was based on the Indian astronomical work Brahmaspkuta Siddhiinta which had beep 
translated in +771 by al-FazAri. The book that laid the foundations of post-Diophantine algebra was 
the Kitiib al-Mukhtalar jr {fisab al-Jabr wa'l-Muqiibala; see Dunlop (6), pp. 150, 152" 154. 217; 
Mieli (I), 2nd ed., p. 82. 

I Ibn 'Abd al-Malik al-$Illil;ti ai-Kilt! al-Khwllrizmi, c. + 1034. Mieli (I). 2nd ed., p. r33; Stapleton 
& Azo (1); Ahmad & Datta (I). 

i Abu 'Abd Allllh Mul;tammad ibn Al;tmad ibn Yusuf al-Khwarizmi, the secretary (al-Kiitib), whose 
Mafiitifl al-'Ulam was finished in +976. The important part on alchemy has been translated by 
Wiedemann (IS), and many other parts examined and translated in Wiedemann (23). Another study of 
the alchemy is that of Stapleton, Azo & Husain (1). See also Dunlop (6), pp. 246-']; Mieli (1), 2nd ed., 
pp. 94, 136. 

k Abo Ya'qub ibn abi Bakr al-Khwliriztni, the die-engraver (al .. Sakkllki), + 1 160 to + 12Z9, whose 
book was entitled Miftal;z al-'Ulam. Dunlop (6), pp. 246-7. 
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Abu al-Rail:tan Mul:tammad ibn Al:tmad al-BirunI (+973 to + 1048).a Often men
tioned in our previous volumes,b he was one of the greatest of Arabic scientists, 
making important contributions in mathematics, astronomy and geography, but also 
in the biological and medical sciences. Besides this he was a famous traveller who 
stayed long in India, and expounded the arts, sciences and customs of that culture in 
great detail to the rest of the world; an association with Further Asia which makes him 
particularly relevant in the present context. 

It remains to speak of Khorasan, further west in Persia proper, and as far as it would 
be reasonable to go geographically here. It was a region of high culture, producing 
eminent Koranic commentators, c historians,d literary men, e and the greatest theologian 
of Islam,! to say nothing of the statesman who under the first llkhan was to be the 
founder of the Maraghah observatory.g But what gives particular pause in the line of 
thought we are following is the persistent tradition that Jabir ibn I:Iayyan was a man 
of Tus, al-rusI, either born there or brought up there.h The biographical memorials 
concerning this great but shadowy alchemical figure which Holmyard (17) studied 
suggest that this was so, but even if the historicity of Jabir himself is quite dismissed, 
the tradition may conceivably enshrine a certain truth about the origin of Jabirian 
alchemy. In this connection one should recall the conclusions reached above (p. 370) 
concerning the probable area of origin of the Balinas or 'Apollonius' literature, 
especially the Kitab Sirr al-Khaliqa of c. + 750, or more likely c. + 820, which may be 
looked upon as the start of the whole Arabic alchemical literature. I Balkh in Bactria, 
or indeed any of the Transoxianic centres beyond, can be found in the forefront 
of the picture. 

Finally, apart from the merchants already envisaged, great scholars travelled, we 
should remember, to Khorasan and points east. One need instance only the geographer 
al-Mas'udi (+895 to c. +957), who wrote about those parts in his Murilj al
Dhahab . . .J But there were also official expeditions like that of Salllim al-Tarjaman 

a Cf. Mieli (I), pp. 9Sff.; Hitti (I), pp. 376-7. 
b For example, Vol. I, pp. 216-17; Vol. 3, pp. 252, 612; Vol. 4, pt. 2, p. 534; Vol. 4, pt. 3, pp. 502, 

579· 
C E.g. Abil Isl)ilq Al)mad ibn Mul)ammad al· Tha'illibi from Nishapur (c. + 950 to c. + 1020), cf. 

Dunlop (6), p. 55. 
d Like Ibn abi Tilhir Tayfilr (al·Khurilsilnl), ft. +S19 to +S33, who wrote a good 'History of 

Baghdad'. See Dunlop (6), pp. SO-I. On China in Islamic historiography, see Jahn (I). 
e Like Abil Man~ilr 'Abd al·Malik al· Tha'alibl, also from Nishapur (+ 961 to + 103S) whose 

Lata'if al-Ma'arif (Pleasant Sorts of Knowledge) gave him an extraordinarily high reputation. Among 
other things it contains a list of 'firsts', technical inventors, etc.; cf. Vol. I, pp. 51 ff. for Chinese 
parallels. On this al-Tha'illibi see Dunlop (6), pp. 54ff. Unlike the historian just mentioned, he was 
highly regarded for the perfection of his Arabic style. 

t Abil I:Iamid al-Ghazilll al-Tiisi (Algazel to the Latins, the Aquinas of Islam), + 1059 to + II II, 

sufi and philosopher of religion. See Mieli (I), 2nd ed., p. 94; Hitti (I), 2nd ed., p. 431. 
11 Na~lr ai-Din al-Tilsi (+ 1201 to + 1274). See Vol. I, pp. 217-IS. We know the name, though not 

the characters, of one Chinese astronomer at Marnghah, Fu Meng-Chi, and one of his colleagues was an 
al-Andalusi who wrote on the calendrical science of the Chinese and the Uighurs. Scientific contacts 
between China and Persia during the Mongol period have been summarised by Jahn (2). 

h He was also commonly termed al-~ilfi, which again might be significant. 
I See Ruska (8); Multhauf (5), p. 128. 
j MUriIj al-Dhahab wa-Ma'adin al-Jawahir (Meadows of Gold and Fields of Gems); cf. Mieli (I), 

2nd ed., p. 114; Dunlop (6), pp. 99ff. We often quote the translation of de Meynard & de Courteille (I). 
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(the interpreter) and his party to the 'Dyke' (sadd) of Dhil'l·aarnain ('Him of the 
Horns', Alexander the Great) i.e. the Great Wall, also known to the Arabs as the Wall 
of Gog and Magog.a This took place in the reign of the Caliph al-Wathiq (+842 to 
+ 847), but whether they reached the Wall itself or only passes with suggestive names 
in the Thien Shan remains uncertain.b Nevertheless, ideas could well have travelled 
with such men. 

The last subject needing discussion here is the possible identification of a place or 
places on or near the Old Silk Road which could have acted as a focal point for the 
spread of East Asian ideas among the Syrians and Arabs. There is one city which has 
attracted suspicion of this kind, namely I:Iarran, the classical Carrhae, a short distance 
south-east of Edessa (Orrhoe) and within the great bend of the Euphrates, in the 
province known about + 400 as Osrhoene Euphratensis. This city is near the top of the 
arch of the Fertile Crescent rather than at its eastern end, where one might expect 
such a transmission-point to have been, but here perhaps religion was more important 
than geography, and I:Iarran was unique in that it was neither Christian nor Muslim.c 

The $abians of I:Iarran were doggedly 'pagan', not because they perpetuated the 
conventional worship of the Graeco-Roman pantheon, nor yet because they were 
given to one or other of the Hellenistic mystery-religions, but because they had a cult of 
their own, based apparently on ancient Babylonian or 'Chaldean' practicesd more 
than anything else. There seems to be nothing wrong with the tradition that the 
$abians were adherents of a special religion who adopted the name comparatively late 
in order to enjoy the privileges of being considered 'People of the Book' (aM al-kitab) 
like Jews and Christians.e $abians had indeed been mentioned in the Holy Qur'an,! 
though who these were remains still problematical; in any case it is suggested that the 
book which the men of I:Iarran adopted as their sacred scripture consisted of the 
writings attributed to Hermes-Agathodaemon, which in those days people on all 
hands were prepared to venerate no less than the Torah or the Gospels.g Now 
I:Iarran in the first three Arab centuries was not only a great trade centreh but also 
famous for its astrolabists, alembic makers, and producers of astrological talismans; ! 

a Holy Qur'an, Sur. XVIII, 82 ff. 
b See the discussion in Va!. 4, pt. 3, pp. 56-7, and Dunlop (6), pp. 167-8. 
c Neither Zoroastrian ('Magian'), Mazdaean, nor Mandaean either, one might add. 
d For example, the historian l;Iamza al-I~fahlint (+ 897 to + 967) says in his Ta'rlkk Sinl 11(uliIk 

ai-Art/. 'U.'a'l-Anbiyli' (Chronology of the Kings and Prophets of the Earth) that originally all easterners 
were samlniyyiin (from sramana), i.e. Buddhists, while all westerners were kaldaniyyiin, Le. Chaldaeans 
in religion, as the $libians still are. Dunlop (6), p. ! 14. 

e As late as c.+830, according to Chwolson (1), vol. 1, p. 470. This notable work, now some two 
decades more than a century old, remains to the present day the indispensable source of information 
about the $libians. See also the Fihrist, tr. Dodge (I), vol. 2, pp. 74511. 

f SUr. v, 72-3. 
g As Massignon remarked, they hoped that the Hermetic connection would get them accepted as 

monotheists. Cf. Stapleton (4), pp. 22, 25 and Stapleton & Husain (1), dmc\l$Sed critically on p. 415 
above. See also Stapleton, Azo & Husain (I), p. 398. The role of the$ibians in transmitting. texts 
attributed to Hermes (in Persian, HOsheng; cf. Seybold, I) has naturally made them of particular 
interest to those who study .that literature; see e.g. Sarton (13); Massignon (4); Plessner (2); 
Stapleton, Lewis & Taylor (1); Ya.tes (1), pp. 49ff. 

h It was a cross-roads of the E-W Susa-Baghdad-Aleppo-Antioch route and the N-S route from the 
Hittite Pontus region down to Babylon and Basra. Cf. Meyerhof (4). 

I Chwolson (I), vol. I, p. 344. 
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that alchemy or proto-chemistry was much cultivated there is quite clear if only from' • 
internal evidence in the writings of al-RazLa 

The $abian religion, though very syncretistic, was really an old Syrian-Meso
potamian system Hellenised-though not to the point of giving up human sacrifices. 
Worship was paid to the sun and moon,b and to the five planets, considered as 
demiurges, assistants of the creator-god or gods. c Each one of the planets was associated 
with a particular colour, a particular geometrical shape (embodied in the construction 
of its temple),d a particular sacrifice and liturgy, and a particular metal (used for the 
image), as in the table overleaf. e 

Of course, there is something rather Chinese about a symbolic correlation system such 
as this in itself. r But our attention is then caught by the fact that mercury was excluded 

a See especially Stapleton, Azo & Husain (I), pp. 340-2 (cf. also 317, 335, 345, 361, 398,401); also 
Stapleton & Azo (2), pp. 68, 72. The authority most quoted by al-Rhl in his historical work Kitcib 
al-Shawtihid (Book of Evidences) is one Slllim al-l;Iarrllnl. 

b The great temple of the Assyrian moon-god, Sin, at or near l;Iarrlln, had already been important in 
-2000 and was sacked by the Persians in -610. An interesting article by Seton Lloyd describes an 
archaeological prospection of it (Times, 21 March 1951). Later archaeological discoveries on and near 
the site have been reported by Seton Lloyd (2); Lloyd & G6kce (I) and Gadd (I). On what remains of 
l;Iarrlln itself see Lloyd & Brice (I). Surrounding medieval ~llbian monuments have been investigated 
by Rice (I) and Segal (I). 

C Chwolson (I), vol. I, pp. I5Sff., pp. 725ff.; Segal (2). Much information on these liturgies and 
their sacrifices has come down to us in the Arabic literature. Some of the fullest detail occurs in that 
strange book of planetary, astral and talismanic magic known as Picatrix in its Latin form; a translation 
of the Ghtiyat al-Qakfm (Aim of the Wise), compiled in Spain in the mid + I Ith century (by + 1056), 
and attributed to Maslama al-Majrltl the alchemist, but certainly not by him (cf. Plessner, I). The 
peculiar Latin name was a corruption of Buqrlltls, which in turn may have corrupted Hippocrates. 
There are full instructions for the adoration of the planetary gods (trs. Dozy & de Goeje (2); Ritter & 
Plessner (I), vol. 2, pp. 167 ff., 206ff., 2I3ff.) and curious accounts of other ~llbian rites such as bull 
sacrifice (to Saturn), child sacrifice (to Jupiter), initiation ceremonies of young men (Ritter & Plessner, 
op. at., pp. 237ff.), and the strange dissolution in oil of the human sacrifice to Mars, with the story of 
the prophesying or divining by its separated head (Ritter & Plessner, op. cit., pp. I46ff., 240-1). One is 
tempted to regard the legend of the brazen head of Roger Bacon as derivative from this ~llbian fable, the 
factual basis of which remains highly problematical. Another echo is Scandinavian. Davidson (I) tells 
that in Viking mythology the ancient giant Mimir, guardian of the sacred well under the World-tree 
Yggdrasil, was beheaded by the gods, 'but afterwards Odin embalmed his head and kept it so that he 
might consult with it when he was in urgent need of counsel'. The motif has lived on into our own time, 
as witness the novel of C. S. Lewis, 'That Hideous Strength'. 

d The Kitcib al-Qarti/is al-Qaklm (Book of Crates the Wise), one of the oldest Arabic alchemical 
books (cf. p. 389 above) has a distinctly ~llbian flavour, for the principal vision takes place in a temple 
of Venus which has an 'Indian' high priest; cf. the translated text in Berthelot & Houdas (I), pp. 6 I ff. 
Furthermore, the 'Indian' temple attendants aim their arrows at Crates, and we know that shooting 
the sacrifice to death was precisely one of the ceremonies at the ~llbian planetary temples (in the liturgy 
for the moon, cf. Stapleton, Azo & Husain (I), pp. 400, 402). 

Two relevant extant books are attributed to Balinlls (Ullmann (I), pp. 173-4). One is entitled Kittib 
al-A"wm al-Sab'a (Book of the Seven Idols); the other, the Kittib al-Qamar a/-Akbar (Greatest Book 
of the Moon). Cf. p. 369. 

Finally, strengthening the alchemical connection, we are told by al-Mas'udI that al-Rilzl himself 
wrote a book on the l;Iarrllnian religion (de Meynard & de Courteille (I), ch. 64; comm. Stapleton, Azo & 
Husain (I), p. 341). 

e Modified from Stapleton, Azo & Husain (I), pp. 39Sff., 403, after Chwolson (I), vol. 2, PP.3Soff. 
The chief authority was al-DimashqI, writing about + 1300. 

l Cf. Vol. 2, pp. 261fT. We might also remember here the considerable influence exerted in China by 
the Chhi Yao l books on astronomy and calendrical science 'between the + 5th and the + Sth centuries; 
see Vol. 3, pp. 204ff. These 'Seven Luminaries' texts were recognised as West Asian in origin, so 
perhaps they were of ~llbian inspiration acting eastwards. 

1-t:1II 
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i 

-
No. of 

Planet Colour Shape steps in Metal 
the temple 

I Saturn (Zui)al) black hexagon 9 lead 
Jupiter (Mushtan) green triangle 8 tin 
Mars (Mirrikh) red oblong rectangle 7 iron 
Sun (Shams) yellow square 6 gold 
Venus (Zuharah) blue and white triangle 5 copper 
Mercury (' Utarid) brown hexagon and square 4 khiirttni 
Moon (Qamar) white pentagon 3 silver 

.-

from the metals, and 'Chinese arrow-head metal', kharlini, a put in its place. Since 
all the Arabic writers agree about this, and since religious custom is notoriously so 
conservative, there can hardly be any other conclusion than that Chinese connections 
here must have gone back a long way. Exactly what khar~ni was we shall shortly 
discuss (p. 43 I )-some have suggested metallic zinc, but cupro-nickel seems really 
more probable-at any rate it was something which camtJo from China in relatively 
small amounts and which neither $abians nor Arabs knew how to make themselves. 
Perhaps because of its scarcity, the image of 'Utarid was cast, it was claimed, of an 
alloy of all the metals as well as khtir~ni. For the rest, the $abian religion had cosmi.c 
male and female forces prominently in its system,b much light-mysticism,c and a 
special interest in cosmic cycles similar to the Great Year;d other hints of East and 

Chinese influence in Picatrix has not so far been looked for, but it seems to be very much there, and 
some of the numerous' Indian' ascriptions may really refer to 'Further India'. The q~tion is impor
tant because it bears on the East Asian contacts of the $abians. Listening to Professor PleS$t);er at the 
Barcelona Congress of 1959 I was much impressed not only by the prominence of the 28 m~ or 
lunar mansions (= hsiu,l nakshatra) in the book (see Ritter & Plessner (1), vol. 2, pp. 14fr:)-so 
characteristic a feature of Chinese and Indian astronomy-but by the fact that they and other aste:rilll"llS 
are depicted in the typically Chinese 'ball-and-link' convention of drawing constellations, i;e. as hollow 
circles connected by straight lines (cf. Vol. 3, pp. 276ft'.). Examples from Ritter & Plessner (I), rot. %, 

pp. 85, Ill, 112, Il4, 310, 32oft'.) are shown in the inset drawings. Others can be seen in the monograph 

of WinkleI' (1) on Muslim magic seals, pp. 150ft'. and esp. p. 166. Mr Destombes has told us that a 
similar style of drawing occurs on Arabic astrolabes and spread to Latin astronomical MSS of the + 12th 
and + 13th centuries. Further on the lunar mansion lists in Arabic see Plessner (2). Other susp.icious 
features in the Picatrix book include (a) Chinese tutty, onyx and the' laughing-stone' (et p. 449 below), 
(b) the use of magic squares as childbirth charms (p. 463 below), (c) microcosmic-mac;rocosmie COl1ela
tions between human anatomy and celestial patterns and numbers (as Hartner (13) has already nOted), 
and (d) an apotropaic authority called KinAs the Pneumatologist, who lived till the age of 540 years and 
could control the pneumata-just like a hsienl with powers over the elmi.' See Ritter & Plessner (1), voL 2, 
pp. 40ft'., 172-3. 189, 259ft'., 405, 407. All this is relevant to the question of Chinese relations with 
l;Iarran. 

a Also known as fwdfd f1nf, • Chinese iron'. 
b Recalling Yin and Yang. C Doubtless with Gnostic connections. 
d Perhaps the Indian influence of halpas and mahiikalpas might be descried here. 

'm 'fill 3. 



33. COMPARATIVE MACROBIOTICS 

South Asian connections are also to be found. a At all events, I:Iardin seems to have 
been a place through which ideas emanating from those parts of the world may have 
been channelled into the Arabic mind. 

By the + loth century the very orthodox Ash'aris got the upper hand in Islam, and 
I:Iarran became very uncomfortable. In + 933 the mu~tasib or police chief of Baghdad, 
a man named al-I~takhri, demanded the extermination of the $abians; and it seems 
that most of them now gradually accepted Islam, their last official head, I:Iukaim ibn 
'Isa ibn Marwan, dying in + 944.b But during the previous three or four centuries the 
role of I:Iarran may have been truly important in transmitting both ideas and things. 
Let us now see what some of these were-and first, the things. 

(iii) Material influences 

As we have just been talking about a certain Chinese metal or alloy, khiirfini (barb or 
arrow-head metal of China), or ~adid al-$in (iron of China), which made such a great 
impression in Arabic culture, let us first see what more there is to be said about it, 
even though it was certainly not the most important of the substances which the 
Arabs got to know about from their friends further East. Still, it figured regularly 
(presumably under $abian influence) in Arabic listsC of the seven metals (ajsiid),d 
displacing mercury or glass (zujiij). e Other mentions of it in the Arabic alchemical 
texts are quite numerous.! Indeed, there was a special book devoted to it in the 
Jabirian Corpus, the Kitiib al-Khiir~ni.g So we shall want to know when it first 
appeared in the West Asian lands, and what in all probability it really was. 

a For example, Indian imagery in the temple of Saturn. Such connections were taken very seriously 
by Chwolson (I), vol. I, p. 798. Though A. J. Hopkins was one of the first to appreciate the possible 
importance of l:Iarrlln, he went much too far in saying, (I), p. 156, that the $llbian religion 'was derived 
from Iran and further back from China'. 

b The case is slightly reminiscent of the liquidation of Aztec culture by the Spaniards centuries later, 
and one has similar mixed feelings about it, for very much the same reasons. Sarton (I3) seems to 
suggest that some $llbians found refuge in Christendom, but that sounds rather unlikely. More probably 
the Hermetic strain continued within the bosom of Islam itself (cf. Massignon, 4), and found its way 
to Latin Europe and the Renaissance by way of Spain. 

C On these lists in the Jllbirian Corpus see Kraus (3), pp. 19, 22-3. One is in the Kitiib al KOOwiiii 
(Book of Properties), Kr 78, another in the Kitiib al-KOOmsfn (Book of the Fifty), Kr 1825-1874. For 
al-Rllzi (c. +900) see Stapleton, Azo & Husain (I), pp. 321,340-1,345, 363, 370,405. For al-Klltib 
al-Khwllrizmi (+976) see Stapleton, Azo & Husain (I), p. 363; Wiedemann (IS), p. 80. For al-Qazwlni 
(c. + 1275) see Stapleton, Azo & Husain (I), p. 406. 

d The Hellenistic proto-chemists had recognised only six; cf. Corp. Ill, xvii, I, classed by Berthelot & 
Ruelle as a Zosimus text. So also the Caraka and Susruta samhitas in India, with all later tradition; 
Ray (I), vol. I, pp. 25,44,48,72, 127, 157. 

e As in the Jllbirian Seventy Books, towards the end, pointed out by Stapleton, Azo & Husain (I), 
p. 405; Kraus (3), p. 21. They were referring to the Kitiib al-COOsl (Book of Washing, i.e. Purification), 
Kr 183. 

f Cf. Siggel (2), p. 79, (3), p. 12. For the Jabirian Corpus see Kraus (2), p. xxxv, (3), pp. 19, 22ff. 
{fadEd Ifnf comes in the Kitiib al-Sirr al-Maknfln (Book of the Hidden Secret), Kr 389. For al-RllzI 
see Ruska (I4), pp. 42, 84, 85,134,138,156; Stapleton, Azo & Husain (I), pp. 405-II. For al-BIrilnI 
(c. + 1020), see Kraus (3), pp. 22-3. For al-$afadI (d. + 1363) see Wiedemann (32), p. 9. For Ibn 
Khaldun (+1377) see Rosenthal (I), vol. 3, p. 271. Khiirifnf seems not to occur in Picatrix,_ but 
instructions are given for a charm to be inscribed on a ring made of ' Chinese iron' (Ritter & Plessner (1), 
p. 4 11). 

i Kr 953; see Kraus (2), p. 116. 
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If the Arabo-Syriac MS. published by Berthelot & Duval were a text of the early 
+ 9th century it might be the first mention of' Chinese arrow-head metal' in the West, 
for the name occurs in connection with the 'filtration' of metals, or descensory 
distillation, through a crucible with a perforated floor, in the bot-bar·bot apparatus 
(cf. p. 33 above);a but this work is considered to include material as late as the 
late + loth century.b Moreover, khtir#ni is not mentioned in its list of metals.c The 
]abirian Corpus therefore seems to be the beginning.d 

Various ideas were current about khiir#ni. It was exceedingly scarce,e it caused 
mortal wounds when actually made into arrow-heads,! and it resembled the metal 
of which mirrors were made (though somewhat softer),g while pots and cauldrons 
were also manufactured from it.h In his encyclopaedia Kitab 'Ajii'ib al-Makhlfiqiif . .. 
(Marvels of Creation)i Abii Yal,lya al-Qazwinl (c. + 1275) considered that when the 

a Berthelot & Duval (I), pp. 149, ISO. Actually 'Chinese iron' is the reading here rather than 
'Chinese arrow-head metal'. The device was the ancestor of the Gooch crucible. 

b Later mentions in Syriac are plentiful. For example, the 'Book of Dialogues' of Severus bar 
Shakko (d. + IZ41), has parzla (iron) of China; cf. Ruska (40), p. 159. For this reference and for help in 
the study of the Syriac texts in general we are much indebted to Dr Sebastian Brock. 

cOp. cit., p. 156. 
d But we may find a reference from an unexpected source which would take back 'Chinese iron' to 

a point some four centuries earlier. It occurs in Sir Harold Bailey's fascinating account of the past half
century of Iranian studies. What he says is of such philological erudition that we cannot but quote it 
verbatim. 

'The Kharo~thl Kroraina texts [he says, (I), p. 103] are important because of the. Iranian words which 
they contain; they assure a date around + 300, before the bulk of the extant Khotan Saka texts were 
written. One problem they have raised is the source of the north-western Dardic Pasai word liml1r, 
.. iron", and the related wOl'ds of Dardistan and Nuristan. In a Buddhist Sanskrit manuscript of the 
Sa7pghii,ta-sfltra from the Gilgit monument called a stflpa, probably therefore about +400, there occurs 
the word crmara-kara, .. a worker in cImara metal". The Chinese translation proposed the meaning 
"iron", the Tibetan translation gave" copper". Modern dialects have the meaning of" iron". Now this 
word probably occurs in Kroraina in the phrase cilUl-cimara . .. If we render by .. Chinese dmaro ", that 
is, "Chinese iron", one is at once reminded of the Arabic badrd-Ilnf, .. Chinese iron", possibly meaning 
nickel [or cupro-nickel]. This Buddhist Sanskrit word cfmara- has such a similar appearnnce to Turkish 
timur, "iron", that the older form of that word is likely to be -!imf- with -ur replacing -r- after con
sonant, as the Turks turned Persian babr, "tiger" into the name Babur.' 

For us all this is rather strong support for the view expressed a few pages below that 'Chinese iron' 
or • Chinese arrow-head metal' was cupro-nickel and not zinc, because it takes back the export to 
Chin times; cf. Vol. 5, pt. 2, pp. 22Sff. It also means that the expression' Chinese iron' was in !lome 
Iranian languages long before it ever got into Arabic. 

e Cf. al-RAzI, in Stapleton, Azo & Husain (I), p. 345; Kraus (3), p. 23. 
f Cf. Laufer (I), p. 555, quoting Steingass' Persian dictionary, p. 438. There may have been some 

substance in this notion, because from the earliest days of proto-gunpowder in China, incendiary 
weapons involved toxic compositions and smokes; cf. Davis & Ware (I). The time with which we are 
here concerned would have been rather early for proto-gunpowder, but not for incendiaries, and there 
could have been confusion with a strange metal. 

g See ai-Rh! (tr. Stapleton, Azo & Husain (I), p. 371), and al-Dimashql, c. + 13~5. who speaks of 
distorting mirrors (Wiedemann (33), p. 4(3). This suggests whiteness (as of a high tin bronze like gun
metal), and reflectivity. Whiteness is also indicated by the alternative name of • Chinese iron'. The 
Persian terms isffd-riiy and sepJd-riiy meant 'white copper', but they raise the same nomenclature 
problems that we have faced in Chinese (pt. z, p. 232 above), and in fact they were almost certainly ~ed 
to mean high tin bronzes rather thanpai thung, cupro-nickel. Cf. von Lippmann (1), p. 417. For another 
reference to Chinese mirror metal in al-RAzI see Stapleton, Azo & Husain (I), p. 387. That mirrors from 
China said to be made of steel were sold in Baghdad around + 990 for double or several times their 
weight in silver we learn from al·Tha'lIlibi's La,a'if aI-Ma'an! lDunlop (6), p. 58), 

h Al-$afad!, in Wiedemann (32); at Badakshan, says al-Qazwini, in Kraus (3), p. 23. 
j Mieli (I), znd ed., p. 150. 
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proportions of mercury and sulphur were just right for silver but injured by cold 
before coction, khiir#ni was formed. 

The formation of Marlfni [he wrote] is like that of the other metals already mentioned. 
Its mine is in the land of China. Its colour is white, with a reddish tinge. All spear or arrow 
heads made from it are very injurious. It is also worked into fish-hooks by means of which 
large fishes are caught, for when once they have swallowed one of these they cannot escape 
except with the greatest difficulty. From this metal also is made a kind of mirror which 
is the best treatment for palsy, since a paralysed man will derive benefit if he sits and gazes 
at it in a darkened room. Pincers are furthermore made from it good for the pulling out of 
hairs, and if the place where they were is then oiled several times, the hair will not grow again. a 

AI-Qazwini adds that no other metal yields a ring (of resonance) equalling that of this 
one, and that none is so suitable for the making of bells large and small.b Yet it was not 
regarded as very potent, for to I part of the elixir there corresponded the following 
quantities: c 

'mineral ammoniac' ( ammonium chloride) 
gold 
'derived ammoniac' (ammonium carbonate) 
silver 
copper 
tin 
lead 

10 

14~ 
20 

25 
iron 50 
kharlini 100 

This was a strange 'Pythagorean' numerological antICIpation of modern experi
mental orders such as the atomic weight or the electrochemical series. In the Kitiib 
al-Qadid (Tractate on Iron)d the Jabirian writer expressly says that the planet 
Mercury is to be correlated not with mercury but with khiiriini; and Kraus remarked 
that the Arabic alchemists who preferred to regard mercury as one of the volatile 
spirits needed something else to complete the set of metals. 

What then was khiiriini? There have been two main opinions-de Sacy, Laufer and 
Ruska said cupro-nickel,e Humbert and Stapleton said zinc.! Others could not 
decide between them.g Stapleton was rather optimistic, we suspect, in believing that 
al-Razi was too good a practical chemist to have classed it among the basic metals 
unless he had satisfied himself that it was not an alloy.h Would he really have been 
able to distinguish about + 900? Another approach is now possible on the basis of 
what we have learnt about the dates of first preparation of metallic zinc and cupro-

a Tr. Stapieton, Azo & Husain (I), p. 407. 
b Wiedemann (JJ), pp. 40J-4; Kraus (J), p. 2J. Kashgar, it seems, was famous for them. 
e Kraus (J), p. 2J fr. d Kr 950. 
e Laufer (I), p. 555; Ruska (14), pp. 42-J; de Sacy (2), vol. J, pp. 452 fr. Or, as some of them put it, 

tutenag. f Stapleton, Azo & Husain (I), p. 407; Humbert (I), p. 171. 
If E.g. Bocthor (I); Dozy & Engelmann (I), pp. 252, 294. 
h Stapleton et al. lac. cit. Other alloys discussed by al-RlizI (Stapleton et al. op. cit., pp. J24, 408fr.) 

were isfld-rlly, bronzes; shiIbah or rllfz-i-tiltiyd, brasses; and /dlrqan, an alloy of copper and lead, also 
called nufuis (or mis) Ilnl, i.e. 'Chinese copper'. Some Chinese coin compositions were indeed rather 
high in lead, up to nearly JO% (cf. Table 98 and p. 215 in Vol. 5, pt. 2). 

The KitiIb al-AlJjdr or Lapidary of Pseudo-Aristotle, a Syrian-Persian-Indian compilation of the 
early + 9th century, attributes to !dllqi1n several of the same properties as those ascribed by al-QazwInl to 
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nickel elsewhere (pt. 2, pp. 212ff., 225ff.). From that it is clear that the Chinese could 
not have exported metallic zinc before this very time, about + 900, while cupro-nickel 
could have been sent to the western countries at any period from the late Han or San 
Kuo onwards, say the + 2nd or + 3rd century.a Consequently if some at least of the 
Jabirian references are to be placed in the early or middle + 9th century the time 
would have been rather too early for zinc, and cupro-nickel would be more probable. 
True, one gets the impression that kkiirfini occurs in the later Arabic alchemical books 
rather than in the earliest ones, so the point is rather difficult to prove by datings. 
However, the references to the bell-like resonance of khlirpni speak almost decisively 
in favour of cupro-nickel and against zinc, for this was one of the characteristics of 
paktong most admired in + 18th-century Europe. In any case, we are clearly in 
presence of one material substance which greatly interested the Arabs, and which they 
knew came to them from China. 

Khlirfini was far from being the only substance to which the Arabs applied the 
epithet' Chinese'. When they learnt of saltpetre in the + 13th century they called it 
'Chinese snow' (thalj al-$in or thalj fini),b just as rockets were known among them as 
'Chinese arrows' (sahm al-Khitiii). c We shall come across several other examples of 
this nomenclature presently. But the transmission of saltpetre and gunpowder belongs 
to a period rather later than that on which we are now concentrating in connection with 
the transmission of the elixir idea. There was one new substance however which 
characterised Arabic alchemy almost from its beginnings, a substance of striking 
properties and reactivity, and one which unquestionably came (to begin with) from 
regions further East-this was sal ammoniac, niishiidir or niiskiidur. Properly speaking, 
the term means ammonium chloride (NH4CI), but the Arabs, and indeed the later 
Latins, did not clearly distinguish it from ammonium carbonate {(NH4hC()s),except 
that the former was considered mineral or natural (al-lJajar) and the latter derived or 
artificial (mustanbat). In explanation one can broadly say that the former was exported 
from the mountainous regions of Central Asia such as the Thien Shan, while the latter, 
seemingly a characteristic product of Arabic akhemy, was obtained by the dry 
distillation of hair. A little later it was found, also in the Near East, that the chloride 
itself could be obtained by sublimation from heated soot. But in China the natural 
product always occupied the chief place. 

khifTf1nl; cf. Ruska (19); Stapleton, Azo & Husain (I), p. 409. But it would have been neither silvery nor 
resonant. 

a The episode of the cupro-nickel coinage in ancient Bac:tria will also not be forgotten (cf. pt. 2, 

pp. 237ff. above). Could this perhaps have decanted a continuous Central Asian tradition into the 
Arabic world? 

b Cf. Partington (5), pp. 202ff., 310, 313. Thls comes first in Ibn al-Baitlr, c. + IZ40 (cf. p. 194 
above). l:iasan al-Rammllh the military pyrotechnician. writing about + J280, adds many similar 
expressions such as 'Chinese flowers', 'Chinese wheel', 'Chinese arsenic' and 'Chinese iron'. whlch 
was probably not the same as khdrlfnl. 

C Cf. Laufer (I), pp. 555-6. It may have already been suggested that the two names betllaY P pasl;8ge 
westwards by the sea and land routes respectively; see Vol. I, p. 169. The Liao dynasty Qfthe ChhiW'l 
Tartars lasted from +907 to + t IZS, when the Mongols eliminated it, but the appell:ation 'Catbay' 
remained in use in various forms in Central Asia for long Mterwards. and it was natural that things 
travelling over the Old Silk Road should receive the adjective' Cathayan'. 
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That the sal ammoniac of modern times, the nUshiidir of the Arabs and the nao-sha 
of China,a was quite different from the 'ammoniac salt' (halas ammoniakon, aAaS' 
ap.p.wv,aKov) of the Western ancients, Beckmann at the end of the + 18th century was 
probably the first to realise.b The mentions of this natural product in Herodotus,c 
Columella,d Dioscorides e and other writers f clearly show that it came from the 
neighbourhood of the desert oasis of Siwa (near the present-day border between 
Egypt and Libya), with its famous temple of Amun-Ra; later Pliny confused the 
etymology by bringing in the Greek word for sand (ammos, ap.p.oS').g But from all 
descriptions the properties of this salt were quite unlike those of ammonium chloride, 
and by general agreement it must have been either rock-salt (sodium chloride) or natron 
(sodium carbonate).h This has to be remembered when considering, as presently we 
must, the names which ammonium chloride has borne in the history of the nations. 

If we open one of those vintage Victorian chemical textbooks which are often so 
much more useful to the historian of science than contemporary expositions, which 
have become more than half physics; a volume, for example, in one of the many 
editions of Roscoe & Schorlemmer,1 we can find a history of sal ammoniac briefly set 
forth. It is of great importance for it is tqe pre-history of the most useful volatile 
alkali, gaseous ammonia. This was Priestley's 'alkaline air' (+ 1774), the composition 
of which (NHa) was determined by Berthollet (+ 1785) and more accurately by 
Austin three years later. Down to Priestley's time ammonia was known only in 
aqueous solution, by two names, spiritus volatilis salis ammoniaci and 'spirits of 
hartshorn'. Glauber in the + 17th century already knew that a volatile alkali could be 
produced by the action of a fixed alkali on sal ammoniac,J hence the first name. The 
second recalled the original method, essentially Arabic, of destructive distillation of 
animal refuse such as hoofs, horns, bones, hair, etc.,k the ammonium carbonate 
produced (' salt of hartshorn' or sal volatile) now being neutralised by hydrochloric 
acid.! Most of the sal ammoniac used in Renaissance and seventeenth-century 
Europe was imported from Egypt, where it was obtained by sublimation from soot, 
especially that of camel dung fires such as those of the baths (~ammiim)m and the 

a See pp. 443 ff. below. b (I), vol. 2, pp. 396ff. 
c IV, 181. d De Re Rust., VI, xvii, 7, 8. e V, 126. 
f • Ammoniac salt' is twice mentioned in the Leiden Papyrus (cf. pt. 2, p. 16), but Berthelot (2), 

pp. 30,45, well realised that it was not sal ammoniac. Similarly, there is no trace of sal ammoniac under 
any name in the earlier parts of the Hellenistic Corpus (Ruska (13), p. 5). 

g Hist. Nat., XXXI, xxxix. He and other Latin writers used an initial aspirate fonn making 
• hammoniacum'. 

h On' natron' and' nitre' cf. pp. 179 ff. above. The properties of ammonium chloride, volatilising so 
completely without decrepitation and liberating so easily' insupportable vapours' could not have been 
overlooked. Cf. Bailey (I), vol. I, pp. 41, 163. 

I (I), 3rd or 4th edition, vol. I, pp. 452ff., vol. 2, pp. 287ff., 297ff. 
j And therefore that it consisted of an alkaline and an acid part, cf. Partington (7), vol. 2, p. 353. 

This was in + 1647; Tachenius in his Hippocrates Chemicus of + 1666 (H, viii) expressed the matter 
even more clearly. Cf. Partington, op. cit. pp. 293-4. 

k Cf. Stapleton (I), p. 28, quoting al-Khwiirizmi al-Kiitib's Ma/titl!! (+976). 
I Since Sala (+ 1620); Partington (10), p. 318, (7), vol. 2, p. 279. Or taken through the sulphate to 

react with common salt, cf. Aikin & Aikin (I), vol. 2, pp. 28 I ff. 
m Accounts of this go back a long way indeed, to Abn Isl:liiq al-I~takhri, for instance, c. +970 

(Mieli (I), 2nd ed., p. lIS), to Abn la'far al-Ghiifiql, d. + II6S (Mieli, op. cit., p. 20S), and to Abn 
NSC 
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ovens used for artificial incubation of hen's eggs (ma'mal al-katakit).a Latin Geher, 

c. + 1300, has an account of the preparation of sal ammoniac by the distillation of 

urine, sweat and wood soot with salt,b hence the origin, it has been supposed, of the 

term spiritus salis urinae. c But whether this method could ever have produced any 

sublimed crystals of the chloride has been gravely doubted since the beginning of the 

+ 18th century, as Multhauf (8) has shown, so it may well be that the Gebenan 

formula was a cover-up for something else, and that the Venetians who in the previous 

century were supposed to be using it were really importing the chloride from Egypt.d 

The historical importance of sal ammoniac lay in its great reactivity, providing the 

Arabic alchemists with a new 'volatile spirit' to set beside mercury, sulphur and 

arsenic; for both the chloride and the carbonate sublimed readily, and unchanged. The 

former will attack, or colour,e many metals, even silver, producing the chlorides; it 
reduces metal oxides as a flux giving a clean metallic surface suitable for tinning. 

silvering or gilding;! it also found employment in the dyeing craft where ammonia 

alum was wanted as a mordant;g and it has useful pharmacological properties.h 

A strongly refrigerant effect on solution attracted notice early, i and the' English drops' 

or 'smelling-salts' familiar since the + 17th century were only confections of am

monium carbonate) Stapleton sought evidence of some of these uses in the + I2th-

'Abd Allah al-An~rl al-Dimashqi, c. + 1320 (Mieli, op. cit., p. 27S). Such references have been collected 
in von Lippmann (I), pp. 403, 418. For similar accounts of fairly recent date see Aikin & Aikin (1), 
vol. 2, pp. 280ff.; Parkes (I),' vol. 4, pp. 339ff.; Ure (I), vol. I, pp. 140ff.; Clow & Clow (I), p. 420. 

a See Needham (2), pp. 6-7. It was the report of the French Consul at Cairo, Lemere, in + 1719, 
that drew attention to this (in Parkes, loco cit.). 

b De Invent. Veritatis, ch. 4, tr. Darmstadter (I), pp. 105, 174. Stapleton (I), p. 28, had this reference 
wrong, for De Investigat. Perfectionis, ch. 4 (Darmstiidter tr., p. 97) has only a re-sublimation process for 
the purification ofthe salt; but he deserved great credit for his pioneer monograph on the whole subject. 
The only other studies comparable in importance are those of Ruska (13, 39), and we draw on all of 
these here. 

C Cf. Libavius, Syntagma, VI, viii, 39; Partington (7), vol. 2, p. 264. 
dIn modern times all other sources have been ousted by the ammonium sulphate of 'gas liquor', 

a by-product in the distillation of coal and coal-tar. But ammonium carbonate distilled from bones and 
offal was still a mainstay of the industry at least as late as X830; cf. Multhauf (8); Ure (I), vol. I, pp. I3Sff. 

e Cr. Partington (7), vol. 2, p. 19. 
f Cf. Agricola, De Nat. Foss. ( + 1546), IV, ix; Partington (7), vo!. 2, p. 53. 
g Cf. Ure (x), vol. I, p. 147. 
h An expectorative stimulant, mild cholagogue, and diaphoretic; cf. Solimann (I), pp. 5S6ff. Acting 

as dispenser for my father, when a boy, I remember many prescriptions containing • am. carb.' and 
• am. chlor.' Sal ammoniac, we now learn, was commonly added to snuff (Parkes (I), vol. 4. pp. 339ff.). 

j Cf. pt. 3, p. 225 above. There can be a temperature fall to - 70°, or with snow or pounded ice, to 
_ISO (Ure (r), vol. 2, pp. 296-7). 

J Our remark at an earlier point (pt. 2, p. 90) will be remembered, namely that Ko Hung would have 
considered these a perfect instantaneous elixir capable of recalling the absent souls and rest<>ring 
consciousness. Indeed, he may well have used naO-SM in some such way (cf. p. 440 below), Thill was 
probably the application which brought sal ammoniac into the poems of Robert Burns. In hill 'Death 
and Doctor Hornbook' (a satire on John Wilson, schoolmaster of Tarbolton. who professed medical 
knowledge), speaking of quack drugs and Latin patter, he wrote: 

• Forbye some new uncommon weapons
Urinus spiritus of capons, 
Or mite-horn shavings, filings, scrapings 

Distill'd per se, 
Sal alkali 0' midge-tail clippings 

And mony mae.' 
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century De Anima in Arte Alchemiae of Pseudo-Avicenna. a The 'hardening of 
mercury' and the softening of other metals by the 'water of hair' must refer to the 
action upon them of ammonium chloride prepared from the carbonate got by dry 
distillation.b The mention of ceration (ready melting without fumes on a hot plate) 
may mean that the late Arabs and later Latins succeeded in preparing one or other of 
the complex salts of ammonia and mercury.c The addition of hair (and perhaps salt) 
to the zinc carbonate used in the making of brass, and the 'fumes of hair turning 
copper yellow', probably imply the use of the ammonia salts as fluxes. And since sal 
ammoniac when heated in a confined space often acts like gaseous hydrochloric acid, 
one can see that the early medieval Arabic alchemists had come into possession of a 
new reagent of real importance. 

That sal ammoniac (niishiidir) is constantly mentioned in Arabic alchemical texts 
needs no proof. The writings of the Jabirian Corpus often speak of it in both its forms, d 

and though no individual title embodies its name, there is, significantly, a 'Book of 
Hair' (Kitiib al-Sha'ar),e as well as more general treatments in the 'Book of the 
Living' and the 'Book of Government'.f They constituted but one aspect of that 
emphasis on organic in addition to inorganic materials which the Arabs shared with 
the Chinese,g in contrast to the Greeks. All this suggests that we can confidently place 
Arabic knowledge of the natural ammonium chloride as far back as about + 850 and 
of the carbonate (from hair and other animal material)h by about + 875. Knowledge 

a tI), pp. 37ff., elucidating v, xx, VII, iii, etc. 
b Presumably then either via the sulphate using blue vitriol foll~wed by common salt, or directly 

using the magnesium chloride of bittern, processes later industrially current; cf. Multhauf (8). 
C I.e. 'fusible white precipitate' (2NH3 • HgCIl' mercuri-diammonium chloride), cf. 'infusible white 

precipitate' (NH1.HgCI, amino-mercuric chloride), and 'sal alembroth' «NH.)z.HgCI •. H10, am
monium chloro-mercurate); see Partington (10), pp. 399, 401-2; Durrant (I), pp. 375-6; Aikin & 
Aikin (I), vol. 2, pp. 82, 283. The second of these was of practical importance because it multiplied the 
solubility of corrosive sublimate some twenty times. The term alembroth, pointing so unmistakably to 
Arabic origins, has been considered a corruption of al-Rllzl's·references to the axes required for breaking 
up certain hard minerals or preparations (von Lippmann (I), vol. 3, pp. 29-30). Sal alembroth was used 
in medicine, being regarded as less irritant than other mercurials (Sollmann (I), p. 638). 

d E.g Kiuib al-Ra!una al-Kablr, Kr 5, see Berthelot & Houdas (I), pp. 167, 187, corr. by Ruska (13), 
p. 10. The second reference speaks of nilshiidir purified by resublimation. Kitiib al-Tajml', Kr 398, see 
Berthelot & Houdas (I), p. 205, corr. by Ruska (13), p. 11. Kitiib al-AQjiir, Kr40, see Kraus (3), 
pp. 226-7. Kitiib al-KOOwiill al-Kablr, Kr 1900, see Kraus (3), pp. 18-19, nflshiidir al-sOO'ar, 'hair 
ammoniac'. Kitiib al-Sumflm, Kr 2145, see Ruska (39). Consult also Kraus (3), pp. 25, 41-2, 109, 233. 

e Kr 34. Other titles in the Hundred and Twelve Books which tell the same story are the Kitiib 
ai-Bay" (Book of Eggs), Kr 32; the Kitiib ai-Dam (Book of Blood), Kr 33; the Kitiib ai-Bawl (Book of 
Urine), Kr 56; the Kitiib al-I;layawiin (Book of Animals), Kr 55; and perhaps the Kitiib al-Nabiit (Book 
of Plants), Kr 35. 

f I.e. the Kitiib al-I;layy, Kr 133, and the Kitiib al-I;lukflma, Kr 134, respectively, both among the 
Seventy Books; cf. Ruska (3), p. 43. The first twenty tractates ofthis group are all on animal chemistry; 
Kraus (2), pp. 44, 47. Apparently the different parts and excreta of animal and human bodies each had 
their' partisans' as sources of nilshadir. The Kitiib al-Lahilt (Book of Divine Grace), Kr 123, and the 
Kilab al-Baliigha (Book of Attainment), Kr 135, name marrow, blood, hair, bones, urine and sperm as 
the most important; among the best animals the 'hottest', i.e. lion, viper and fox; among human beings 
bilious men, thin men, Yemenis, sea islanders, Sindhis and Copts; failing any of these one has to be 
content with cattle, gazelles, and asses wild and tame. Cf. Ruska (3), p. 41; Kraus (3), p. 4. 

fl Cf. pp. 393, 398, 401 and 404 above, and p. 497 below. 
h Stapleton (I), pp. 30ff., gives a long excursus on the magical propert,ies attributed to hair, etc. in 

Asian cultures, and adds examples of biological metamorphoses, real and supposed, which made its 
transformation into an important elixir chemical seem more likely (cf. pt. 2, p. 64 above on Petrus 

28-2 
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of the chloride obtained by sublimation from dung and its soot would have followed 
about + 900. This last can be traced in many poetical verses praising that alchemical 
treasure which is to be got from the lowest and most repulsive origins. a Of these 
perhaps the most famous lines are those attributed, doubtless wrongly, to Khilid ibn 
Yazid (p. 389 above): 

Take talc, with ushshaq gum,b and what thou findest in the streets, 
Add a substance resembling borax, and weigh them without error; 
Then, if thou lovest God, thou shalt be master of all his works.c 

But there are numerous other statements of the idea.d Naturally from the beginning 
of the + loth century sal ammoniac is seen in constant use.e 

To fix the first appearance of niishiidir in Western Asia more exactly is a difficult 
matter, for the helpfulness of our Syriac documents is vitiated by the many inter
polations from Arabic which they afterwards received. The two main Syriac MSS 
studied by Berthelot & Duval speak of mel~e armiiniqanf (which would be the ammoniac 
salt or soda of the ancients),g and nshiidr, niishiidr (which must be the ammonium 
chloride of the Arabs), h but as they are no earlier than the early parts of the Jibirian 

Bonus). Such passages can be found in the + loth-century text translated hy Berthel()t & Duval (x). 
p. 155, and in Ihn Khaldun's Muqaddima quoting al-Tughrli'j (d. + 1121), tr. Rosenthal(x), vol. 3, 
P·272. 

• A deeply important theme of introspective psychology, this-the' lotus rising from the mud' in 
other civilisations. Or 'samsara is nirvana'. 

b I.e. 'gum ammoniac' (the name a coincidence here), from the Persian umbellifer Dorema Aucluri 
or ammoniacum. It is a balsam or gum-resin still used in pharmaceutical flavouring; cf. Sollmann (I), 
p. 121. 

c Tr. de Meynard & de Courteille (I); Wiedemann (27), p. 346, repr. (23), vol. I, p. 52.; Ruska (4), 
p. 28; Dunlop (6), p. 206; v. Lippmann (x), pp. 35j-8, eng. et mod. auct. 

d Both in prose and verse. For example the Jibirian Kitiib al-Ra/:lma al-$oghlr. Kr 909, see Bertbelot & 
Houdas (I), p. 136. Or the post-Jibirian Kitiib al-Jitmi', see Berthelot & Houdas, op. cit., p. ll8, cf. 
p. 125; Kraus (:l), p. 19j. 

e See, e.g. Partington (Ij) for al-Riizl, as also Heym (2); and Stapieton, Azo & Husllin (I) at1d 
Ruska (14) translating the Kitiib Sirr al-AmiT, passim. On the derivative De Aluminibus etSalilnls see 
Ruska (21). pp. 82ff., 125. Cf. Stapleton (I), p. 28 on al-Khw/lrizml al-Klitib (+976). Add Rusb (5), 
pp. 74-5. 79, 86. 106, II2, 124, translating the Ta'Wfdh al-flakim . .. of c. + 1050, cf. p. 391 above. AJ,d 
Stapleton & Azo (2), p. 80. Further, Stapleton (I), p. 29, on Ibn al·Tilmldh and Abu Ja'far al OhanQi 
(hoth d. + 1165); and al-Shadf al-Idrtsi (d. + Il66). For al.KhwarizmI ai-Kit! see Stapleton & MO 
(I); here sal ammoniac of Khurlsin is often mentioned ( + 1 (34). There are many references also in the 
tractates of the Rampur Codex. see Stapleton & A:t.o (2), pp. 60, 64, 79. 80, 83. 

f Or armenaitd (Berthelot & Duval (I), p. 70, text, p. 39, corr. Ruska (13), p. 16). 
g (I). pp. 8, 9, 86, text pp. 4. 48. The difficulty is that Duval may have punctuated his text wrongly 

in some places, so we cannot he sure that this adjectival combination is always present where, he thought 
it was; see Ruska (13), pp. 14-17. Arm6nfqlhJ may sometimes be a separate word meaning a rqineralfrom 
Armenia. There could also be a confusion with the gum already referred to (Berthelot & Duval, Dj. cit., 
p. 10; Ruska, op. cit., p. 16). The translations of Duval were distinctly careless and did n()t take adequate 
account of the various technical terms used in the texts, hence the later co11"ections of Ruska are 
indispensable. Ruska dated the lists incorporated in these texts, and in which the words occur. about the 
time of I:Iunain ibn Isbiq the great translator, i.e. c. + 8so to + 870. We cannot follow him in all his 
interpretations, however. 

h (I), pp. 13, 64. 66, 70, etc. NiUhtidir is prominent in the + IIth-century Arahic MS. written in 
Syriac script, as would be expected, cf. (I), pp. 143, 155, 159, 160, 183. 197. Among late Syriac 
references one could quote Severus har Shakko (d. + 1241); see Ruska (40)' 
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Corpus they do not take us much further. a The focal point remains at + 850 or the 
decades just preceding that date.b Where, one may now ask, did the natural sal 
ammoniac then obtained by the Arabs come from? 

There can be no doubt that Central Asia was the region and that the salt was 
collected at the mouths of clefts or vents in the earth which also gave forth variously 
gases, flames and smoke; often, according to the accounts, these vents were situated 
within natural caves. All the Arabic writers, from the + loth to the + 14th century, 
agreed that mineral sal ammoniac came from these eastern lands, China, Ferghana 
and Persia-whether Ibn 'All al-Mas'iidI c. +947 or al-DimashqI the cosmographer 
c. + 1320. c Parallel Chinese accounts, which we shall be considering in a moment, 
fully confirm the importance of Sinkiang as a source of sal ammoniac. The medieval 
and traditional descriptions were not of course precise about the geological nature of 
the phenomena, and it has long been assumed that the mountains of Central Asia, if 
not numbering any volcanoes still eruptive, were yet capable of sufficient activity of 
that kind to account for the sal ammoniac production. That ammonium chloride is 
deposited around the openings of volcanic vents (fumaroles, solfataras),d and crystal
lises on the surface of cooling lava in its cracks and fissures, is not to be doubted in 
view of the many eye-witness accounts available.e But all the geological evidence goes 
to show that the Thien Shan and Altai mountain ranges ceased to be the scene of 
volcanic activity many ages ago, and that the real source of sal ammoniac in these 
regions was the burning of underground seams of coal.f 

a Nor does the Lexicon of Bar Bahlul (c. +980), Berthelot & Duval (I), pp. 135, 137; Ruska (13), 
pp. 17-18. See p. 447 below. Nor does the Cambridge MS., which is ofvery miscellaneous content, hard 
to date; Berthelot & Duval, op. cit., pp. 248, 297. 

b According to Multhauf (5), p. 126, sal ammoniac is mentioned in the Kitdb Si" al-Khalrqa 
(Book of the Secret of Creation, see P.370 above), which may be dated at about +820. Another 
early mention is that in the Arabic Lapidary of Pseudo-Aristotle which belongs to the same time; 
Ruska (19), p. 173. It recurs of course in the enlarged Lapidary of al-Qazwlnl (c. + 1250); Ruska (24), 
P·40 • 

C See the MuriIj al-Dhahab, tr. de Meynard & de Courteille (I), and the Nukhbat al-Dahr, tr. Mehren 
(I), pp. 93, 169,308, cit. von Lippmann (I), p. 418. A collection of the accounts of Arabic writers will 
be found in Ruska (39) and Laufer (I), p. 507. 

d This is well known for the fumaroles of Hecla, Etna, Vesuvius, Pozzuoli and other European 
volcanic regions; Roscoe & Schlorlemmer (I), vol. 2, p. 287; Singer (8), pp. 172-4,203; Bischof (I), 
Eng. ed., vol. I, p. 345, 2nd Germ. ed., vol. I, pp. 636ft'. A Vesuvian sample analysed by M. H. 
Klaproth (I), vol. 2, pp. 67ft'., in + 1794 was found to be almost pure. The first account of natural 
volcanic sal ammoniac in Europe was given, it seems, by J. B. da Porta in +1589 (Partington (7), 
vol. 2, p. 21). 

e See, for example, Abich (I) on Vesuvius, and Pough (I) on Parfcutin in Mexico. Here 'the gas 
vents in the lava were lined with snowy crystals of ammonium chloride with an occasional seasoning of 
mustard-coloured iron ammonium chlorides'. A colour photograph is given in fig. 4. 

f There is a special study of this problem by Ruska (39) well worth reading. As the Atlas of Chang 
Chhi-Yiin (z), vol. 2, map IS, shows, the Thien Shan range is rich in coal deposits everywhere along its 
length, though especially to the north round the rim of the Dzungarian Basin. From Friederichsen's 
monograph on Thien Shan morphology (I) we know that there are igneous rocks in the mountains, and 
one dead volcano just north of Kashgar, but absolutely no volcanic activity. Since coal combustion loci 
would be likely to vary from time to time it is not surprising that modem travellers such as Regel (I) 
or v. Lecoq (I, 2) have failed to remark on them. Coal as the source was suggested long ago by Bischof 
(I), 2nd Germ. ed., vol. I, pp. 636ft'., and indeed by von Humboldt himself. As for ignition, lightning 
may have played a part as well as camp fires on outcrops, and geologists seem not to exclude the 
possibility of some kind of spontaneous combustion. 
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Still, the mountainous country north of Kucha (Khu-chhe I) in Chinese Turkestan, es
pecially Pai-shan2 or H uo-shan3, a was famous century after century for its .sal ~niac 
caves.b So also was Pei-shan4 mountain on the northern side of the Thien Shan south 
of Kuldja (I-ningS),c places on the southern side further east near Turfan,d and a field 
of 'solfataras' near Urumchi (Ti-hua6) five miles in circumference.e The Altai range 
to the north across Dzungaria is also said to have produced sal ammoniac,! and 
apparently Khotan (Ho-tien7) too, from the slopes of the Khun-lun Shan to the 
south.g It has been widely considered that all the regions of the earth were excelled 
by Central Asia for sal ammoniac deposits,h and this is not unlikely. But if Sinkiang 
was the main region there were lesser areas of importance both east and west of it. 

In China proper, where almost no active volcanoes have existed in historical times, 1 

vents in northern Shansi, according to von Humboldt, yielded much sal ammoniac jJ 
while in the south of the province slowly-burning unworked coal-seams gave, he 
knew, another harvest of the salt.k Westward of Sinkiang, on the other hand, across 

8 We give the Chinese names with diffidence since we have no modern maps sufficiently detailed to 
mark the small places. But references to the neighbourhood of Kucha recur constantly in the Chinese 
sources, as we shall see; here we may mention only the geographical work Ta Ming I Thung Chih,8 
finished in + 1461; cf. Bretschneider (2), vol. 2, p. 243. Other accounts are translated and considered in 
Liu Mao-Tsai (I), pp. 17-18, 160, 171,238-9. 

b See, e.g. von Humboldt (4), vol. I, pp. Iooff.; Fuchs (I), pp. 271 ff.; Ritter (I), vo!. 2, pp. 333-7; 
J. Klaproth (6), vo!. 2, pp. 3S7ff.; von Richthofen (2), vo!. t, p. 560; Timkovsky (I), vol. I, pp. 389ff.; 
Keferstein (I), pp. 156-7, probably the authority for Porter Smith (I), p. 190. 

C Cf. Ruska (39); Fuchs (I), pp. 27Iff. 
d Von Humboldt (4), vol. I, pp. I 18 ff.; Fuchs, op. et loc. cit.; Ritter (I). vol. 2, p. 342. This was the 

subject of a correspondence between Remusat (10) and L. Cordier (1) in 1824; the former tran$lated 
a passage from the Wakan Sanzai Zue and believed that it proved the existence of active volcanoes in 
Sinkiang.Though this is unacceptable now, many Chinese sources justify the old Western statements 
about the production of the salt in this area, for example, Hsin Wu Tai Shih. ch. 74, p. 8b, Sung Shih, 
ch. 490, pp. 11 h, 12a, Ming Shih, ch. 329, p. 19b, and Ta Ming J Thltng Chih, cf. Bretschneider (2), 
vo!. 2, p. 193. Individuallo<;alities with burning vents in the Turfan depression are Karakhojo (HuG
chouO) and Liu-chhl!ng'O just east of Turfan city itself; TMITC, cf. Bre~chneider, loco cit. 

e Fuchs (I), pp. 271 ff.; Ritter (1), vo!. 2 pp. 386-8. Validation comes from Tu Skih Fang Ya Chi YQO, 
ch. 65, p. SI a, band Ming Shih, ch. 329, p. 19b, cf. Bretschneider (2), vol. 2, p. 190 (quoting Chang 
Khuang-Yeh's account, cf. p. 442 below). 

f According to von Humboldt l4), vol. I, pp. 120, 141. But there is little coal there. 
It Von Humboldt (4), vo!. I, pp. II8ff. I could find no confirmation of this.in Remusat (7) however. 

Also there are no coal deposits near by. But the export is confirmed by Sung Shih, ch. 490, p. 70, and 
TMITC, cf. Chang Hung-Chao (1), p. 221. 

h Fuchs (I), pp. 27Iff.; Bischof 0); both accepted the volcanic explanation. but the latter suspected 
coal-seams as well. The Uighur people were in general closely associated with the production, cf. Hsin 
Wu Tai Shih, ch. 74, p. loa. 

I See Anon. (145). The Khun-Iun Shan in southern Sinkiang has long had a few active volcanoes. 
j (4), vol. I, p. 213, referring especially to Pao-te" near Ho-chhU,"on the Yellow River just south of 

the Great Wall's crossing. There is much coal in this neighbourhood (Chang Chhi·YUn (z), vo!. 5, 
map 17); and authentication of the report is forthcoming from TSFY, ch. 40, p. 19b. 

k (4), vo!. I, p. 215. The same is true of Kansu. especially around Linthao,. south of Lanchow, 
according to TMITC and TSFY, ch. 60, p. 4a. Working out along the Old Silk Road, at least three 
other places were associated with sal ammoniac, (a) Chhih-chin, between Chiayiikuan and Yiimen (cf. 
Vols. I and 4, pt. 3), TMITC, cf. Bretschneider (2), vo!. 2, p. 214. (b) Anhsi city,junction for Tunhuang 
and Hami, cf. Hsin Thang Situ, ch. 40, p. I I a, (c) Tunhuang itself, the Shachow Exarchate), cf. Sung 
Shih, ch, 490, p. 23 b. There is coal in these desert regions. but they could have been centres of trans~ 
mission rather than of production. 
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the mountain barrier, the whole area between Samarqand in Sogdia and Tashkent 
in Ferghana has been said to possess sal ammoniac vents;a while the region of Bokhara 
was renowned for the product. b The most westerly region of all lies further to the 

south, in Persian Baluchistan, where the Damindan (now Tamindan) valley in the 

Kiih-i-Taftan range, a relatively inactive volcanic massif, produces sal ammoniac 
down to this day.c Perhaps this is the only place where the substance was almost 

certainly volcanic in origin rather than sedimentary. The general upshot is that 
Central Asia, broadly speaking, was the first source of ammonium chloride for the 

Arabic alchemists; but whether they obtained knowledge of it directly or from their 

Chinese contacts might depend in our estimation on how long the chemical had been 
known in China beforehand, and this must be our next enquiry.d 

Broadly speaking, it had been familiar there for some three and a half centuries, if 
not indeed for as many as seven, before the Arabs came to know about its interesting 

properties. Under the name of nao shal (with a very varying orthography)e it appears 
with certainty from about + 500 onwards, and it will be worth while giving a brief 
account of this literature, but first let us look at what may be the oldest references. f In 

the Tshan Thung Chhi, datable at + 142, we find the following admirable passage:g 

If the chemical substances used are not of the right sorts, if their categories (lei 2 ) are not 
compatible, and if the measuring out of the mixture (of reactants) is at fault, then the natural 
pattern (kang chi3)h will be lost. In such a case, even if Huang Ti were to set up the furnace 
and Thai-I to work the fire, even if the Eight Adepts were to take charge of the process and 
the Prince of Huai-Nan to moderate and harmonise it;! however impassioned the prayers 
to the spirits, however splendid the alchemical temple-failure will be inevitable. It would 
be like mending a cauldron with glue, or bathing a boil with sal ammoniac, or driving away 
cold with ice, etc. etc ..... 

The difficulty here is that the word used is lU, 4 and while lu sha S has meant sal 
ammoniac in medieval and modern times,J it is hard to be sure that this held good in 

a Ruska (39), but the evidence is not very sure. Still, tribute of the salt from Hei-lou,6 a country 
believed to be Khorasan, is recorded in Ming Shih, ch. 332, p. 22b, for + 1453; cf. Bretschneider (2), 
vol. 2, p. 272. The Buttam Mts. in eastern Ferghana are regarded as an important source (Barthold (2), 
p. 169). 

b See Burnes (I), vol. 2, p. 166, 'found in its native state among the hills near }uzzak'. The sal 
ammoniac of Bokhara was first studied by Model in + 1758, and M. H. Klaproth's analysis of it in 
+ 1794 showed it to be nearly pure. 

e See the description of Skrine (I). The region is in Seistan just west of the modern Pakistan border 
and north of the city of Khllsh. Damindlln as an earthly hell (like Gehenna, cf. pt. 2, p. 79 above) has had 
centuries of renown; for the Iranian Bundahishn (93.3) calls it a cavern perpetually smoking, a fountain 
of dlizakh (hell). The poem Zariirusht-niima has: 'may he save me from dlizakh and the demons of 
Damindlln' (Rosenberg ed., 1565). We are grateful to Sir Harold Bailey for these references. 

d Something has already been said about sal ammoniac in Vol. 3, p. 654, but its importance for 
Arabic-Chinese relations compels us to look at it again here from a somewhat different angle. 

e We write here one of the commonest, and perhaps the oldest, forms. See further on p. 445 below. 
r If it was mentioned in the Pen Ching (i.e. the Shen Nung Pen TsOOo Ching) we should have to place 

Chinese knowledge of it in the - 2nd century. But none of the reconstructions of the text justify this. 
Only occasionally later pharmaceutical natural histories attribute nao sOO' to the Pen Ching (e.g. the 
SOOo-Hsing Chiao- Ting Ching-Shih Cheng-Lei Pei-Chi Pen Tshao of + 1159, Okanishi Tameto ed. tshC! I, 

ch. SA); this was presumably a mistake. 
g Ch. 30, p. 26b, tr. auct., adjuv. Wu & Davis (I), p. 257. 
h Cf. Vol. 2, pp. 554ff. and Needham (So). 
I Cf. p. 168 above. 
l~iP OM 
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the + 2nd century. But the ancient meaning of sand, shingle or pebbles would make 
no sense here, while sal ammoniac would, for its refrigerant effecta would soothe an 
inflammation without doing anything to cure it. Next, nao shal is not in the PaoPhu 
Tzu book (c. + 300) as we have it today, but Li Shih-Chen in the Pen Tshao Kong Mu 
gives a quotation which may indicate that the substance was known to Ko Hung, since 
he makes Pao Phu Tzu say that' there are many ways of subduing sal ammoniac (fu .nao 
ya(2)'.b Most of these involve calcium salts, so presumably the non-volatile calcium 
chloride was being made. Li Shih-Chen here also quotes Lei Hsiao l to the effect that 
, when nao 1 meets with "red feathery crystalline mercury" (chhih hsu hung"') it stays in 
the metal reaction-vessel (liu chin tings)'. The reference is an unusual one, but 
probably to the sulphide or the oxide, c though the exact salt does not matter for the 
chlorides of mercury, copper and tin are evidently being formed. The most likely 
origin of this is the Lei Kung Yao Tui, which is datable perhaps about + +50 but 
certainly not later than + 560. 

When we reach the lifetime of Thao Hung-Ching we find a man to whom sal 
ammoniac was almost certainly known. There is no reference to it in what is left of the 
Pen Tsh(1() Ching Chi Chu, but a longish description in the Ming I Pieh Lu was carefully 
copied in most of the pharmaceutical natural histories from the Hsin Hsiu Pen Tshao 
( + 6S9)d onwards, through the many different editions of the CMng Lei Pin Tshao,e 
and into later compendia. This would point to + 510 as a rather firm date. Soon the 
character and the definition of the substance makes appearance in the literary 
dictionaries, such as the Yu Phien6 of + 543f and the Chhieh Yun7 of +6oI.g At the 
same time reports begin to accumulate of sal ammoniac brought in tribute and trade 
from Central Asia, the first perhaps that of the Wei Shu8 in + 554 telling of its coming 
from Sogdia,h though Thao Hung-Ching or his disciples had already said that it was 
produced by the western barbarians (Hsi Jung9). In + 610 Phei Chipo told in his 
Hsi Yu Thu Chi" how White Mountain in Kucha (Chiu-tzhu,'2 Pai-shan13) was a great 
source of sal ammoniac,1 and this was confirmed by the Sui Shu in +636,j adding, 
together with the Pei Shih ( + 670), k details about Sogdia. The eighth century brings 
many more references. Chhen Tshang-Chhi in his Pen Tshao Shih 1(+ 725) tells us 
that the Hul4 people call it neng shai l5 Wang Thaoin the Wai Thai Pi Yao (+752) de
scribes its pharmacological properties; Hsiao Pingl6 in Ssu Sheng Pen Tshao l7 (c. + 775) 

• Cf. p. 434. 
b Ch. I I, (p. 59). It must always be remembered that Li Shih-Chen had many writings at his 

disposal not available to us now. 
C There might be some connection here with the legendary Taoist Chhih Hsil T:.-;u (cf. PPT,INP, 

ch. IS, p. lib and Kaltenmark (z). p. 135), but the simplest interpretation arises from the character of 
the salt. d Ch. 5, p. 8b. 

e E.g. Ta-Kuan Pen Tshao l8 ( + 1108). ch. 5. p. 7a, b (p. I I I). and eheng Lei Pen Tshao (+ XZ49). 
ch. 5, (pp. 125.2, XZ6.I). f Ch. zz, p. 15a. 

g Judging from Kuang Yunl9 (Chiao Pen), ch. 2. p. I lb. and Chi YUII,'o ch. 3, p. 160. 
h Ch. 10Z, p. 27b. i See Chang Hung-Chao (1), p. 222. 
J Ch. 83, pp. 8b, lla. k Ch. 97. p. 260 . . ~~~ J.~ .~.~ 
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was perhaps the first to refer to the rich sal ammoniac production of Pei-thing (mod. 
Urumchi or Ti-hual ) in the Thien Shan, hence the name pei-thing sha;7. and the Tan 
Fang Ching Y uan of about + 780 seems to have been the earliest text to introduce the 
expressive name chin tsei,3 the' thief of the metals', alluding of course to the propensity 
of ammonium chloride for attacking them and forming their salts. All this was a long 
time before the discussions of niishadir in the Jabirian corpus. 

It may be good, however, to follow the Chinese evidence through the +9th and 
+ loth centuries a short way. The former opens with the Shih Yao Erh Ya defining 
sal ammoniac with further names (+806);a and the latter with two texts of +918, in 
China the Pao Tsang Lun of Chhing Hsia Tzu (cf. pt. 3, p. 18o), in Japan the Honzo 
Wamyo.b Tuku Thao discusses the salt in his Tan Fang Chien Yuan of c. +938, and in 
+ 972 the Jih Hua Chu Chia Pen Tshao brings a new name, ti yen, 4 'barbarian salt' ;c 
the geographical work Thai-Phing Huan Yii Chi ( + 980 approximately) confirms the 
import from Sogdia and Kucha.d Lastly the Hsin Wu Tai Shih in + 1070 emphasises the 
contribution of sal ammoniac from Turfan and the Uighurs, e while the Pen Tshao Thu 
Ching of + 1061 adds another name, chhi shas or 'pneumatic salt', clearly derived 
from the property of volatilising completely without decrepitation. f This is of course 
far from being the end of the Chinese literature on sal ammoniac, but we have said 
enough to prove the point that it flourished long before that of the Arabs, hence the 
strong probability that this was the line of transmission. 

A rather impressive amount of knowledge about ammonium chloride accumulated 
in China during those early centuries. The endothermic effect occurring on solution 
seems to have been known very early,g and also the formation of ammonium carbonate 
by exchange with lime salts. The reduction of oxides on metal surfaces to the chlorides 
and the consequent cleaning effect was seized upon by the metal-workers, and as an 
outstanding flux ammonium chloride 'can be used', says the Ming I Pieh Lu text, 
'in soldering (kho wei han6)'. This function is particularly prominent in the many 
processes described in the Thai-Chhing Tan Ching Yao Chueh of Sun SSU-MO,h 
datable about + 640' But the fact that under suitable conditions ammonium chloride 
will attack all the base metals and silver much more strongly was also known to Thao 
Hung-Ching or his followers: 'it softens gold and silver (jou chin yin7 ) , says the Ming 
I Pieh Lu;1 'it can dissolve the five metals and the eight minerals, and it rots the guts 
of man', says the Yao Hsing Lun some fifty years later. Hence the name 'thief of the 
five metals (wu chin tsei8) ' found in the Pao Tsang Lun. But both this book and another 

a Ch. I, p. 2a. E.g. niu sOO,9 perhaps by phonetic corruption. In some, the adjective • yellow' occurs, 
probably because the salt was sometimes mixed with the mustard-yel1ow iron ammonium chlorides. 

b Ch. I, p. IIa. As usual, several different ways of writing nao are given. 
C Cit. CLPT, loco cit. d Ch. 183, p. 3b and ch. 181, p. Sb. 
e Ch. 74, pp. 8b, loa. f CLPT, loco cit., PTKM, ch. 11, (p. 58). g Cf. pp. 434ff. above. 
h Pp. 20b, na, b, 23b, 240, b, 2sa, 26b, Sivin (I) tr., pp. 194, 196-7,201,203-4,207-8,283. Huang 

nao sOO (yellow sal ammoniac) comes on p. 22b (Sivin tr., pp. 198, cf. 279); if this was not a cover-name 
for sulphur (as in SYEY) it would be the mixed iron ammonium chlorides. 

I In HHPT and CLPT, locc. citt. So also the Yao Hsing Lun, preserved by the Chia- Yu Pen TsOOo 
of + 1057. 
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+ loth-century work, Tuku Thao's Tan Fang Cking Yuan, warn how poisonous the 
metal chlorides are if taken internally; the resulting powders (hui shuangl) lead to 
grave illness, with boils and ulcers as in elixir poisoning. a By + I II6 the Pen Tshao 
Yen I tells of a kind of cupellation process for distinguishing between true and false 
gold and silver: 'these can be detected using sal ammoniac, for if thrown in when 
melted, the false metal is all dissolved and dissipated (wei wu chin hsiao sanZ)! as, of 
course, the chlorides.b Much is said in the literature about purification of the salt, 
generally solution and filtration or decantation (shui fei 3) followed by three successive 
sublimations (fei4). As for its medical uses, the diaphoretic action and the stimulation 
of the central nervous system are referred to, but the most striking effect noted was 
expectorant, the relief of coughing in bronchial and other catarrhs by the secretion of 
thinner and less tenacious mucus. The Wai Thai Pi Yao even applies this to the 
removal of fish-bones lodged in the throat. Otherwise we hear of the healing of 
scorpion stingsC and the curing of certain eye-diseases by ammoniacal vapours,d while 
one strange relation, that of Su Sung and his collaborators in the mid + I I thcentury, 
avers that some of the men of Central Asia use sal ammoniac for the pickling or 
curing of meat.e Perhaps they did. 

And so we come back to the Chinese accounts of the way in which these Turkic and 
Tartar peoples collected the salt. The oldest dates from between +981 and +98'h 
during which years a Chinese envoy, Chang Khuang-Yeh,s was in those parts. After 
his return he wrote an account of his travels entitled Hsing Chheng Chi,6 in which the 
following words occur: f 

In the Pei-thing Shan7 (mountains) north of the prince's palace (i.e. near Urumchi) sal 
ammoniac (nao shaH. 9) is produced. There are places in these hills where smoke and vapours 
sometimes issue forth even on the clearest days. In the evening light, the flames look like 
torches burning, and shed a ruddy glow even on birds and rats. Those who collect (this. salt 
round the openings) put on wooden shoes to gather it, for otherwise the soles of their feet 
would be scorched. , . 

Another account of what must have been the burning coal-seams near Urumchi is 
found in the Hsi Yii CMu Wen1o,gprobably from the Hsi Yii Wen Chien Lull of + 1777. 

Near Urumchi thirty li west of Pu-Ia-kho-thai, there's a place more than 100 li around with 
ashy dust that flies in the air. At the centre there are flames springing up. If you throw in a 
stone you get a sudden issue of black smoke which takes a long time to die down. In winter 

a See on this subject Sect. 45 below, and meanwhile Ho Ping-Yii & Needham (4). 
b On cupellation methods see pt. 2, pp. 36 fr. above. 
c Cf. Wang Chia-Yin (I), p. 54. d This is the Pen Tshoc Yen I of Khou Tsung-Shih again. 
e Could there have been a confusion here with saltpetre or even with borax? 
f This passage was very often reproduced, as for e1i:ample in Bsi Chhi TshlJ.1lg BWJ (c. + 1150), ch. 2, 

p. 34/J, in Sung Shih, ch. 490, pp. lIb, 120, and in PTKM, ch. It, (p. 58). Tr. auet. It was known to 
Ritter (I), vol. 2, p. 342, and to Schott (2). It goes on to speak about a bluish-green mud which comes 
out with the salt, and itself turns to a granular salt, but this is probably only a reference to the Co10l;l;1' of 
the surrounding earth. The local people use the sal ammoniac for working leather. 

g P. 140 (p. 22.7), in Chou Chhi Se Chih coil., tr. auct. This passage was known to van Humboldt (4), 
vol. I, pp. J 00 fr. 
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when the snow can lie ten feet deep in the neighbourhood, only this place has no snow. They 
call it Huo-yenl (Blazefield).& Even the birds don't dare to flyover it. 

In a separate place, the same geographer, the 71-year old Mr Chhun-Yuan,z spoke of 
the sal ammoniac industry in the hills north of Kucha:b 

Nao sha3 is produced in the mountains of that name which lie to the north of Kucha city. 
In spring, summer and autumn, the many caves there are full of fire. From a distance at 
night they look like thousands of lamps, so bright that it is hard to go near them. In winter 
here the cold is extreme, sometimes with heavy snow, and at this season the fires die down. 
Then the local people go there to collect the sal ammoniac, entering the caves naked (because 
of the heat). The nao sha accumulates inside the caves like stalactite drippings. 

The fullest description occurs very late, from the last decade of the + 18th century. In 
the Chu Yeh Thing Tsa Chi4 (Miscellaneous Records of the Bamboo-Leaf Pavilion), 
Yao Yuan-Chihs wrote as follows:c 

According to Hsii Hsing-Po, 6 the mountains where sal ammoniac is produced near Kucha 
have no special name now but were called in Thang times the 'Great Magpie Mountains'. 
They have extremely hot places which look from afar at night like so many lanterns. No one 
dares go near them in spring or summer. Even in very cold weather, the people take off their 
ordinary clothes, and wear leather bags with holes through which they can see. They enter 
the caves to dig up (the sal ammoniac), but come out after one or two hours and could not 
possibly stay longer than three; even then the leather bag is scorching hot. The nao sha 
sparkles on the ground with a reddish glow; they collect it and bring it out mixed with lumps 
of rock (on which it was deposited), and for every dozen pounds of rock spoil they do not 
get more than one or two tenths of an ounce of the salt. The product has to be kept in earthen
ware jars holding more than a picul, with their mouths tightly sealed, yet not full, and kept 
cool, otherwise it will all disappear. It will also disappear if subjected to wind, wetness or 
damp, leaving only an unchanging white residue of granular appearance. Though this is the 
least valuable part, it is probably the only kind which finds its way to the central provinces of 
China.d I suspect that these fire-mountains of Kucha are only one area of a whole ancient 
region of like activity. 

Similar descriptions are to be found in Arabic authors, also from the + loth century 
onwards.e 

Much-perhaps too much-has now been said of the diffusion of the wonderful 
new volatile salt in East and West, but the fascinating problem of the name is still 
unanswered: what has nao sha got to do with niishadir and niishadur? Stapleton, 
rushing in where angels feared to tread, affirmed that the oldest term was the Chinese 

a Cf. TSFYCY, ch. 6s, p. SIQ, b. 
b Hsi Yu Wen Chien Lu, in Hsi YU Chiu Wen, p. zob (p. 240), in Chou Chhi So Chih coli., tr. auct., 

corr. Vol. 3, p. 65S. The passage was known to many earlier Western writers, notably von Richthofen, 
(2), vo!. I, p. 560; Ritter (I), vo!. 2, pp. 333-7; von Humboldt (4), vo!. I, pp. Iooff.; Timkovsky (I), 
vo!. I, pp. 389ff. 

C Cit. Chang Hung-Chao (1), p. 222, tr. auct., corr. Vo!. 3, p. 655. 
d This was much too pessimistic, for when Hanbury (6) analysed several samples sent from Peking 

in 1865 by WilIiam Lockhart, he found that two out of three were rather pure. 
e See Ruska (39); Ouseley (I), p. 233; de Meynard & de Courteille (I), vo!. I, p. 347. 
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and that it had given rise to a Persian form with the ending dar;;, drug or medi~ine.a 
Laufer, a dozen years later, dismissed this suggestion as that of a chemist, not a 
philologist, and felt compelled to seek the original name in Sogdia (one of the homes 
of the product), since he regarded the Chinese characters as phonetic transcriptions 
of some foreign word and not an indigenous coinage.b He therefore suggested Sogdian 
forms such as '*'navsa or *nafia. Other scholars since then have proposed various 
alternatives, such as Schafer's Iranian *njau-~a,c but all of them remain. purely con
jectural. However, there is a real word in Sogdian, nwl' ' Ir (= *nauiatur). which 
occurs, in the only instance so far found, as the name of one of the constituents in a 
magical-pharmaceutical recipe dating from about + 600. Since it is described as 
broken or pounded, it is presumably our salt.d In Iranian the word is interpreted as 
derived from anOsh, immortal, and iitur, fire; but this could be a 'popular' explanation 
of an essentially foreign term. e 

Although Laufer did not say it in so many words, he for his part was clearly 
suspicious·'of the autochthonous origin of nao sha as a name because there were so 
many ways of writing it. And indeed it is true that the orthography of the phrase shows 
a singularly wide range of alternatives. One must admit however that there are other 
instances of a similar phenomenon, such as the famous hundred ways of writing the 
character shou, I longevity, for which it would be quixotic to claim an implication of 
foreignness. f Establishing the facts here is distinctly difficult because successive 
reprintings may have followed the fashion of their time rather than the script of the 
original text, and quotations in later books cannot be taken as firm evidence for the 
original way of writing; yet we can also rely to some extent on the deeply-rooted 
conservatism of the Chinese literati. Inscriptions would of course be the best evi(ience, 
but as they do not often talk about drugs and chemicals such research would be very 
difficult, perhaps impossible, and in any case has not yet been done. Therefore what 
we shall say here is subject to all necessary reserves. One further point at the outset
there is no semantic distinction between the two forms of sha,2. 3 'sand' or granular 
crystalline chemical; they were used in nao sha indiscriminately, 

With one important exception to which we shall return in a moment, there were in 
pre-Thang times four different ways of writing the character for sal ammoniac, ntlo.g 

• (I), pp. 40-1. Arabic etymologists, said Stapleton, had suggested niUh darfJ., 'life-giving medicine' 
(not a bad name for smelling-salts), but he preferred to see MO SM as the origin of th~ n-sh part oJ the 
word. Earlier de Mely (6), p. 339, (I), p. H, had had the same thol,lght, but could present no theory 
about the last syllable. 

b (I), pp. 503 ff. c (13), p. 218. 
d Paris Sogd. text 3.173, tr. Benveniste (2). We owe our knowledge of this to the kindnf,\Ss of Sir 

Harold Bailey, who advised us on the probable date. The recipe also includes camphor, sandal-wood, 
costus and musk, so it was probably fumigatory in nature. 

e Bailey, priv. comm. Ruska (13), p. 7, thought of nosh at/ar, 'drinking fire', as just a possibility, but 
the same impression would apply. 

f Doubtless this abundance derived from the caprices of decorative artists, yet there. are very many 
characters which can quite correctly be written in two or three or even up to a do~ndiffe~tways. 
One of the real difficulties for beginners in classical Chinese is to know when one or two strokes' make 
all the difference', and when they do not. 

g Nao" 5,6". The first of these is regarded as the primary form. The second is $UPJW$ed to derive 
from Rad. no. 122, wang,8 net. The phonetic in the third is kang,9 a ridge, and would be expected to 
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During the Thang period (+7th to + loth centuries) nine more were added, some 

purely phonetic with no visually relevant component in the character at all.a In Wu Tai 

and Sung times we find seven more;b and finally by the + 15th century one last one, 

generally admitted to be 'incorrect', brought up the rear.C No wonder that Laufer, 

sensing this multitude of forms, believed that the original name must have been a 

foreign one, and that the Chinese could never make up their minds how to write it. 

But all those who have worried over this problem hitherto have reckoned without 

the form lu sha 1 which we met with in the oldest reference of all, the Tshan Thung 
Chhi,d and this can no longer be overlooked. It may well be correct there, and no 

corruption. Yet the considered opinion of Chang Hung-Chaoe was that all the forms 

. of nao derived from nao.7. Here the right-hand phonetic 

component was an old word pronounced hsin, and defined ~ ~ 6 
in the Shuo Wen (+ 121)f as the fontanelles of the skull I2SJ ~ ~ 
where the cranial bones meet.g The ancient form of the 
character given by Hsii Shen here is shown in (a) in the in- I a) I b) le) 

set cut. Chang suggested that this character was borrowed 

as a substitute for nao,M the brain, to give the sound in nao.5 He did not say why this 

substitution took place, but one could imagine without difficulty that the more com

plex phonetic was already occupied, in use for agate, ma nao.6.7 Nor did he say why 

some connection with the brain was wanted, but here Li Shih-Chen comes to the 

lead to the pronunciation kang or khang, but in all these cases where guidance is given by commentaries 
they indicate the sound nao. So also for the last, though derived presumably from kas or kos, to beg. 

a Nao.o. 10. 11. 12. 13. 14. 15. 16. 17 The first four of these were close to the primary form. The fifth, which 
was favoured in Japan, has special significance for the argument we are developing. The expected pro
nunciation of the sixth and seventh would be neng or nung, but nao is always indicated; as we noted on 
p. 440 above, one of our medieval authorities, Chhen Tshang-Chhi in + 725, regarded this as an attempt to 
transliterate some name of huls (Persian, Turkic, Sogdian) linguistic origin. Niu, the eighth, anciently 
meant a small gong, and niu, the ninth, perverse or evil; though here pronounced nao they had no 
visible connection with minerals or even water. 

b Nao,Io. 20. 21. 22. 23. 24. 25 The first three of these were fairly close to the primary form, and the fourth 
not very far away from it, though obviously borrowed from the old word for a vent, flue or impluvium. 
Chhuang>6 (cf. Vol. 4, pt. 3, p. 121). The fifth and sixth come again from the wang27 radical (122), while 
the seventh brought in yet another theme, that of chiung,'S waste border land (Rad. no. 13), generating 
kung,'o the bright light on it. 

c Nao. 30 This was explicitly rejected in a note at the end of the entry for sal ammoniac in the later 
editions of PTKM, ch. 1 I, (p. 61). 

d And as mentioned in Vol. 3, p. 654, we have checked this in the Tao Tsang text as well as several 
other editions. e t1), pp. 221 ff.; and the Morohashi diet. too, viii, 359. 

f P. 216.2. 

Il This character has never died out, though its pronunciation has changed slightly, and one finds it 
in the current colloquial expressions for fontanelles, hsing men,31 and skull-cap, hsing mao. l2 In the course 
of time it came to be written in a more complicated way as hsing33 or hsing, 34 and this assimilated naturally 
to the tshung35 phonetic (meaning' hurried ') as hsing.36 In this form we find it in the title of an interesting 
anatomical-medical tractate on the fontanelles dating from the end of the Thang or the beginning of 
the Sung, the Lu Hsing Ching.3• 
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rescue, saying that if much sal ammoniac is taken the brain is disturbed or irritated, 

hence the name. a This might be dismissed as a late' fanciful etymology', but again it 

might not, for the effect of this and other simple salts upon the blood alkalinity and 

hence upon mental processes, is no fable.b Furthermore, what Chang Hung-Chao 

did not notice was that the Shuo Wen goes on to say that the old way of writing hsin I 
was hsin,z i.e. something extremely similar to /u.3 

Chang was inclined to write off all instances of the use of this last word as corrup

tions of na04 but he had overlooked the appearance of it in the Tshan Tkung Ch/ti. 
Although lexicographers in general tended to define it as just sand or gravel as such 

(without specifying what kind of sand),C it keeps on cropping up in situations where 

it can only mean sal ammoniac. These texts differ widely in date; one might mention 

as examples the Thai-Phing Huan Yii Chi of c. +980 (cf. p. #1 above) and the Chu 
Yeh Thing Tsa Chi at the end of the + 18th century.d If we look into the origins of [us 
itself, the Shuo Wen tells us that it meant 'salty soils in the West',e an interesting 

definition in the present context; adding the seal form shown in (b) in the inset 

cut. The form of the character in Chou inscriptions is simply as we see in (t) of 

the inset cut,! an interesting graph because it does not have the • signal' at the top 

which characterises the iuS (salt) radical (no. I98) and connects it with the pu6 (divina

tion) radical (no. 25). Then in the + 16th century Wei Hsiao gave, as another ancient 

alternative, the form iU,7 with the dots but without the • signal'.g And finally Tseng 

Hsi-Shu also saysh that in the Shih Chou8 scripti the character was simplified in yet 

a PTKM, ch. II, (p. 58): Nao sha hsing tu,ju chih shihjen nao luan, ku yueh nao sha.9 The second of 
these three llao is obviously intended to be read nao'O ( = nao"), disturbed, or more likely nao, U the brain, 
itself. 

b The late J. B. S. Haldane, my predecessor as Sir Wm. Dunn Reader in Biochemistry at Cambridge, 
made many experiments of this kind on himself in his classical studies of induced acidosis between 
1920 and 1930. I remember once meeting him in a befuddled state on the staircase of the IJl$titute, llnd 
on offering to help was told: 'I shall be all right in an hour or two; at present I'm about 80 % sodium 
haldanate.· Haldane began by breathing high CO2 concentrations llnd ingesting sodium bicarbonate; see 
Davies, Haldane & Kennaway (I). Apart from many results of physiological interest, he devoted a 
special paper (3) to the mild but peculiar hallucinations resulting. He then went on to take as much as 
55 gros. of ammonium chloride at one time, obtaining a marked and prolonged acidosis also associated 
with neuropsychological abnormalities; see Haldane (2); Baird, Douglas, Haldane & P.destley (I); 
Haldane, Wigglesworth & Woodrow (I, 2); Haldane, Linder, Hilton & Fraser (I). The condition was 
regularly termed an 'intoxication', accompanied by 'air hunger' and physical exhaustion. Ammonium 
chloride is still used, though not on Haldane's heroic scale, for the purpose of producing experimental 
acidosis, as for example when it is desired to establish a Iow urinary pH in studying the excretion of a 
basic drug; or clinically to sterilise the urinary tract after a urethral infection. We are grateful to another 
former collaborator of J. B. S. Haldane's, Dt Martin Case, for some of this information. 

C E.g. the + nth-century Chi Yun, ch. 5, p. rSb. Cf. Morohashi diet., viii, 397. 
d Both Giles (2) in his dictionary and Read & Pak (r) in their glossary admit it as in wide nineteenth-

century use. 
e P. 247. 1, hsilang hsien ti yeh. 13 The word ultimately came to mean rock-salt. 
f Cr. K 71 b, and Ts~ng Hsi-Shu (1), Hai chi, hsia, p. 17a. 
g In the Liu Shu Ching Yun l4 (Collected Essentials of the Six Scripts) by Wei Hsiao lS (+ 1483 to 

+ 1543). See Ts~ng Hsi-Shu, lac. cit. 
h (1), lac. cit. 
I Also of the Chou, supposedly early in the Chhun Chhiu period. On Shih Chou and his Phien, see 

Vol. 6, Sect. 38. 
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33. COMPARATIVE MACROBIOTICS 447 
another way, with all the dots left out, i.e. lu,1 approximating again to hsin.2 Thus in 
the end there was very little differentiation between the lu derivatives and the hsin 
(and nao) derivatives. There is no reason to talk of corruption; people borrowed 
because they had a need to do so. 

What does all this add up to? Simply the suggestion that ammonium chloride was 
after all first known and studied in China before the end of the Han. One remembers 
the evidence that the north-western provinces produced it; it did not have to be 
imported from abroad. If so, and if Ko Hung about + 300 also spoke of luJ rather than 
nao,4 perhaps that was the original technical term. It would not have been defined with 
modern precision. But this very special medicinal salty 'sand', which could affect 
men's minds like strong drink, needed to be distinguished from sand in general, so at 
least by the time of Thao Hung-Ching (c. + 500) a graph very similar to it but 
without the dots was borrowed from a word meaning the brain-cover. This brought 
with it the sound of the character for brain as such (nao), which itself embodied 
graphically the essential square component with its diagonal cross. a One could say 
that this was punning, but that would be neither bar nor criticism, for puns have 
often played a part in Chinese ideographic development. Later on, as the knowledge 
of the salt spread westwards, it would have been very natural for the Sogdians to 
speak of nausiitur by the + 7th century, though whether their penultimate consonant 
could have derived from tuS or thu,6.7 or some other Chinese word, we could not 
presume to say.b Thus an attentive study of the nomenclature and its history, so far 
as we can make it on the evidence we have, justifies Stapleton rather than Laufer and 
points to China as the true native land of sal ammoniac. 

From Sogdian to Arabic and to nilshiidur was no great step, and little need be said 
about it, c but we can hardly escape without a final word on the transference of the 
name and the knowledge to the European West. Into the languages of that region 
nilshiidur entered but did not permanently stay, being soon replaced by sal ammoniac, 
a reincarnation of the ancient 'ammoniac salt' with a totally different meaning. 
Ruska saw this development as having taken place in two stages.d First, when Bar 
Bahlul was writing his Syriac encyclopaedia about + 980, his Nestorian medical 
colleagues were so convinced of the greatness of Galen and Dioscorides that they 
imagined that all the drugs of Persia must have been known to the Greeks, so they 
looked for equivalents and equations and naturally found them. That was why Bar 
Bahlul wrote: 'Armiiniq6n, i.e. the salt anUshiid& or nilshiidir', as well as two other 
similar entries. After that the way was open for the Latin translators of the + 12th 
century to replace words like almizadire or alnuzadir, which at first they tended to use, 
by sal ammoniacum. f Ruska thought that it was probably the Jewish physicians, as 

a A certain abbreviation or simplification took place at the same time. 
b Poison (active principle), earth, and' to smear on' or 'bathe in' respectively. 
eLate Skr. nOf!osara or nOf!asadara show the spread into Indian culture. 
d (13), pp. ISff. 
e This occurs in the De Compositione Alchemiae (+ 12th century); cf. p. 403. 
f See e.g. the Liber Sacerdotum, a translation from the Arabic done in the late + 12th or early + i3th 

century, Berthelot (10), pp. Slff., 179ff., tr. IS7ff., 209ff.; 'Almi~adir, id est sal ammoniacum', p. 217. 
I~ a~ 3M 4~ sm 6± 7~ 
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much at home in Spain as in Syria, who affirmed and authorised this change of 
terminology. The Byzantine Greeks adapted another word, tzapariccm (T,(l;1TapLI<6v),a 
but it had no future because the further development of alchemy lay in Latin rather 
than Greek; and even in Russian, nashatyr, taken directly from Arabic sources, 
remained permanently in possession. Thus by the time of the Geberian Latin writingsb 

the term sal ammoniac had become fully accepted in its modern meaning; and with 
a mention of the shortened form, salmiak, current in German from c. + 1600 onwards, 
we can conclude the whole story.c What it all seems to show is that the knowledge of 
this volatile salt with striking chemical properties, capable of liberating a rather 
alkaline gas (ammonia) and a strong acid (hydrochloric),d started in China about the 
beginning of the + 1st millennium, then spread across the length and breadth of the 
Old World, reaching Western Asia by the +9th century and the Latin West by the 
+ 12th. If we have expatiated upon it rather fully that is because its peregrinations 
constitute a model for those of the elixir idea itself. 

If time, space and patience permitted, much more could be said about the material 
influences of China on the alchemy and natural history of the Arabs, but we must 
confine ourselves to a few particularly interesting examples. An early source of value 
is the Kitab al-A~jar or Lapidary, fal~ely ascribed to Aristotle, and done into Arabic 
from the Syriac some time during the first few decades of the + 9th century by Luka 

Cf. von Lippmann (I), p. 484. The same form occurs in the translation from the Jlibirian Corpus, LWfT 
Septuaginta, cf. Berthelot (10), p. 327. But a whole chapter is devoted to sal armoniacus in De Anima 
in Arte Alchemiae (cf. p. 403 above). 

• This was derived from one of the Arabic cover-names (Ruska (13), p. 6). For examples, see Corp. 
Alchem. Gr. VI, xvi, 11, a fragment of Cosmas, + 11th century; also V, i, 5. anothet late text; also the 
+ 13th-century Mount Athos icon-painters' treatise; Partington (IS). In other similar texts, however, 
halas ammlJniacon ~aAas &'1'J.f.wv,aKov) seems to have its new meaning of sal ammoniac, not its old one 
(Corp. V, xxi, 1). Von Lippmann (I) was self-contradictory here; at one moment he said that 'the 
Byzantine Greeks were hardly acquainted with sal ammoniac before the + 13th century' (p. l(7), but .at 
another he opined that 'the Arabs got to know of sal ammoniac from the late Ale:l:andrian chemists' 
(pp. 392, 39S). The former dating was too late, the latter statement (perhaps due to a mistake of al-JIiJ:tir.) 
was the fallacy of Bar Bahlul, the idea that the Greeks knew everything. 

b De Invent. Veritaris and De Investigat. Perjectionis, cf. p. 391 above. 
C On the developments following, reference may again be made to Multhauf (5), pp. 3338'., (8). In 

tribute to friends who have passed away I should like to mention here a long and instructive corre$
pondence on the sal ammoniac problem which took place between Or H. E. Stapleton, Or Dorothea 
Singer, Prof. H. H. Dubs, Prof. Gustav Haloun and myself in 1950-1. 

d Sal ammoniac deserves truly to be regarded as one of those • seminal' substances or 'limiting 
factors' on which the most fundamental chemical advances depended, alongside saltpetre (potsllSium 
nitrate) and copperas (green vitriol, ferrous sulphate), which we discussed in this: fight at ap earlier 
place (pp. 1958'.). For the + 12th-century De Aluminibus et Salibus (ehs. XI, 81), deriving from al-lUzl 
(cf. Ruska, 21), used sal ammoniac to prepare corrosive sublimate from mercury (cf, pt. 3, pp. 1:238'. 
above) .• This preparation', wrote Multhauf (5), pp. r62-3, • marks the beginning of the most significant 
period in the history of the science of matter between ancient times and the orgllnisation of chemistry in 
the + 18th century.' For thus began 'the systematic pursuit of synthetic chemistry', the chloride of 
mercury being a reactive substance capable of chlorinating other substances, as the writer of the De 
Aluminibus knew. And in the following (+ 13th) century, when the Geberian pr'llctitioners added sal 
ammoniac to the mixture of saltpetre, alum and copperas which gave them on distillation nitric acid, 
they got the strongest acid of all, aqua regia (Sherwood Taylor (4), pp. 90-1). This maki~ of /:Iittlc and 
hydrochloric acids could thus be seeIt as a development from the earlier chlorination of mercury-and 
all depended on Thao Hung-Ching's nao sha and hsiao shih. 
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bar Serapion.a This was afterwards the basis for an enlargement made by Zakariya' 
ibn Mal)miid al-Qazwini and incorporated in his 'Cosmography' about + I275.b The 
original writer seems to have been some Syrian who knew both the Greek and the 
Eastern traditional lore about gems and minerals but depended much more on 
the latter than on Theophrastus; he used many Persian words, and the places of origin 
of his stones were very often Persia, Khorasan, India or China. For example, a kind 
of sand called sunbiidhaj, which could be used for polishing, and if ground very fine 
as tooth-powder, came from the islands in the Chinese seas.C Similarly China was 
known as one of the principal sources of onyx (jaz'),d a precious stone equated by 
Laufer with caerulean jade (pi yiil).e But the most amusing item-almost too amusing 
-was the Chinese stone al-biihit, which drove people mad when they saw it, and made 
them laugh themselves to death.f In some versions this was connected with the 
Alexander-Romance,g because it was said that the world-conqueror built a city wall 
of it without any city inside, so that all those who approached, being attracted as if by 
a magnet for men, climbed up, fell in laughing and were never seen again.h There 
must have been a lot of interest in the laughing-mad stone, for very soon after Pseudo
Aristotle a whole tractate in the Jabirian Corpus, the Kitiib al-Biihit (Book of the 
Surprising) was consecrated to it. I A century later it was prominent again in the 
Kitiib al-Sumiim (Book of Poisons) attributed to Ibn al-Wal)shiya,j and we find it too 
in the Latin Picatrix (cf. pp. 313,427-8 above),k the Arabic source of which would 
have been finished by + 1056. It may well be that something very solid lay behind 
these mythological ghosts and shadows, for there was indeed in China a hallucinogenic 
mushroom which leads to uncontrollable laughter and may well kill in excessive doses. l 

But one could hardly say the same for another queer stone that came from China, 
khuiyat iblis, 'devil's testicles', good though they were said to be for defending 
travellers against all danger of brigands. m 

The shape of these things might suggest that they were of fossil origin. Sometimes 

a I.e. Lilqil ibn Sarilfyiln, cf. Mieli (I), 2nd ed., pp. 69, 71. The best study and translation of this 
work is by Ruska (19), who thought (p. 46) that it might have been drafted by I;Iunain ibn Isi}.ilq 
(d. +877) himself. 

b This was studied and translated by Ruska (24). 
c Ruska (19), p. ISO, (24), p. 26. d Ruska (19), p. 145, (24), p. 12. 
e (I), p. 554, (13), p. 52. 
f Ruska (19), pp. 8ff., (24); Kraus (3), p. 74. 

g Cf. Vol. 4, pt. 3, pp. 56-7, 674, cf. pt. 2, p. 572. 
h This is most fully developed by al-QazwinI, who has two entries for the stone. He also has a lot to 

say about magnets (liiqit) for almost everything-gold, silver, lead, hair, wool, nails, bones, cotton, 
whetstone and brass; Ruska (19), pp. 16, 155ff. This may possibly have been a Chinese idea (see Vol. 4, 
pt. I, p. 235), but so far we have not encountered any text which would support that. 

i Kr 118, see Kraus (2), p. 39, (3), pp. 74-5. The biihit stone is also discussed in the Kitiib al-Khawiiu 
al-KablT (Greater Book of Properties), Kr 1900. 

j Levey (6), pp. I I, 27, cf. (8). There is always uncertainty about the authenticity of this writer; 
according to Kraus (2), p. lix, the book should be placed about +980 rather than +930, and attributed 
to Ibn Ai}.mad al-Zayyilt. 

k Ritter & Plessner (I), vol. 2, p. 405. 
I Cf. pt. 2, p. I21 above, and more fully in Sect. 45 below. Chiin Phu, p. 3a. 

m See Ruska (24), p. 21; Laufer (I), p. 554. 

NSC 
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other accounts in these books put us in mind of Chinese originals, though the cOuntry 
the stones come from is not necessarily named. For example:a 

Miriid. A wonderful stone. Aristotle says: 'It is found in the lands of the south. If it is 
taken from the earth when the sun is in the south its nature is hot and dry, but if the sun is 
in the north then its nature is cold and wet. It is red in colour in the former case, butgreen 
in the latter.' In Greek it is called sarutiitis, which is to say 'fiying stone' ; and that is btcause 
this stone is formed in the air from fine dust or mist that rises from the earth, stirred up by the 
wind, so that it is driven here and there, going round in circles. In the air its coJpur is 
greenish-black, like the colour of indigo used by the dyers. If the wind blows hardttr, the 
movements of these stones become wilder, but when the sun goes down it stops so that,many 
of them fall to the ground and can be picked up; thus they rise into the air and faU ~n. 
If anyone takes one of these stones about with him, the shai/iin (satans, fallen angels) follow 
him and teach him everything that he wishes to know, if he allows himself to be taught 
by them. 

This reminds one of nothing so much as the Chinese 'stone-swallows' story, i.e. the 
fossil brachiopods which we met with in an earlier volume,b their flight in the air 
disproved by the sceptical scholar Tu Wan in + 1133. Elixir stones turning copper or 
mercury to silver, and silver to gold, are not unexpected in these books,c but it is 
curious to find that shiidanaj (haematite) comes in two sorts, male and female <Yang 
and Yin), presumably the red and the brown.d 

Chinese kaolin was also known to the Arabs, imported and used by th~m, n()t for 
the making of porcelain, which nobody outside China could accomplish untjl the 
+ 18th century, but for medicinal purposes, since it acts as a valuable antacid and 
adsorbent in the gastro-intestinal tract, besides coating the stomach wall and preventing 
ulceration.e Hence it is interesting that the Fihrist lists a book, presumably ~f the 
+ 9th or the early + loth century, entitled Kitiib al-Suyii.b wa' i-M a'jiinat wa' I-G~ 
al-$ini (Book on Ores, Electuaries and Chinese Clay).f Its author was Ja'fllif ibn 
al-I:Iusain, a worthy nothing to do with the Sixth Imam.g Other cases there are where 
we listen to Arabic alchemists talking about Chinese substances no longer identi~able. 
For example, rChinese salt', which they say was extremely hard to get, remains for us 
incognito. h And Bar Bahlul was in a morass of confusion about 'Claudianos-the 
Chelidonium of China';1 he was not sure whether it was the old multiple alloy of the 
Alexandriansj or a salt of arsenic or copper, or even a plant root or an animal product. 
All we can tell is that substances of Chinese origin were being used in alchemy in his 
time in Syria. 

a Ruska (19), p. 88, (24), p. 36, eng. auct. This is in al-QazwinI but not in Pseudo-Aristotle, as we 
now have it. 

k> Vol. 3, pp. 614-15. The present entry concludes with an interesting echo of Enoch and the fallen 
angels, especially the Slavonic version, on which cf. p. 343 above. 

c Ruska (19), p. IS7, (24), pp. 17,21, 30,33-4, etc. 
d Ruska (24), pp. 26-7. On sex in minerals see also p. 363 above. 
e See e.g. Clark (I), pp. 340,343, 573. 
f The Persians called it khak-i-chf1lf (Laufer (I), p. S56). Cf. Dodge (1), vol. 2, pp. 743-4. 
g See Ruska tS), pp. 8-<). Wiedemann (31), p. 6, gave a wrong translation of the title. 
h Berthelot & Duval (1), p. 146; Stapleton, A:zo & Husain (I), p. 37s-references in al.Rtzt·s Wl'itings 

or of his time. 
I Berthelot & Duval (I), p. 138. j Cf. pt. 2, pp. 20, 195 above. 
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Thus far we have been speaking of natural products but there is something to say 
about artificial ones also, many of which were very relevant to the activities of the 
Arabic alchemists. First of all, the Jabirian corpus has references to the casting of 
iron, a technique which, as is well known, no one in the world could carry out before 
the end of the + 14th century-except the Chinese. a One of the Seventy Books, the 
Kitiib aI-Naqd (Book of Testing, or of Coinage)b has a good deal on the casting of 
iron, information which must have reached this group of writers from further East.c 

The time would be the second half of the + 9th century. But what it says is very 
strange and garbled, for it envisages the melting of the iron in a crucible suspended 
within a cosmic model like an armillary sphere, and kept in perpetual motion above 
the furnace by some kind of machinery.d This is closely connected with the Arabic 
ideas on artificial spontaneous generation, mentioned already (p. 396) and to be looked 
at again (p. 485). The Kitiib al-Naqd also speaks of the transmutation of iron into 
silver and gold, which recalls the Chinese episode of Wang Chieh and his predecessors 
(cf. pt. 3, pp. 186 if.). 

Then there was glass, and porcelain, both important for chemical apparatus. 
Wiedemann (26) showed that glass from China (zujiij aI-$in) was appreciated in or 
soon after Jabirian times, e though the imitation of gems in Alexandrian fashion 
remained a living tradition among the Arabs. f As for porcelain, it was just called 
, china' (#ni) as it is with us.g One might well ask when such vessels first became 
known in Arabic lands, and the answer seems to be that it was just about the same time 
as paper, i.e. in the course of the Central Asian conquests of the mid + 8th century. 
The question was asked almost a century ago by Hirth (25), and Laufer (10) touched 
upon it, but the best studies are those of Kahle (7, 8).h The oldest Arabic reference 
so far found comes from the same year as the Batde of Talas River, + 75 I, for when at 
that time Abij Da'ijd Khalid ibn Ibrahim took a city near Samarqand he got great 
store of Chinese porcelain, some painted and (more surprisingly) gilded.l Subsequent 
mentions are numerous, as by Ibn Khurdadhbih in + 846, and he is well justified by 
the abundant finds of Chinese porcelain contemporary with him at Samarra and 
elsewhere. 

But sometimes the china got broken, and cement was necessary for mending it. 
That however is not at all the only thing which gives great interest to a whole set of 

a See Needham (31,32). b Kr 156. Cf. Kraus (2), p. 53, (3), pp. 57-8. 
C Parallel passages are to be found in two other books of the Corpus, the Kitiib al-Riiwflq (Book of the 

Filter), also among the Seventy (Kr 140), and the Kitiib al-KhawiiU al-Kabfr, ch. 9 (Kr 1900). Eng. tr. 
of the passage in the former by Nasr (I), p. 260. 

d The great authority on all these methods is one Anus (Ariylis), a name which neither Kraus (3), 
pp. 54-5, nor anyone else has ever succeeded in explaining. 

e On the history of glass in Chinese culture see Vo!. 4, pt. I, pp. 99ff. 
f He tells of a special work on this subject by Ibn Mul)ammad al-BistllmI, a man apparently of the 

+ 12th century, but not otherwise known. 
g See the glossary of Siggel (2), p. 83. According to Laufer (I), p. 556, (10), p. 126, the Persian term 

for porcelain was jaghj or-j-chrnf, derived from Sogdian and a literal translation of' Son of Heaven', the 
Chinese emperor's name. Thence it got into all Slavonic languages. Cf. Vo!. I, p. 169. 

h See also Krenkow (2). 
I The story is in Abil la'far al-TabarI (de Goeje ed., ser. III, vo!. I, p. 79). The conqueror also got 

many valuable Chinese saddles, an interesting point in view of what immediately follows. 



452 33. ALCHEMY AND CHEMISTRY 

Chinese formulae or recipes for dyes, inks, varnishes and other chemical preparations 
occupying several chapters of the Kitab al-Khawau al-Kabir.a Some of the more 
interesting of these may be listed as follows. 

I. A waterproof and dust-repelling cream or varnish for clothes, weapons, etc. 
2. A Chinese lacquer, varnish or cream (duhn ~ini) for protecting leather harness 

straps, belts, scabbards, bow-cases, etc.b 

3. An absolutely fire-proof cement for glass and porcelain (ghatjiir #ni). 
4. How to make Chinese saddles (suruj).c 
5. Recipes for Chinese and Indian ink. 
6. A waterproof cream for impregnating silk, useful for the garments of divers.d 

7. Other impregnating preparations for clothes, swords, wood, silk, etc. 
8. Imitation of a Tibetan wood. 
9. A Chinese cream for polishing mirrors. 

10. Methods for making riding-whips (miqra'a). 
I!. Methods for transforming wrought iron (narmiihan) into steel (fUJadh).e 
Thus by the latter half of the + 9th century there were not only natural products from 
China in use by the Arabs, but also those of art, and even the transcription and 
adoption of some of the methods of these arts themselves. This is a significant item of 
evidence in one's estimate of the westward passage of chemical ideas. 

In the preceding paragraphs we have occasionally mentioned plants and vegetable 
materials, and in concluding we ought to remind ourselves how much from the Chinese 
materia medica passed over to the Arabs'! Of the activities of the drug merchants of 
both cultures something was earlier said (p. 419), and the implication of the great 
trade in silks and tea was naturally part of the background. But there were many 
objects of much higher medical importance-cinnamon (dar ~ini the China tree, or 
dar #ni al-$in, real China tree from China),g zedoary root (jatIware khitiii);h. ginger 
(zanjabil ~ini),i bitter coptis root (miimiriin !ini),j sweet-flag (wajj or ighir),k and 

• Chs. 28 to 31 of Kr 1900. A detailed discussion of four of them was given by Ruska (7), with 
translation and chemical commentary. Cf. also Kraus (3), pp. 78-9. 

b Recommended by the writer on the ground of personal experiments. 
c It seems that a considerable export trade from China to the Arab countries developed in these 

articles; cf. B. Lewis (1), ch. 5. 
d The writer claims to have got this from al-FaQI ibn Yal)ya al-Barmakr (+765 to +8(3), who said 

it was from an old unidentifiable MS. If the statement is acceptable it would place the coming of the 
recipe about the time of the Arab conquest of Central Asia. 

e It would be interesting to know whether this was some form of the characteristic co-fusion process 
(see Needham, 31, 32). 

f The point is made by Nasr (I), pp. Il6ff., and was long ago expounded by Laufer (I), pp. 535ff. 
See also Levey & al-Khaledy (I). 

g Cinnamomum Cassia, chiin kuei' (R494). Cf. Meyerhof & Sohby (I), pp. 468ff., translating the 
abridgment of al-Ghllfiql's • Book of Simple Drugs' (late + 12th century) by Bar Hebraeus (late + 13th). 
See also Levey (6), passim. 

h From Kaempferia pandurata (formerly called Curcuma zedoaria), phbtg 0 5hu2 (R648). 
i Zingiber officinale, sheng Chia7I/I3 (R6so). Cf. Levey (6), p. 87. 
j Coptis Teeta, huang lien+ (R534). 
k Acarus Calamus, chhang phus (CCI9x8), listed in the +9th-century Aqrdbiitihfn discussed by 

Levey (10). Of the items in this pharmacopoeia 31 % were of Persian or Indian origin. 
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officinal rhubarb (riwand #ni).a This is only to list a few, and to say nothing of 
fruits such as the peach b and the apricot, c which came westwards so early that they 
lost all national suffixes or epithets.d 

There is one final point which ought to be made. Though no one has so far looked 
into the matter, it would be well worth examining how far the Arabic alchemists 
inherited some of the terms for chemical states and operations which their earlier 
Chinese confreres had used. Having noted one or two possible examples of this 
during our studies we mention them here with all due reservations. For instance, the 
conception of 'resistant to fire' (qayyilm al-niir), brought about when a fugacious or 
volatile substance is changed into another which no longer has this property, seems 
to mirror the Chinese idea of 'subduing' (JuI) or conquering (sheng1.). Mentions of this 
sort of fixation are quite easy to find. e One wonders whether it derives entirely from 
the Alexandrians. Or again, the Arabic mudbir, 'regeneration', turning or returning, 
seems reminiscent of the Chinese huan,3 so often used in the description of cyclical 
processes for the making of elixirs.! But this question must be left for further research. 
It is time that we turned to the ideological rather than the material influences of 
Chinese upon Arabic alchemy. 

(iv) Theoretical influences 

In Ben Jonson's 'The Alchemist' (+ 1610) we hear Subtle engage in an instructive 
harangue on what is meant by 'remote matter'. 'It is', he says,g 

of the one part 
A humid Exhalation, which we call 
Materia liquida, or the unctuous Water; 

a Rheum officinale, ta huanr (R582). Cf. Vol. I, p. 183; and Levey (6), p. 58. 
b Prunus persica, thaoS (R#8). c Prunus armeniaca, hsinlt (R#4). 
d Nor is it to say anything of the rich veins of Arabic toxicology,which drew upon all the lore of the 

known world from Spain to China. In the context of Chinese connections it is interesting to meet in the 
Kitiib al-Sumum attributed to Ibn al-Wal)shIya (just mentioned, p. 449) with a reference to 'purging 
croton, that calamitous thing'. This is of course Croton Tiglium or pa tou' (R322), indeed a dangerously 
poisonous purgative. Even more characteristic of China, however, are other references to ku8 poison 
(though not so named), made by letting several tarantula spiders sting themselves to death, and then 
working up the survivor. We have already had a>good deal to say about this strange procedure (Vol. 2, 
p. 136) and shall return to it in Sect. 45; it deserves much more investigation than it has yet had, both 
scientific and phil~logical. Meanwhile, something of the part which ku could play in national scandals and 
court intrigues in the Han period may be appreciated from the study of Loewe (5). Thirdly we hear 
much of lethal incenses, a subject very relevant to the Chinese fumigations which we have discussed 
above, pt. 2, pp. I48ff. In the translation of Levey (6), for croton see pp. 12,94, for ku poison pp. 52, 67, 
and for poisonous smokes, pp. 39ff.; cf. also his summary (8). The Kitiib al-Sumum of the Jl1birian 
Corpus (Kr 2145), quite a different work and perhaps rather earlier, has been translated by Siggel (5); its 
overt literary sources appear to be entirely Greek, but many Persian drugs are mentioned, and there is 
talk of toxic smokes. 

Perhaps one could also include under this rubric the Chinese doll (timthal or lanmn) mentioned in the 
Jl1birian corpus used to bring about insomnia: Kraus (3), p. 85. 

e For example in the + 9th-century Kitiib al-l;labfh, tr. Berthelot & Houdas (I), pp. 79, 83, 112. 
Cf. Mahdihassan (12), p. 97. 

f Attention was >drawn to this first by Mahdihassan (17), p. 81. Cf. pp. 380ff. above. 
g Pp. 382-3. 
I~ a. 3~ '*~ 5~ 6~ 7EE 8e 
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On the other part, a certain crass and viscous 
Portion of Earth, both which, concorporate, 
Do make the Elementary Matter of Gold, 
Which is not yet propria tn4teria, 
But commune to all Metals, and all Stones. 
For where it is forsaken of that moisture, 
And hath more driness, it becomes a Stone, 
Where it retains more of the humid fatness, 
It turns to Sulphur, or to Quicksilver, 
Who are the Parents of all other Metals. 
Nor can this remote Matter suddenly 
Progress so from extreme unto extreme, 
As to grow Gold, and leap o're all the Means. 
Nature doth first beget th' imperfect, then 
Proceeds she to the perfect. Of that aiery 
And oily Water, Mercury is engendred; 
Sulphur 0' the fat and earthy part; the one 
(Which is the last) supplying the place of Male, 
The other of Female, in all Metals .... 

Of all the theories which the pioneers of chemistry entertained through the ages 
none was more important or more widespread than the belief that all metals, or an 
fusible bodies, were composed of mercury and sulphur in one form or another .. lt is 
generally acknowledged that this doctrine first appears in Arabic alchemy at the 
beginning of the + 9th century, there being no antecedent for it in the writings of the 
Hellenistic proto-chemists. a But after that its ramifications continued down to the 
+ 18th century, even across the threshold, one might say, of modern chemistry. 
Having become a commonplace among the Arabic writers from the Jahirians to 
al-Jildaki: it entered naturally into Latin alchemy,b and can be demonstrated. in a 
thousand quotations from c. + IISO through the Geberian texts (co + 12<)0) onwards.C 

'Petrus Bonus of Ferrara could write in + 1330:d 

Sulphur is a certain earthy fatness, thickened and hardened by well-tempered decoction, 
and it is related to quicksilver as the male to the female, and as the proper agent to the proper 
matter. Some sulphur is fusible and some is not, according as the metals to which it belongs 
are fusible or not. Quicksilver is coagulated in the bowels of the earth by its own proper 
sulphur. Hence we ought to say that these two, quicksilver and sulphur, in their joint mutual 
operation, are the first principles of metals. 

For a time in Latin alchemy there came about a certain division, the Villanpvan 
writers of the early + 14th century stressing the role of mercury while those of the 

It Cf. Leicester (I), pp. 65. 72; Multhauf (5), p. 134; Partington (4), p. 29; Nasr (I), p. 266 •. 
b For example, the De Aluminibus et Salibus (cf. p. 398 above) says (in the + 12th century)~. gold 

and silver are formed in the earth by heat from mercury and sulphUr during a thousand ,ea,., yet by 
God-given knowledge the alchemist can perform the process in a day (ch. 27); see RueD (21) and 
Steele (2), cf. Multhauf (5), p. 162. How Chinese this was can be seen from p. Z44 above. 

C E.g. De 111fJestigat. Perfect. chs. 3. 5, tr. Dannstlidter (I), pp. 97, 99. 
d PretiQsa Margarita Nooelkz. tr. Waite (7). pp. 191 fr. 
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Lullian Corpus in the late + 14th emphasised rather that of sulphur.a But the two 
principles continued in explanatory vogue until the early + 16th century, when 
Paracelsus, adding salt, formed the celebrated Tria Prima of that chemistry which 

Boyle destroyed.b Later, van Helmont, Sylvius and Tachenius brought in two more 
principles, phlegm and earth, but the destiny of sulphur was far from accomplished, 

for Paracelsian sulphur became in the system of J. J. Becher (+ 1635 to + 1682) terra 
pinguis or t fatty earth', something found particularly in organic materials and leaving 

them when they were burnt.c This then generated, in the hands of his pupil G. E. 

Stahl (+ 1660 to + 1734), the concept of phlogiston, on which historians of modern 
chemistry have written so many pages. It was used to explain all the phenomena which 

we now think of as concerned with oxidation-reduction, though in an opposite sense 
to ours, yet in spite of this it has been considered 'the first great unifying principle in 

chemistry' because it embodied a transfer principle, some kind of component being 
donated by one substance and received by another.d By the end of the eighteenth 

century the phlogiston theory had been killed stone dead by Lavoisier and his 
colleagues, but from its body sprang some of the most important ideas of the revolu
tionary modern chemistry.e Even the other member of the pair, mercury, still had a 
part to play, for the ancient archetype of contraries combining never ceased to haunt 

the minds of chemists, and doubtless facilitated the general acceptance of the electro

chemical theory of affinity introduced by J. J. Berzelius (+ 1779 to 1848), most 
influential of the chemists of the first half of the nineteenth century.f The mercury

sulphur theory, therefore, had quite a career.g 

It has occurred to many that the natural properties of sulphur and mercury uniquely 
fitted them for occupying such central positions in proto-chemical thought. h Sulphur 

a Leicester (I), p. 87. b Leicester, op. cit., p. 97. 
C See Leicester's summary ~I), p. 121; Multhauf (5), pp. 277-8. 
d Leicester, op. cit., pp. 122-3. Also the monographs of White (I); Metzger (I). 
e Leicester, op. cit., pp. 142ff. 
f Leicester, op. cit., p. 168. For the background of this see Multhauf (5), pp. 299ff. 
g Before the exhaustive work of Dobbs (4) there was little realisation of the extent to which the 

alchemical workofIsaac Newton himself was dominated by this theory (cf. pp. 82,128. IJ4ff .• 145. ISO. 
160, 181,221). She knew of its Arabic origin (pp. 135.220) but went no further back. It is now generally 
appreciated that Newton spent at least as much of his time in the' chymical elaboratory' which he had in 
Trinity College as in thinking about optics and celestial mechanics (cf. Vol. 5. pt. 2. pp. 34-6). There he 
worked to 'open' metals and extract their 'mercury' (Dobbs (4), pp. 145. 198); in elixir iatro-chemistry 
he was not interested at all. Searching for a unified science of Nature, he was assuredly engaged in what 
Dobbs calls a 'chemicalisation' of alchemy, and although he may not have got very far with that. he 
favoured (like Boyle) a corpuscularian chemical philosophy which would include gravitational and 
magnetic forces beyond the 'purely mechanical impacts of Descartes (pp. xi, 88-9, 2I I). All this was in 
the period from + 1668 to + 1685 and later. With Newton, mercury and sulphur found one of their 
ultimate incarnations in what he called particles of ' earth' and 'acid', but so penetrating was his insight 
that these sound almost like protons and electrons, the sub-atomic particles out of which all sorts of 
matter-'one catholick matter', as Boyle put it (pp. 199ff.)-would be built by variants of their stable 
configurations. This would involve many levels of size, degrees of complexity, and differences in density. 
as Figala (I) has described. It is exciting to find the shui yin and the Liu huang of ancient Chinese alchemy 
coming through thus to the threshold of modem science. 

h For example, Mahdihassan (16), pp. I9ff., 23-4, (18), p. 42, (21), p. 196, (25), p. 42, (26). p. 19 
(28), pp. lOG-I, (59). The late Prof. J. R. Partington often used to emphasise in conversation the origin 
of the phlogiston theory from the sulphur of the sulphur-mercury theory (e.g. priv. comm. Feb. 1959); 
and Prof. J. D. Bemal, in a lecture of about 1937, pointed out how reasonable it had been to take 
sulphur as an elementary principle of burning, and mercury as an elementary principle of ' metallicity' . 
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is a solid, yellow like the sun, arousing thought-associations of raucous, stifling heat, 
therefore obviously male.a By contrast mercury is a white metallic liquid,cold,smooth 
and insinuating, therefore obviously female. b At the very beginning of this Section 
attention was drawn to the immense importance of the colour red, the colour of blQod 
and life, in the proto-chemical thought of all the ancient civilisations (pt. 3, pp. 2-3). 
Hence it was of great significance that the combination of these two primary sub
stances produced a blood-red substance, cinnabar. Furthermore each of them alone 
would produce a red thing, for sulphur heated to 180°C turns to a dark orange-red 
liquid, while mercury heated in air to 300 °C forms the bright red oxide.c And it was 
from cinnabar that Li Shao-Chiin' in the - 2nd century set out to make that artificial 
gold which would confer immortality upon his emperor (pt. 3, pp. 29. 31 above). 
Besides, it has been pointed out that though both sulphur and mercury were powerful 
reagents in the vaporous state, the former was eminently combustible and therefore 
invited identification as the spirit of the element Fire, while the latter, eminently 
fusible and alone among the metals liquid at room temperatures, constituted naturally 
the spirit of the element Water.d Hence the combination of the two, and any process 
which could be analogised with it, was a conjunctio oppositorum (cf. pt. 3, pp. 69. 145 
and above, pp. 121, 363).e 'Marry the male and the female' is the theme repeated 
endlessly, and passages based on it can be read in numerous ancient proto-chemical 
and alchemical texts. In Olympiodorus: f 

He who knows the secret art of chumeia says to them: 'How can one understand trans
mutation?g How can water and fire, inimical and contrary the one to the other, be united in 
the same body, be made of one mind in grace and friendship? What a paradoxical krasis! 
Whence comes this unexpected amity of foes?' 

And passages of very similar character occur in the Arabic Ostanes text,h the Kitiib 
al-lfabib l and many other Arabic sources. After aU, Lactantius in the + 4th century 
had said that the very creation itself had been just this, the combination of calor and 

He enlarged upon this is his Beard Lectures at Oxford (I), p. 203, and more rej:;ently, in lectures 
posthumously published, (2), p. 113, where he is at his most provocative in saying that' the real origin 
of chemistry j:;ame from China'. He is referring to the combination of Yin mercury 'and Yangsulpbur 
to make blood-red cinnabar, and adds: 'if we now turn it into our physical terms, we are de,alingwith a 
superfluity of electrons in mercury, a lack of electrons in SUlphur, and a balance of electrons-the 
sulphide'. His conclusion is that the sulphur-mercury theory was essentially Chinese, and adopted by 
the Arabs. 

a The Yang dragon (Yang lung') as in China we would say. 
b The Yin tiger (Yin hu3) as it would be in China. 
C Even that other partner, lead, important, as we know (pp. 2S4ff. above, and pt. 5), in solne Chinese 

systems, also gave rise on heating to a red thing, minium, red lead, Pb30 •. 
d Hopkins (I), p. 116. 
e Hammer-Jensen (2), pp. 17ff. One of the Zosimus texts has an interesting passage on the reaction of 

sulphur and mercury, though rather obscurely worded, Corp. Alchem. Cr. Ill, xlix, 14. 
f Corp. n, iv, 41, tr. Berthelot & Ruelle (I), eng. et mod. auct. 

g As usual the term employed is the ancestor of our own ' metabolism'. 
h Berthelot & Houdas (I), pp. 120-1. 

i Berthelot & Houdas (I), pp. 79, 100. 
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humor;a and he was echoed by many other theologians, Christian, Gnostic and 

Muslim alike. 

Let us now look a little more closely at the Arabic point of origin of the sulphur

mercury theory. The idea that all metals are concocted from sulphur (al-kibrit) and 

mercury (al-zibaq) is already found in the texts attributed to Balinas, especially the 

Kitab Sirr al-Khaliqa . .. ,b which means the first few decades of the + 9th century. It 

cannot be found in the West at any prior time.c It then runs throughout the Jabirian 

Corpus, expounded particularly however in the Kitab al-Ghasl (Book of Washing) 

and the Kitab al-lifal} al-Ma'ril! bi-Thalathin Kalima (Book of Enlightenment; 

commonly called, the Thirty Words).d After the +9th century it becomes an accepted 
doctrine of all Arabic writers on alchemy,e and is taken over directly into the Latin 

tongue! to fulfil the destiny we have already sketched. 

It has been usual to maintain that this theory was derived by the Arabs from the 

two terrestrial exhalations of Aristotle.g One of these vapours (anathumiaseis, dvaBvf'Hl
GELS') given off by the earth under the influence of the sun, was hot and fiery, dry and 

gaseous (pneumatodestera, 7TVEvf'aTW8EGT€pa), the other moist, cool and aqueous (at
midOdestera, dTf'L8w8E07'€pa). The former generated the idea of the sulphur component, 

the latter that of mercury, so many historians of chemistry have thought,h though 

Aristotle himself did not make any connection with these two elements. i Some 

scholars imply that men such as Ibn Sinaj or the Geberian writerk explicitly did so, 

but this we have not been able to confirm by any original text, though of course they 

clearly stated the theory itself-' All Metallick bodies are compounded of Argentvive 

and Sulphur'. Other scholars have therefore contested the derivation from the 

anathumiaseis, proposing rather that the idea was originally a Chinese one, or at any 

a Div. Inst. Il, 9, 12. 
b See Ruska (8), p. 151; Kraus (3), p. 283; Multhauf (5), p. 133. 
C Pace Tenney Davis (4). 
d Kr 183 and Kr 125 respectively. On the dominance of the theory cf. Kraus (3), p. I. For further 

examples in Jilbirian texts, see Berthelot & Houdas (I), p. 170; Nasr (I), p. 266. 
e To illustrate this we reproduce (Fig. 1533) a drawing from an Arabic MS. in the British Museum 

(Add. 25.724) on which Ploss et at. (I), p. 116, have commented. It shows the six metals all held firmly 
under control by sulphur and mercury (or sun and moon, or Yang and Yin, as you will). The text 
discusses the permanence of substances with perfect krasis and the impermanence of those in which it 
is unbalanced. 

f Cf. von Lippmann (I), vol. I, p. 488, vol. 2, p. 180. 
g Meteorologica, I, iv (341 b 6ff)., Il, ix (369a I3ff.) and esp. Ill, vi (378a 13ff.); Lee ed. pp. 28, 222, 

287· We discussed them in the Sections on meteorology and mineralogy in Vol. 3, pp. 469, 636. It has 
also, however, been proposed that Dioscorides was in part the author of the theory; Berthelot (I), p. 68, 
attributing to him the following words: 'Some say that mercury is a constituent of all metals.' But this 
seems to be only a mistranslation due to the double meaning of metal/a, etc. in Greek, and the proper 
rendering ought to be: 'And some say that hydrargyrum is found by itself (i.e. native) in the mines.' 
See Goodyer's translation, in Gunther (I), p. 638, confirmed by Lenz (I), p. 74; De Mat. Med. v, 110. 

h E.g. Sherwood Taylor (3), p. 80; Darmstiidter (I), p. 137. According to von Lippmann (3), vol 2, 
pp. 109, 149, Pebechius said that there was mercury in all things, but we have not been able to find this 
in the Hellenistic Corpus. 

I Aristotle's own view was that the dry exhalation formed all thefossiles, i.e. ores, minerals and rocks, 
while the moist vaporous ~ne formed all the metals. 

j For example, Leicester (r), p. 70. But the relevant passages in the Kitiib a{-Shifii' (tr. Holmyard & 
Mandeville (r), pp. 38ff.) do not contain this identification. 

k For instance, Leicester (r), p. 85. But we find no supporting passage. Multhauf (5) avoided this 
statement. 
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Fig. 1533. Yin and Yang (the Moon and the Sun) as controllers of the Six Metals, an illustration from 
an Arabic MS. (British Museum Add. MSS 25, 724) of Abu al-Qasim al-'Iraqi, c. + 1280 (cf. p. 404). 
The text reads: 'Know that (the constituents of) this compound substance (the elixir) possess precise 
weights which bring them into equilibrium so that the heat does not exceed the cold, nor the dryness 
the wetness. And whatever attains (such) equilibrium is permanent, and no more subject to change, 
while all things that do not attain it will be overcome by impermanence and transformation.' 

rate something arising from the contact of the Arabic alchemists with the earlier 
Chinese tradition. a 

The position here is a little ambiguous. While we cannot call to mind any Chinese 
alchemical text which explicitly states the theory in the customary way, it will have 
become abundantly evident to the reader of the earlier parts of this Section (pt. 2, 

pp. 128, 326ff., pt. 3, pp. 14,74,86, 126, etc.) that mercury and sulphur played a much 
more prominent part in Chinese alchemy than any other substances, and that cinnabar 
itself, mercuric sulphide, far excelled all other chemicals for prominence in Chinese 
alchemical song and story. Moreover, the passage from Khung Ying-Ta (c. +640) 
which we quoted on p. 156 above shows clearly that the element Metal was regarded in 
orthodox Chinese natural philosophy as a mixture of Yin and Yang, with the former 

a E. g. Huang Tzu-Chhing (2); Mahdihassan (16), pp. 21, 23-4, (26), p. 19, (28), pp. 100-1; 
Haschmi (5), p. 62. Especially Abrahams (I), p. xix, has stressed the sulphur-mercury theory as a 
derivate of the idea of Yang and Yin as constituents of all the metals. Chinese dualism, says Sub
barayappa (2), had much influence on Indian alchemy also. 
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predominating; and from there it would have been a very short step to the idea that the 
metals known to man were different in properties because of the varying proportions 
ofYin and Yang (mercury and sulphur) which they contained. So if the doctrine just 
stated was not actually received by any individual Arabic bakim from his Chinese chen 
jen, I it could have sprung very easily from a knowledge of how the adepts of China con
ceived of elixir-making and aurifaction. Indeed it hardly amounted to more than 
saying that all the metals were varieties of cinnabar. a 

There is a further argument. References to anathumiasis are rare in the Jabirian 
Corpus, but when they do occur they never concern the sulphur-mercury theory. For 
instance, the Kitab al-I;Ia#1 (Book of the Result)b quotes the Placita Philosophorum 
of Pseudo-Plutarchc as saying that the anathumiasis of the world-soul is damp in 
itself so that it is of the same kind as those which emanate from living beings on the 
earth-here the word is rendered bukhar.d If the Jabirian sulphur-mercury thesis had 
really been derived from Aristotle's anathumiaseis it seems hardly believable that this 
or some other rendering of the Greek word should never be found in association with it. 

The next subject takes us further away from chemistry as ordi~arily understood, 
but it illuminates the relations of Arabic and Chinese proto-scientific thought in a 
most curious way. At an earlier point, in describing the characteristics of the Jabirian 
Corpus (p. 394), we had occasion to refer to the Theory of the Balance ('Urn al-Mizan) 
which runs widely through the books and tractates contained in it.e This set out to be 
a science of the quantitative composition of all bodies, but it was' computational' and 
numerological, not primarily empirical or experimental. The system is most fully 
described in the' Books of the Balances' (Kutub al-Mawazin),f some 144 tractates 
which may be dated to the neighbourhood of + 900, about the middle of the whole 
period through which the Corpus was written. It was based upon Greek medicine and 
natural history to the extent that the four qualities (taba'i') or natures (hot, cold, moist 
and dry) were regarded as the ultimate constituents of all things, whether metals, 
minerals, plants or animals; these qualities being of course traditionally related to the 
four Aristotelian elements (earth, fire, air and water), and to the Hippocratic-Galenic 
humours (blood, black bile, yellow bile and phlegm).g Galen's four degrees (taxeis, 
-ragEL,) of intensity of each quality in a thing,h orginally a pharmacodynamic classifica
tion mounting from foods to poisons and powerful drugs, was accepted by the Jabirian 

a As was acutely remarked by Mahdihassan (16). According to Pelliot (54) our word derives from 
Ar. sinjafar or zunjafur, and that from Sogdian ·shingafr through Persian shangarf. Cf. Siggel (2), P.97. 
But Iranians also said sJmshangarf, meaning '(quick-)silver cinnabar', a phrase exactly analogous to the 
Chinese yin chu,- quick-silver being shui yin.3 This could argue for ancient mercantile and proto
chemical contact. 

b Kr 323. C Though Plutarch's name is not mentioned. 
d See Kraus (3), p. 333 • 
.. Brief descriptions can be found in various places, e.g. Multhauf (5), p. 135; Nasr (I), pp. :z63ff., 

but the only profound discussion is still that of Kraus (3), pp. 187ff. 
f Kr 303 to 446. 
g Gruman (I) has put it this way: what the Jlibirians did 'was to project the Galenic system on to the 

problems of inorganic chemistry, seeking to identify the characteristic make-up or balance of the qualities 
in each metal and chemical substance', p. 60. 

h The chief source for this is the De Simpl. Med. 

I iitA '.r4: 3 7k~ 
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writers, but in arguing about relative dosages in dirhams, etc., they believed that they 
must go beyond the fallible empirical impressions of the superficial senses, and apply 
a theoretical system founded essentially on a numerology.a A simple expose of this is 
seen in Fig. 1534. While the Galenic degrees were all equal, the martabas of the 
Jabirians were related to each other, starting from the lowest, in the proportion of 
I, 3, 5 and 8, making a total of 17; and this number was regarded as being the base 
(qii'ida) of the whole theory.b Furthermore, taking the first martaba, we find that it 
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Fig. 1534. Chart of the' Ilm al-MIzlin (Science of the Balance) of the Jabirian Corpus. Building on 
the Galenic estimation of pharmaceutical potencies as related to the krasis or relative proportions of the 
Greek elements and humours, the Arabic alchemists of the + 9th and + loth centuries produced a trluch 
more sophisticated, but equally numerological, system of believed component quantities. Perfect 
balance, if only it could be attained, would exempt men and metals, indeed all things, from change 
and decay. 

was divided into 28 of the smallest units, the quints (khiimisiit), five other named units 
being available for intermediate magnitudes between these two.C Thus since there 
were 17 units equivalent to the first and smallest martaba in the whole series, there was 
a total range of 476 khiimisiit, not just simply 4 degrees. This was clearly a more 
sophisticated parameter. 

But it was based neither on observation nor experiment,d The Jabirians proceeded 
a See Kraus (3), pp. I93-4ff. b Kraus,op. cit., p. :1;:1;7. 
C On all matters connected with these see Kraus (3), pp. 190, 193"'4. I96, :1;70. 
d Except in so far as the J!lbirians embarked on their computations with a considerable previous 

knowledge of the properties of the substances in question. 
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to what we might call, coining a word, a krasi-gnosis, an estimate of the relative 
compositions of substances, by taking the numerical values of their names in Arabic; 
a kind of glyphomancya known as the miziin al-buruf (balance of the letters).b But 
this hijii' (spelling out) gave only the exterior nature of the substance, and the latent, 
complementary or interior nature had to be found by conjecture (bads) to make it up 
to a value of 17.c Thus was the krasis or equilibrium ('adl) found out, and all the 
operations of alchemy were directed to altering these inner and outer equilibria. 
Elixirs did precisely this. Spontaneous change could also occur, as in the rusting or 
corrosion of metals, and in one place this is applied to the evaporation of ammonium 
carbonate and chloride (niishiidir). 'If the natures in a body undergo change', says the 
text, 'leading to excess or defect, d it loses its normal state, breaking down of its own 
accord.'e For all this there were some antecedents in the Hellenistic world, and 
kabbalistic glyphomancy with marked Jewish connections permeated Arabic thought, 
but there is no need for us to explore it here. f More important questions to ask are 
first, how far back did its chemical application go, and secondly, where did the 
numerological succession, I, 3, 5, 8, 17 and 28 come from? 

It seems clear that the theory of the Balance was not well known to the earlier 
Jabirians, writing the Seventy Books in the middle of the + 9th century,g nor is there 
anything much about it in the present text of the book attributed to Balinas (cf. 
pp. 369 ff. above), the Kitiib Si" al-Khaliqa wa-$an' at al-r abi' a (Book of the Secret of 
Creation and the Art (of Reproducing) Nature), c. +820 to +830, though the term 
miziin occurs.h But other parts of the Corpus, notably the Kitiib al-AMiir just men
tioned (Kr307), do attribute to Balinas a discussion of the six basic numbers,i so 
there is no barrier to believing that the theory was taking shape in the first decade or 
two of the + 9th century. Moreover the Corpus also contains a set of tractates called 
'Ashara Kutub 'alii Ra'y Baliniis $iibib al-Tilasmiit (Ten Books of the Opinions of 
Balinas, Lord of Talismans)j where the miziin also comes in, but the significant thing 
in the light of what follows is that these are very $abian texts, dealing with the seven 
metals, planets and divine images (a~niim). Hence we must suspect (cf. p. 426 above) 
East Asian connections. 

a Cf. Vol. 2, p. 364. 
b An analysis of this kind appears in the translation of the Kitiib al-Mfzdn al-$aghfT (Kr 369) by 

Berthelot & Houdas (I), pp. 158-9. 
c Kraus (3), pp. 223 ff. works out a number of concrete examples. A discussion on the maximum of 

17 components occurs in the Kitiib al-Tajmf' (Kr 398), tr. Berthelot & Houdas (I), pp. 191,200, 204. 
d Cf. Vol. 2, pp. 463, 566. 
e This is in the Kutub al-Al}jar 'ala Ra'y Balfniis (Books of Minerals according to the Opinions of 

Balinas), Kr307 to 310; four in number. See Kraus (3), p. 233. 
f See further in Kraus (3), pp. 236ff., 266. Allegro (I) tells us in his 'Dead Sea Scrolls' that the 

Qumran community, very gnostic and dualistic, believed that the behaviour of each man and woman 
was determined by the activities of two warring spirits within. They thought that the inheriting of these 
spirits depended upon the astrological situation at the birth of the individual, and that their proportions 
could be numerically reckoned up. This he derives (p. 125) from the 'Manual of Discipline', c. - 1St 
century. Here then was a much earlier Balance. 

g Kraus (3), p. 235. 
h Kraus, op. cit., pp. 283, 289. Needless to say, the system was entirely unknown to the Greeks, 

notwithstanding the identification of BalInils with some Apollonius or other. 
lOp. cit., p. 286. j Kr 293 to 302. 
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Kraus was extremely puzzled about the origin of the numerological succession.a 

He devoted to it an immensely learned disquisition, re<;alling (not very convincingly) 
the Timaeus and Pythagoras, searching for some connection with the music of the 
spheres, and alluding to the 17 consonants of the Greek language.b But his work in 
the forties ended with no solution to the problem. During the fifties Stapleton found 
it in the simplest magic square, a mathematical achievement of ancient China, which 
Cammann during the sixties has set in its fullest perspective and context. 

Stimulated by some earlier papers of Coyaji,C Stapleton (¥) suggested 
in 1950 that the mysterious Jabirian numbers could all be derived from 
the magic square of three. d A magic square is an arrangement of numbers 
in the form of a square or other matrix such that every column, every 
row, and each of the diagonals adds up to the same figure, the constant. e 

4 

3 

8 

9 2-

5 7 

I 6 

In this simplest case (see inset cut) they all add up to IS. Stapleton then applying 
what he called gnomonic analysis made it clear that if divided in this way the 
gnomon's total is 28, while the numbers in the remaining four compartments are the 
four lowest numbers required, together with their total of I7. f If the Jabirians saw 
in these, as they certainly did, the fundamental numbers of Nature, the reason 
could well have been that the magic square of three had somewhere sometime been 
regarded as a numinous cosmic cantrap or diagram of the highest sanctity and 
solemnity. Stapleton knew that veneration of this kind had been paid to it for cen
turies in China, and correctly pointed out that it was nothing otherthan the LoShu r 
(Writing from the River Lo), often associated with the Ming Thangl (Bright Hall), 
the cosmic temple of Han times, and with the Chiu Kung3 (Nine Palaces), a further 
conception, sometimes celestial, sometimes terrestrial. He therefore asserted that a 
cardinal influence had been exerted by Chinese cosmism upon Arabic proto-chemistry 
and alchemy, and indeed it seems that he was right. 

In Section 19 we gave a fairly full account of the Lo Shu magic square and its 
history.g As one of the legendary diagrams bestowed by Heaven upon the engineer
emperor Yii the Great it certainly goes back to pre-Confucian times, but not until the 
latter part of the - 4th century do we get evidence (from the Chuang Tzu book)h 
that an arrangement of numbers formed the essential point of it. This is reinforced by 
a passage in the Hsi Tzhu (Great Appendix) of the I Cking (Book of Changes) dating 

• Cf. Kraus (3), p. 297. 
b See especially Kraus (3), pp. 199, 207. 218. On the music of the spheres, p. 203, the Timaeus 

p. 220, and the Greek alphabet p. 209. c (2-5) but especially (6). 
d His chief papers on this subject are (2.3) and the longest (4); for the gnomon see (5). All are very 

touffu, ranging over many subjects from Zoroastrianism to ziggurats, and full of arbitrary judgments, 
non sequiturs and mistakes in fields other than those of Arabic studies-but in this brilliant discovery he 
was right. 

e As a general rule for odd-number squares, if n == the .base numher (the number of cells on one 
side), m == the number in the central cell, c == the constant (the sum of all the rows and colUllln$ and 
the two principal diagonals), and t = the total sum of all the numbers; then nm = c and ?I'm == t. 
Cammann t9), p. 48. 

f Kraus (3), p. 219. had touched upon the subject of gnomons, but missed the clue that a magic 
square arrangement was essential. 

g Vol. 3, pp. S6ff. h Ch. 14, tr. Legge (S), vol. I, p. 346. 

'lfHI '!l1J~ 371.'8 
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from the - 2nd century,a and clinched by a quite definite statement in the Ta Tai Li 
Chi datable about +80.b To its subsequent history we shall return in a moment. In 
spite of the criticisms of Cammann (7) we find relatively little that needs alteration in 
our account of Chinese magic squares, but we record with gratitude his demonstration 
that Theon of Smyrna (ft. c. + 130) was a man of straw in this connection. c The point 
is important, because it can now be reliably stated that magic squares were completely 
unknown in any part of the Hellenistic world, and appear in the West only in the 
Jabirian period.d Cammann (12) assumed that the earliest appearance there of the 
magic square of three was as a pregnancy and childbirth charm in the Jabirian Kitiib 
al-Miziin al-$aghir (Lesser Book of the Balance),e datable about + 900. He was more 
uncertain about an earlier appearance in a text of Thabit ibn Qurra (al-l:Iarrani, 
+826 to +901)/ though this has the authority of Suter.g But there is a still earlier 
example in a gynaecological text in the' Paradise of Wisdom' of 'Ali ibn Sahl Rabban 
al-Tabari, who died in + 860, again for cosmic aid in difficult labour, discovered by 
Siggel (6).h We must thus conclude that the world-emblem of the magic square of 
three reached the Arabic West just about the time of the Balinas books, in the early 
decades of the + 9th century. This agrees strikingly enough with other examples of 
Chinese influence which we have been examining. 

It now seems reasonably certain, wrote Cammann, that the magic square of three 
was invented in ancient China, first discussed there, and first put to practical use in the 
philosophy and religion of that culture'! Why was it that the Chinese were the fore
most to embark on this line of mathematical development, leading ultimately to what 
is known as combinatorial analysis? Because, as he said,J 'the Shang Chinese were 
apparently the first people in the world who could, and did, consistently express any 
number, however large, with only nine digits; and they were regularly doing this some 
two thousand years before the Hindus learnt to do the same thing with the numerals 
we now call Arabic.' Later Chinese contributions included, as he says, the first magic 
squares of five, six, seven and nine, the first bordered magic squares, the earliest 
known composite magic square and probably the first augmented square. The most 
ingenious solutions for the squares of six and nine ever devised were, and remained, 
uniquely Chinese. Unquestionably most of these developments were based upon the 

a Pt. I. ch. 9, tr. Wilhelrn (2), vol. I. p. 234. b Ch. 67. 
C We were certainly misled by Sarton (I), vol. I, p. 272, who, like Homer, nodded at times. 
d Cammann (9). pp. 45-6, confesses to a feeling that the first magic square ought to have been 

Pythagorean. or rather perhaps that one would expect it first in Babylonia, spreading out both westwards 
and eastwards-but, as he says, there is no trace of evidence for anywhere but China. 

Elsewhere, (7), p. u8, he drew attention to the Arabic acceptance in the + 9th century very clearly. 
e Kr369, see Kraus (2), p. 90, (3), p. 73; Berthelot & Houdas (I), p. 150; Hermelink (I). 
f Cammann (7), p. II8, (9), p. 46; Noble (I); cf. Mieli (I), 2nd ed., p. 86. Note his !;)Abian origin. 

g (I), p. 36. 
h Later mentions are less important for us, e.g. the Rasa'iIlkhwan aI-$a/a' (c. +990). in which the 

first set of magic squares of ascending complexity in the West is found, • even the construction methods 
sometimes showing obvious Chinese influence'; Cammann (12), p. 190. The square of three as a child
birth charm turns up again in Picatrix and its Arabic original, i.e. by + 1056 (Ritter & Plessner (I). 
p. 407). The many varieties of magic squares of higher orders are beyond the scope of our argument 
here, but may be followed in Cammann (7.8, 12, 13). 

I (8), pp. 52-3. j (9), p. 40, following our Vol. 3, p. IS· 
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Lo Shu I diagram already mentioned, so they were probably made during the period 
when this was a very sacred and esoteric thing,a i.e. before the + loth century, when 
the tradition lost its associations with religious cosmism and came to the surface, 
turning into a secular commonplace. This point is typified by the work of the Taoist 
scholar Chhen Thuan2 ( + 895 to + 989).b In subsequent centuries major creativity in 
this field passed to the Arabs, Byzantines and Indians,c but in his book of + 1275 
Yang HuiJ preserved a great collection of what had been done in China down to, and 
including, his own time.d 

But all this agreed, why did the magic square of three have such a charisma? It 
might be fair to say that the number nine has been too much overshadowed in our 
considerations of ancient Chinese thought by the prominence of the classification of 
everything in fives, following the rise of the Five Element theory after Tsou Yen4.e 
Nine was always a convenient cosmic number because of the way in which centrality 
could be surrounded by eight directions of space. Thus in ancient Chinese natural 
philosophy we find, above, the Nine Spaces of the heavens (Chiu YehS),! below, the 
Nine Provinces of China (Chiu Chou6)g and the nine cauldrons of the Hsia associated 
with them (Chiu Ting7),h the 'well-field' (ching thien8) arrangement ofland aUoc:ltion 
in nine lots (ehiu thien9),i and, on a broader scale, the Nine Continents (Chiu Chou6) of 
Tsou Yen, of which China was only one) There was also the elusive expression Chiu 
Kung IO (Nine Palaces, or Halls), which turns up in all sorts of contexts referring to the 
heavens, the rooms (shihlI) of the cosmic Ming Thangl2 temple, and the lay-outs of 
divination devices (shih I 3. 14), k mathematical matrices and boards for chess and proto
chess.! In all these uses the theme of microcosm and macrocosm was vital, and the Lo 

a This was the time of Hsii YolS (c. + 190) with his Chiu Kung suan fa l6 (Nine Hall computing 
method), as also of his commentator Chen Luanl7 (c. + 560) who drew upon a lost book entitled Iluong 
Ti Chiu Kung Ching'S (cf. Sui Shu, ch. 34, p. zr a). See Vol. 3, pp. 58-9 and Cammann (9), pp: 42-3. 

b Cf. Vol. 3, p. S9 and Cammann (9), p. 76. 
C See Cammann (xz, 13) and literature there cited; also Nasr (3), e.g. p. ZXI. 

d This was the Hsii Ku Chai Chi Suan Fa l9 (Choice Mathematical Remains collected to preserve the 
Achievements of Old), analysed by Li Nien (4), vol. 3, pp. 59ff., (n), val. x, p. X75, and Cammann (8). 

e See Vol. z. p. Z3Z, also pp. Z4Z, ZS3ff .• z6xff. 
f Huai Nan Tzu, ch. 3, pp. zb, 3a, tr. Chatley (x), p. 5. To get in all the z8 lunar mansions (miu'O

) 

three were allotted to each Space, including the centre, and four to the northern one. The astronomical 
background will be understood from Vol. 3, p. Z40 and Table 24. 

g The classical description is in the Yi.i Kung chapter of the Shu Ching, on which see Vol. 3, pp. 500-1. 
h See Vol. 3. pp. 503-4. The liturgical work Shang-Chhing Ling-Pao Ta Fau (TTxz04-6, cf. Vo!. 5, 

pt. Z, p. XZ9) depicts the nine cauldrons marked with the Lo Shu numbers (ch. xz. p. 9a). 
i See Vol. 4. pt. 3, pp. ·Z56ff. 
j An account of this doctrine has been given in Vol. z, p. Z36. 
k On the connection with the shih see Cammann (9), pp. 70 ff. Chang Heng.·> the great + :and-century 

mathematician, physicist and naturalist, is known to have recommended magic squares for divination 
purposes as a method already old in his time (Hou Han Shu,ch. 89, p. Il b). On the connection of the 
shih with the history of the magnetic compass. see Sect. z6i (4) in Vol. 4. pt. I. 

I Many references will be found in Vols. 2, 3 and 4. pt. I, passim. 
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Shu exemplified it to perfection, a magical expression of centrality and universal 
order, an imago mundi, a miniature emblem of the cosmos.8 

Moreover it was for centuries associated with the worship of one of the greatest 
deities of Chinese cosmism, the supreme pole-star sky-god Thai JI.2.b How far he 
was ever regarded as a creator remains obscure because that concept was always very 
uncharacteristic of Chinese thinking, but a passage in the Lu Shih Chhun Chhiu 
( - 239) has Thai J giving rise to the two principles (liang i3) Yin and Yang, and hence 
to the myriad things.c Liturgical honours for him were suggested to Han Wu Ti in 
- 124 by Miu Chi4 and carried out at a special altar,d but by - 113 Thai I had 
displaced Huang Ti (the Yellow Emperor) from the central position at the imperial 
sacrifices and was worshipped at a central altar with three concentric levels, e the altars 
of the Five Emperors all being round about. By +7, under Wang Mang, he was 
universally recognised as the supreme deity,! and he it is that we see riding in the 
chariot of the Great Bear in Han tomb-reliefs such as those of Wu Liang (+ 147).g 

But Thai I did not stay otiose in the Purple Forbidden Enclosure of the circumpolar 
stars. He was believed to go round on an annual tour of visitations through the spaces 
of the universe, a peregrination represented on the Lo Shu by the order 5-1-2-3-4-5, 
then rest awhile, then 5-6-7-8-«)-5. This eternal cyclical balanced rhythm is first 
described in Han prognostication books such as the I Wei Chhien Tso Tus (Apocryphal 
Treatise on the (Book of) Changes; a Penetration of the Regularities of Chhien),h 
datable in the + 1st or + 2nd century. I But it had a long innings, for Taoist talismans 
of precisely this complicated array, as it traces out on the Lo Shu magic square, are 
depicted in the Tao Fa Hui Yuan,6 a Thang encyclopaedia of Taoist liturgy and 
apotropaics (see Fig. 1535).1 By + 11 16, when Yuan Miao-Tsung7 finished his Thai-

a Since odd numbers were Yang and even ones Yin it embodied an expression of their ever-changing 
balance, as also of the generations and destructions of the five elements; and there were ingenious 
correlations with the trigrams and hexagrams of the / Ching. All these have been most fully worked out 
by Cammann (9), cf. esp. pp. 46, So, 56, 65, 73. Although he tends to regard the Lo Shu symbolism as 
essentially celestial, the terrestrial aspects surely always clung to it also. For example, it was certainly 
understood as terrestrial by such adepts of Chinese cosmism as Hsiao Chi8 in his Wu Hsing Ta /9 
(Main Principles of the Five Elements), c. + 600, who there laid out the sacred mountains and great 
rivers of China in the framework of the Lo Shu cells (ch. I, pp. 28aff.). This might, with further study, 
throw light on the/en yehlO system of cartography in the Thang; see Vot. 3, p. 545. 

b Also written Thai pI. U like Thai-shan. Literally translated, the words mean 'Great Unity'. It was 
the name of an asterism which may have been one of the most ancient of Chinese pole-stars; cf. Vol. 3, 
pp. 260-1. c Ch. 22 (vot. I, p. 44). 

d Shih Chi, ch. 28, p. 23b, tr. Chavannes (I), vot. 3, p. 467. Also Chhien Han Shu, ch. 25A p. 20a. 
e Like the traditional later Altar of Heaven, still to be seen at Peking (cf. Vot. 3, p. 257). Cf. 

Chavannes (I), vot. 3, p. 490. Purple vestments replaced the former yellow, in correlation with the 
Purple Palace of the circumpolar stars (cf. Vot. 3, pp. 259ff.). One can see how the ancient connection 
between pole-star and emperor was at work here. See also Loewe (6), p. Il. 

t Cammann (9), p. 63. Cf. CHS, ch. 99B, p. 13a. 
g Vot. 3, Fig. 90, p. 241. 
h See Tables 13 and 14 in Vot. 2; the first of the kua (trigrams and hexagrams). 
I Ch. 2, p. 3a; the passage is translated in Vot. 3, p. 58. It is quoted also in the J We; Ho Thu Shu lJ 

(in Ku Wei Shu, ch. 16, p. 2a); and, with Chc!ng Hsuan's valuable commentary, in Hou Han Shu, 
ch. 89, p. II b, the biography of Chang Heng. 

j Ch. 94, p. 7a, ch. 98, p. 15a, b. 
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are given beside the footsteps, and the text of the appropriate chant to be sung during the ritual is provided alongside • 
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Shang Chu Kuo Chiu Min Tsung Chen Pi Yao,l a similar prayer-book or missal, the 
steps are marked out with drawings of footprints, thus showing that the idea of the 
progression had generated a liturgical dance. a Like the 'Pace of Y ii " this was part of 
what came to be called tha hang pu tou,l 'treading the hang and stepping the tou', the 
former being the box of the Great Bear and the latter the whole constellation. These 
were the activities of Taoists, but the imperial court was still engaged in elaborate 
ritual representations of the processions of Thai I, and sacrifices to him, throughout 
the + 8th century;b and the last known enacting of these did not take place until after 
the beginning of the Sung, in + 1008.c 

Thus to sum it all up, the scholars of ancient China saw in the numbers of the Lo 
Shu the two forces of Yin and Yang at work, the cycles of the Four Seasons and the 
Five Elements, and the deployment of the Nine Directions of space, emphasis always 
remaining on cosmic centrality like a kind of power-house. So cosmic a symbol Was 
bound to be thaumaturgic, needing care lest it should get into the wrong hands
hence the secrecy which surrounded the magic square of three down to the end of the 
Thang. Though mentioned so much in texts, it seems never to have been seen in 
public.d Only after the fall of that dynasty, with Chhen Thuan's work in the Wu Tai 
period, did it enter into general knowledge and circulation. 

Accordingly when the Arabic alchemists came into possession of the Lo Shu magic 
square about the beginning of the + 9th century, they were receiving a cosmic symbol 
loaded with a great weight of reverent belief, eight centuries' worth in fact of numinous 
well thought out natural philosophy. There seems little cause for surprise that the 
Jabirians should have taken it as a great secret of the universe, whence they could 
extract those numbers which they believed would be found at the basis of the con
stitution of all natural substances. e There are still some obscurities in the wh(lle 
transaction,! and we have no concrete evidence as to how the handing (lver came 

a Ch. 8, p. Iob. See Fig. 1536. 
b An account of these. with references, is given by Cammann (9), pp. 74-5. largely based on Thang 

Hui Yao, ch. lOB (pp. 256ft.). The Ckiu Kung than3 or Altar of the Nine Halls, with nine 'flying 
thrones' (jei wei4), was used for the services, and Thai I and the other gods were perhaps impersonated 
by actors, as in 'live chess'. The connections with chess are always in the background, and need further 
investigation, as e.g. in the case of the curious writings mentioned in Vol. 3, p. 542. 

C There may also have been important repercussions in Japan. During the Heian period it was 
considered impious and dangerous to travel in certain directions at particular times of year, since it 
meant opposing the' divinites ambulantes' (yu Tuing shenS), as Frank (I) calls them in his monogl1liph on 
the subject. Thus there were • direction-prohibitions' (kata-imi6) and • direction-disobedience' (kaM
tagae7 ). 

d Unless it was pictured in the full versions of some of the apocryphal Han prognostication books 
(Ckkan Wei sku8) , most of which were destroyed in literary inquisitions such as that of +605, and none 
of which are available to us now. 

e It may be of interest to remark that attempts at the quantification of the Gaienic qualities were still 
going on as late as Elizabethan times, as witness the study of John Dee's grading mathematics by 
Clulee (r). On Dee himself (+ I527 to + 16(8) see French (I). 

f For example, why one gnomon should have been chosen out of the possible four. Also magic 
squares do not seem to have played any very significant part in Chinese alchemy, though of course 
invisibly represented in kuo arrangements. They were prominent, however, in Burmese alchemy afth" 
+ r5th century; Htin Aung (I), p .. 54. Could this imply Arabic influence? 
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about, a but when one remembers the opportunities for intercourse both in Central 
Asia and in the coastal cities of China (cf. pp. 417, 422 ff. above), one can see that it 
would have taken hardly more than a brace of well-educated merchants in Ferghana, 
or a couple of intelligent Arab physicians in Canton,b who happened to fall in with 
a milieu of Taoist literati, to imagine how the entire gift might have been conveyed. 
Of course the use made of it was different, but the magic square was the same, and it 
looks as if here the Arabs owed much more to Taoists than to Pythagoreans. 

We have now seen reasons for believing that both the sulphur-mercury theory of 
metals and the use of the Lo Shu numbers as the fundamental 'constants' in Arabic 
alchemy originated from intercourse with the earlier alchemy of China. But any reader 
with a Chinese background who studies attentively the available translations and 
descriptions of Arabic texts acquires gradually an uneasy feeling of deja 'Vu. Certain 
ideas and expressions seem unexpectedly familiar. It'is therefore greatly to be hoped 
that much further work may be done, preferably by scholars who are masters both of 
Arabic and Chinese as well as having some acquaintance with chemical science, on the 
similarities which thus present themselves. Here we can do no more than draw 
attention to some of them. What needs to be done is the converse of that which was 
accomplished for the Greek sources by Kraus (3), namely to find out what Chinese 
sources there could have been for Jabirian ideas, and try to pin-point which of these 
are more easily explicable from the Chinese than from the Greek angle. 

For example, the structure of the implicit natural philosophy should be examined 
carefully. What connection could there have been between the Chinese Five Elements c 
and the continuing Arabic predilection for speaking of a pentad of principles? 'Five 
elements or kinds of matter', it has been said, 'are consistently differentiated by 
Arabic writers 'cL-and with many variations this is true from al-Kindi in the + 9th 
century through al-Razi and al-Farabi in the + loth to Solomon ben Gabirole in the 
+ 11th and beyond.c Moreover there are passages speaking of the mutual generation 
and destruction of the elements.g Then maleness and femaleness, recalling so strongly 
the Yang and Yin, is found throughout the Arabic texts;h even to such statements as: 
'once it has arrived at its maximum of perfection, a thing can only decrease.'! The 
metals were divided into two groups, gold, iron, tin, lead and khiir~ini being male; 
silver, copper and mercury female) So also were other chemical substances; for 
example there were two forms of maghnisiyii, one female and the other male.k Only 

a There have been two obvious hints pointing to the $llbians and l;Iarrlln in the preceding pages. 
b One could even hazard a guess that they were gynaecologists in view of the frequency with which 

the Lo Shu appears in Arabic texts from the beginning as a childbirth charm. 
C Cf. Vo!. 2, pp. 242ff., 2S3ff. 
d Multhauf (5), p. J47, cf. p. J2J. On the five principles, found alongside the four Aristotelian 

elements in the Jiibirian Corpus, see Kraus (J), p. 137. 
e More often known as Ibn Gabirol or Avicebron l + J02J to c. + 1058). 

f On some of the later Arabic alchemical writers cf. Taslimi (J); Razuq (I). 
11 Berthelot & Houdas (I), pp. 78, JOO (K. al-Qabrh). 
h For example, Berthelot & Houdas (I), p, 69 (K. al-Qara1ls), 76-7, 79, 103 (K, al-Qabrh), UI 

(Ar. Ostanes), 131 (Kittib al-Mulk, Book of Royalty, Kr 454). Cf. Multhauf (5), p. 132 on BalInlls. 
I Berthelot & Houdas (I), p. 77 (K. al-Qabrh). 
j Cf. Siggel (3); Multhauf (5), p. 133. Mercury was sometimes judged to be hermaphrodite. 
k Stapleton & ruo (I), p. 57 (after al-KhwiirizmI al-Kiltl and the Rasa'il of the Brethren of Sincerity). 
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those with a command of the whole range of Arabic texts will be able to tell us 
• whether this Yin-Y ang mentality is wholly capable of explanation from the Medi· 

terranean background; meanwhile we suspect at least a Chinese contribution. And 
from time to time there are the strangest of Taoist echoes-the superiority of move
ment to rest (the' unrestingness of the sage '), a the cosmogonic procession of numbers 
(as in the TaQ Ti Ching),b and similarly the overcoming of the strong by the weak.c 

The Yin-Yang differentiation comes in again with regard to the two spiritual 
entities envisaged by Arabic naturalists as intrinsic to all things and substances.a 

There was the ru~ 'spirit', the male 'animus' tending to return upwards to the 
heavens, and the nafs ' soul', the female' anima' tending to sink into the earth below. e 

The former assured continuity (hence also, later, longevity), the latter moulded the 
visible form and the individuality; but there was much variation in usage, so that 
riilJ, could be applied, for example, to distillate vapours. In the Jabirian period riil.~ 

normally translated Greek pneuma (7TV£vp,a)f and nafs Greek psyche (VwX11),g but 
chemically the former signified the group of volatile substances, sometimes five, 
sometimes eleven in number,h i.e. the arwiil}. Two of these, however, sulphur and 
arsenic, were at times distinguished as nals, together with the volatile essential oils. 
In the Corpus we find three tractates on ru~1 and one on nals) The question is, how 
far can all this be accounted for purely on Hellenistic, Syriac and Persian grounds, and 
whether the possibility of some paraUeIisms with the hun1 and phQ7. theories of Chinese 
naturalism would not be well worth investigating (cf. pt. 2, pp. 8Sff. above).k 

The same considerations present themselves at the more practically chem,icallevel. 
The relations of cinnabar to gold are sometimes spoken of in a very Chinese way, 1 

and 'our gold is better than that of the vulgar', m just as Pao Phu Tzu would have said 
(cf. pt. 2, pp. 68ff. above). Of natural sympathies and antipathies there is a great deal 

a Berthelot & Houdas (I), p. 76 (K. al.-fJabfb). Cf. Vol. 4, pt. I, p. 61. 
b Op. cit., p. 91, from the same book. cOp. cit., p. 105, again from the same book. 
d Attention was drawn to this by Mahdihassan in a number of papers: (3 x), pp. 24, 31, (3Z), pp. 335. 

339,343, (33), p. 82, (34), p. 81. Massignon (5) made a special study oUt. 
e A typical passage showing how these ideas were used may be seen in the Jlibirian Kitiib al-Zlbaq 

al-Sharqr (Book of the Eastern Mercury), Kr 470, tr. Berthelot & Houdas (I), p. zoS. 
e Hence it equated also with chhi.' 
g See Kraus (3), pp. 153, 160,166,285 for rfl~. pp. Zl, 330 for nafs. 
h Sulphur, arsenic, mercury, sal ammoniac (cf. p. 435 above), and camphor were the standard five, 

but elsewhere sulphur was differentiated into four kinds, the red, the yellow, the black and the white; 
arsenic into its two sulphides, the red and the yellow; while both mercury and sal ammoniac were con
sidered to come in two forms, the' mineral' or natural, and the 'derived' or artificial. The former could 
not have differed, but the latter doubtless distinguished between the chloride and the carbonate, cf. 
p. 43z above. 

I The Kitlib al-Rfl~ (Kr Zs); the K. al-RuMr'I-Ma'll:azrn (Book of the Animus and the (Science of the) 
Balances), Kr 1009; and K. Rawfzal-Arwafz (Book of the Repose of the Animi), Kr loo7,presumablyon 
the condensation of volatile substances. 

j Kitlib al-Nafs wa'l-Manfw (Book of the Anima and the Animate), Kt 822. 
k Both in Neo-Platonic and later Latin medieval thought there is much to be pondered on in this 

context. For example Pagel (I8) has examined the concepts of archaeus. astral body, entelechy, ochema, 
sophic fire, and the like, in the Gnostic and Hermetic background of Patacelsus. 

1 Berthelot & Houdas (I), p. 87, K. a/-{labfb again. 
mop. cit., p. 181 (K. al-Rafzma al-Kabfr, Kr 5) 
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in the Jabirian Corpus as elsewhere, a but only a detailed and wide-ranging analysis 
would enable us to decide how much of this goes back to Bolus of Mendes and how 
much to the Prince of Huai-Nan.b This was no doubt the pseudo-science out of which 
came the earliest conceptions of chemical affinity and reaction, so it is interesting to 
find general statementsC recalling the Chinese 'categories' which we studied at an 
earlier point.d Lastly, the usage of 'cover-names' was universal among the Arabs just 
as it was among the Chinese. At one place we have the practice admitted very clearly,e 
at another we find names reminiscent of Chinese imagery, such as 'clouds-and-rain' 
for mercury.! 

Here we are very near the borders of magic and divination; and there is evidence 
that some of this came westwards from China to Arabic culture also. Ibn Khaldiln in 
his Muqaddima (+ 1377) was very interested in a method of divination called 
za'iraja.g One form of this was performed on a chart called za'irajat al-'alam or 
'table of the universe', said to have been introduced by one A~mad al-Sabti of Ceuta 
in the + 12th century. It had a matrix system 55 compartments in breadth and 131 in 
length superimposed upon concentric circles representing the spheres and elements of 
the sublunary world as well as that of the spirits. Highly complex calculations done in 
connection with this started out from the astrological situation at the time, but then 
followed principles depending on the numerical values of the letters of the Arabic 
alphabet; so there was clearly a certain connection with the 'science of the balance' 
(p. 459 above) used in Jabirian alchemy. An exposition of the system is given by 
Dunlop,h who regards it as a good example of Arabic science in decline, though the 
'ilm al-mizan of the Jabirian flowering-time was surely not much better. Interest for 
us lies rather in the fact that one variant of the technique was called the za'iraja 
Khita'iyya, and said to be due to one' Umar ibn A~mad ibn 'Ali al-Khita'i, pre
sumablya Chinese from the borderlands who lived his life as a Muslim. i One would 
not be at all surprised to find that complex magic squares had played a part somewhere 
in the development of these systems. 

There may have been another contact much earlier, judging from what we learn of 
the divination books associated with the name of the Sixth Imam, Ja'far al-$adiq 
(p. 390 above). Ruska gives a table of 'elegant sand divination' (qur'at ramllatifa) 
with long and short lines, taken from one of these traditional books;j the symbols are 
distinctly reminiscent of the trigrams and hexagrams of the I Chingl (Book of 

a Op. cit., pp. ISOfr. (K. al·Mrziin al-$aghlr, Kr 369). Cf. Kraus (3), pp. 61 fr., 6Sfr. 
b Cf. pp. 3 IX fr. above. 
C Berthelot & Houdas (I), pp. 53, 58 (K. al-Qariills), 78 (K. al-Uabrb). d Cf. pp. 305 fr. above. 
e Berthelot & Houdas (I), p. 214 (Kitiib al-Zrbaq al-Gharbr, Book of the Western Mercury, 

Kr 471). Western mercury was a cover-name for water, and eastern mercury for oil. 
f Siggel (3), p. 27. 

11 Tr. Rosenthal (I), vol. 3, pp. 182 to 227, with MS. illustration, pp. 204-5. 
h (6), pp. 242fr. It has been used within living memory in Egypt; Lane (I), p. 239. 
i This we know from the great Turkish bibliographer f.lajl Khallfa, who in his Kashf al-,?unan 

(Discovery of the Thoughts) lists four books on it; Fliigel (2) ed., vol. 3, pp. 532-3. We are much 
indebted to Professor D. M. Dunlop, who was curious about the Chinese connection, for bringing 
this subject to our knowledge. 

J (5), pp. 26 fr. , 28. 

'A~ 
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Changes), a or even more, perhaps, of the series of 8 I tetragrams developed by Yang 
Hsiungl in his Thai Hsiian Ching~ (Manual of the Great Mystery) around + IO.b 

There would have been plenty of time for such ideas to have passed to the Arabs by 

the time of Ja'far, c. +740. 
All such possibilities are doubtless somewhat nebulous and require much further 

investigation, but we have said enough in the preceding pages to suggest, if not indeed 
to prove, that theoretical influences more than negligible were exerted upon Arabic 
alchemy from the Chinese culture-area. Some were proto-science, paralleling the real 
knowledge of actual substances which also came, and others were pseudo-science, but 
even these last were straws on the stream to show the way the current was flowing. We 
have left till the last the most important influence of aU, the name and concept of 
elixir, and it is to this that we are now in a position to turn. 

(v) The name and concept of' elixir' 

In Arabic alchemical thought, al-z'ksir was a substance which when added in projection 
(tar~) to any imperfect thing brought about a change for the better in the balance or 
krasis of its qualities, i.e. a transmutation (qalb or iqliib).c Even a change to the perfect 
equilibration seen in gold was possible. Living things also were capable of a similar 
perfection, which in their case meant health and longevity, so that the iksirs were 
naturally thought of as drugs, the ' medicines of man as well as of metals'. d And just 
as i'ksirs would powerfully work on plants, animals and human beings no less than on 
mineral or metallic substances, so in their turn they could be prepared by art from 
any of the three natural kingdoms-a Chinese rather than a Hellenistic trait. The 
different schools (tawii'if) which emphasised one or other of these realms as raw 
material starting-points were discussed at length in one of the books of the Jabirian 
Corpus, the Kitiib al-Liihiit (Book of Divine Grace).e In another work, perhaps older, 
the' Opinions of Ballnas on Mineral Substances' (Kitiib al-AMiir 'alii Ra'y Baliniis)/ 
it is declared that there are seven types of iksirs, three uncombined, three with con
stituents drawn from two of the realms in different combinations, and one made of 
substances taken from all three realms. Processes of distillation nearly always enter into 
the preparations.g 

a See Vol. 2, pp. 304ff. b Vol. 2, p. 3;1;9. 
C The best account is still that of Kraus (3), pp. 2ff. It seems hardly necessary to say that the word 

occurs consistently from the very beginning of Arabic alchemical writing-as in the BaUnis texts 
(Ruska, 8) and the Kitab Qaralls al-Qakfm (Book of Crates), on which see Berthelot & Houdas (1). 
pp. 65,66,70 • 

d 'The idea of the medical use of elixirs,' wrote Kraus, 'so widespread in (later) Latin and Indian 
alchemy, seems to have been unknown to the Greeks'. 

e KrI23, cf. Berthelot (r2), p. 310. f Kr 307 to 310. 

g It is interesting to see the forerunners here of the fire-decomposition proceS5e$ purporting to pron: 
Aristotelian element-theory which were so devastatingly criticised by Robert Boyle in the 'Sceptical 
Chymist'. Fire was represented by gases (nay or ,wgh) from the combustible material, Air by the 
condensable vapours or oils (dulm), Water naturally by the aqueous fraction (mu{ta1lil), and Earth by the 
mineral residue or caput mortuum (ar4). This is common to al-Rlizi and most of the other Arabic 
writers. 
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The provenance of the word al-iksir has given rise to a good deal of discussion, for 
it has no obvious Arabic root. a Little help is available from the Jabirian writers 
themselves, who engage in the manner of their time in fanciful etymologies. For 
example, the Kitab al-Ral}.ma al-Kabir says:b 

Al-iksfr was thus named because it has so great a power over the substances on which it is 
projected, transforming them and conferring its own nature upon them.c Others aver that 
the name originated because the elixir breaks and divides itself up;d and others yet again say 
that it got its name because of its nobility and superiority.e 

It is probable, however, that the second of these suggestions was fairly near the mark. 
For since the first proposal of Fleischer in 1836 it has been generally assumed that 
iksir was taken wholly from the Greek word xerian (g~PLOV), found quite often in the 
Hellenistic Corpus. f In one clear statement of Olympiodorus ( + 6th century) this is 
identified as the' dry powder of projection' (epiballeis to xl-rion, E1TtfJill€L<; 'TO gTJP{ov, 
said of adding arsenic to copper);g but in many other occurrences the word' projection' 
was supplied, not unreasonably, by Berthelot & Ruelle.h There is even a fragment 
entitled Peri Xeriou (7T€pl. gTJP{ov, On the Powder), presumably part of a lost tractate, i 
in which it is said that the truest powder (alethestaton xenOn, ci>.TJlJEC1'Ta'TOV gTJp{ov) has 
thre.! powers, those of penetration, tincture and fixation. And it is interesting that the 
word, which originally probably meant any dry powder, had slight medical under
tones, for the physicians used it to signify styptic preparations suitable for strewing 
on open wounds) 

In the Syriac texts of the + 7th to the + 9th centuries but based largely on early 
material in Greek, the word is perfectly recognisable in its new forms-ksyra, ksirin, 

a For example, hasr (reduction, breaking up) would have given rather tahsir (priv. comm. from 
Dr Said Durrani). 

b Kr 5, tr. Berthelot & Houdas (I), p. 181 (para. 46). 
C Here the pun seems to be on qilwa (power). 
d This must be the derivation already mentioned from hasr (reduction, division into pieces), however 

unconvincing. 
e Here several alternative words seem to be available for consideration as roots, and one cannot tell 

which the writer had in mind. Thus we have qiihira (noble, superior; as in Cairo); qudra (capability, 
competence); and kathlr (manifold, numerous, multipotent). The translation of Houdas here, as often 
elsewhere, is a mere precis of the richness of the Arabic text, as we have had occasion to appreciate in 
the study of this passage with Dr Muhammad N. Yacout of Caius, to whom warmest thanks are due. 

f For example see Singer (8), p. 49. And the derivation is given as standard in various modern 
dictionaries. 

g Corp. Alchem. Gr. 11, iv, 12. 
h For example, Corp. Ill, vi, 11 and xxix, 24 (Zosimus, c. + 300, speaking of the qualities of the 

powder); Corp. IV, xix, 9 (Iamblichus, also c. +300); Corp. VI, xv, 9 (Philosophus Anonymus, late 
+7th cent.); Corp. VI, xvii, I (a fragment of obscure origin, perhaps late); Corp. VI, xx, 12, 13, 17 
(Nicephoras Blemmydes, + 13th cent.). 

I Corp. III, xxxi, included by the editors among the Zosimus material. 
j The earliest occurrence of this is not, as sometimes said, in Galen, but in the Oxyrhynchus Papyrus 

I 142.7( + 3rdcent.), thereafterinAetius, 6, 65 and Alexander of Tralles, I, IS (both of the +6th century). 
Galen recommends (in De Meth. Med., Kuhn ed., vol. 10, pp. 320-1) a mixture of incense gum and 
bitter aloes as a styptic; according to Schleifer (I), p. 350 it is probable that this passage was the model 
for one in the Syriac 'Book of Medicines' (see Budge (6), vol. I (Syriac), p. 43, vol. 2 (Eng.), p. 41). 
But here the word ksyryn is used, though xerion is not in Galen. Budge missed the point, and translated 
'powdered aloes'. We gratefully acknowledge discussions with Dr Sebastian Brock on these matters. 
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ksyryn, iksirin, eksirin-and in association with projection (arma, from rma, to throw). a 

Indeed it is used even more frequently. But it seems no longer to mean a dry powder 
only, for it is said to be like honey, like ice, like a metal, like rust, or a distillate, or 
even an oil. This suggests that by the beginning of the + 8th century an inflow of 
other ideas was entering the Arabic world from some quite different quarter, accom
panied perhaps by a similar sound which was identified with the x or ks phoneme, and 
carried with it a powerful reinforcement of the idea (so strong as to be essentially a new 
thing), that the elixir partook of the nature of a medicine. 

This consideration leads us to see some value in the proposals which have been 
made to derive iksir from Chinese roots, just as in 'the case of (chem-' which we 
examined earlier (pp. 35 I ff.). Dissatisfied with the purely Arabic or Greek derivations, 
Mahdihassan in 1957 suggested that Chinese phrases such as yao chi,1 'medicinal 
dose', or yao chih,z 'medicinal mushroom',b should be perpended.c The Thang 
pronunciation of the former would have been something like *ilik-dzieit and that of the 
latter perhaps *ilik-tsi,d but unfortunately neither phrase is at all a classical one.e 
Some years later Mahdihassan changed his mind and proposed the more unlikely 
i chiJi,3 which would mean something like 'unitary pneuma' (medieval pronunciation 
*ik-si), not a phrase with any very close proto-chemical connections.! Soon afterw.ards 
the eminent sinologist Dubs came in with yet another suggestion, namely i chih,4 
literally 'essence of a juice', or as he took it, 'the substance of a fluid secretion';1 the 
Thang pronunciation of which would have been something like ·ilih-ts'itlt. There, 
apart from criticisms by Mahdihassan, h the matter has rested. The suggestion as a 
whole does not carry the weight which, as we saw, can be attached to chinS (him), gold, 
as the origin of 'chem-', but it deserves perhaps to be retained for a while if only as a 
possible case of an erroneous but suggestive linguistic identification. If one visualises 
an Arab merchant of the + 8th century in Canton or Hangchow or Sinkiang discussing 
alchemy with agreeable Taoist contacts, one can imagine his interest at finding a phrase 
which sounded so like the Syriac iksirin or Arabic iksir with which he was already 
familiar, and we know how easy it always is in such cases to make an unjustifiable 
judgment of identity. 'How extraordinary-that's just what we say!' But imperceptibly 
of course he was absorbing a number of things which had not previously been said 

a In Berthelot & Duval (I), for the main Syriac MS. see instances on pp. 41, 42ff •• 46, 4Sff., 51ff., 
55.76, 95-6; and for the Cambridge Syriac MS., p. 258. In the Arabic MS. of rather later date. 
written in Syriac script, see pp. 142, 168, 182-3. Here it always appears as al-iJuf.,. 

b On this aspect of Chinese alchemical symbolism cf. pt. :t, pp. 116, UI, 125 above. 
c (9), p. 128. d Cf. Karlgren (I), esp. Soon. 
e For example neither appears in the Pao Phu Tzu concordances of Ware and Schipper. 
f (17), p. 75, (20), (21), pp. 197-S. Mahdihassan picked the phrase up from a reference by Li Chhiao

Phing (I), p. 17 to the chen i chih chhi,6 the ehh; of the primary vital unity; and this was in a way a 
misunderstanding since Li was speaking of a book of physiological alchemy, the Huang Pm Ching7 

(cf. pt. 5) under the impression that it was talking about proto-chemical processes. Cf. pt. 3, pp. 216ff. 
above. 

I!' (34), p. 35. Correct RES, 1968, vol. 7, no. 755, where the situation is wrongly stated. 
h (19) and (25), pp. 49ff. He suggests, it is not quite dear why, that klmiy4'travelled westwards by 

sea and iksir overland. 
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among the Greeks, Syrians and Arabs, namely e.g. that the powder of projection was 
also a mighty medicine, the panacea of man as well as metals. a 

In order to prove that this was how the Arabs saw the affair it will be necessary to 
give a number of direct quotations. Gruman (I), to whom we owe the best monograph 
on the history of macrobiotics, or what he called prolongevity, in all the Old World 
cultures, was disappointed in what he could find about such elixir effects in the 
translated texts which were available to him.b I think we can show that the harvest is 
not so disappointing, and that we come into the presence of macrobiotic medicines 
before the end of the century which saw the death of the Prophet. Let us start with two 
records of this early period, one which may imply only aurifaction though the word 
elixir is used, and one which unquestionably refers to a longevity drug. 

The latter comes from the Kitiib al-Imiima wa'l-Siyiisa (Book of the Religious and 
Civil Authority) attributed to Ibn Qutayba who died in + 889, but perhaps rather by 
one of his contemporaries.c The Caliph 'Abd al-Malik (r. +685 to +705) appointed 
his brother Bishr ibn Marwiin as Governor of Basra, with Miisii ibn Nu~air as his 
principal adviser. Now Bishr was fond of pleasure and handed over the conduct of all 
affairs to Miisii. While thus withdrawn from business: 

One of the men of Iraq came before him, and said: 'In God's name, is it your wish that I give 
you a drink which will cause you never to grow old, subject to certain conditions which 
I shall lay upon you?' 'What are these conditions?' asked Bishr. 'That you do not allow 
yourself to be angry, do not mount a horse, and have no dealings with women, nor yet take 
any bath, for forty (days and) nights.' Bishr accepted these conditions, and drank what was 
given to him, shutting himself up from all men, near and far, and remaining secluded in his 
palace. And so he continued, till news suddenly reached him that he had been given the 
Governorship of Kufa as well as of Basra. At this, his joy and delight could not be contained. 
He called for a horse to go to Kufa, but the same man appeared and urged him not to set 
forth, and not to stir by the least movement from his place. But Bishr would not listen to him. 
When the man saw his determination, he said: 'Bear me witness against yourself that you 
have disobeyed me!' And Bishr did so, testifying that the man was free of blame. 

Then he rode out to Kufa, but he had not gone many miles when, having placed his hand 
upon his beard, lo! it fell away in his hand. d Seeing this he turned back to Basra, but 
remained there not many days until he died. When the news of the death of Bishr reached 
'Abd al-Malik, he sent al-I:Iajjiij ibn YOsuf as Governor in his room. 

There may be some degree of the fictional in this story, but the fact that it was 
current so soon after the event suggests at the least that people were talking about 
elixirs of perpetual youth or life around the time of the death of Bishr ibn Marwiin, 
which can be fixed at + 694. The remarkable story is repeated in a work indubitably 
written by Ibn Qutayba, the Kitiib al-Ma'iiriJ (Book of Knowledge in General), 
where he says that Bishr died after drinking the remedy called ilihri/iis or adhritils. 

a That Arabic alchemy had a far more medical character than Hellenistic proto-chemistry was noted 
long ago by Temkin (3), and we agree with him rather than with Ullmann (I), p. ISO; cf. Vol. 5, pt. 2, 
p. IS. But it is even more true of Chinese alchemy, where, as we have seen in Vdl. 5, pt. 3, tht great 
majority of adepts were physicians too. b Pp. 59ft". 

C What follows is in the words of Dunlop (6), pp. 208-9 and (7), pp. 3-4, with minor modifications. 
d As Professor Darbishire pointed out at Guelph University, Ontario, this would suggest the 

presence of arsenic, lead or thallium in the elixir. 
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The identification of this term was solved by Qunlop (8), who suggested that the 
statement: 'a night spent at I:Iirah is more healthful and profitable than the taking of a 
draught of the sherbet of Theodoretus 'a had nothing to do with the + 5th-century 
theologian,b but referred again to ahdriliis (thiiduritiis), and that this was most probably 
just the Greek adOretos (aowprrros), 'not given'. And indeed the word does occur in the 
Zosimus writings, applied to some kind of agent used for blanching or whitening metal 
surfaces-a far cry from life elixirs. The passage runs thus:c 

This is the uncommunicated mystery which none of the prophets dared to divulge in 
words but revealed only to the initiated. In their symbolical scriptures they called it the 
stone which is not a stone, the thing unknown yet known to everyone, the despised thing 
of great price, the thing given by God and yet not given (ton adoreton kat' theod6reton, 'TOV 
ci.owPT}'TOV lCal 8€OowpT}'Tov). For my part I shall praise it under the name of the thing given by 
God and yet not given, for in all our works it is the only thing which dominates matter. Such 
is the drug of power (to pharmakon to ten dynamin echon, ro tPOpfLulCorJ 'TO 'T~V ovvufL'v ;Xov) , the 
mithriac mystery.d 

Thus the terminology here must have been of Greek origin, taken from a passage 
which even ends with a poetical reference to a drug. But the idea of a medicine of 
eternal youth was exceedingly un-Greek, and what is more, the story includes some 
remarkably typical Chinese features, especially the injunctions to refrain from all the 
passions during the course of the treatment or training-vital, as we shall find (pt. 5 
below) in physiological alchemy, and very likely to have been stipulated by Taoist 
adepts offering life elixirs. Of course there is no need to suppose that the physician
alchemist in this case was actually Chinese, only that he must have been in contact 
with Chinese culture j and this could have been true of one man whose participation 
in the events has been suggested by Dunlop already, namely Masarjawayh, the Syriac
speaking Jewish physician of Basra (ft. + 683 to + 7 17), later frequently referred to by 
Arabic men of science, and certainly living in a great trading centre where Chinese 
contacts in depth may well have been likely. e 

The other story from this early period concerns a Jacobite bishop of the + 8th 
century, Isaac of I:Iarran, and comes from an anonymous Syriac fragment edited and 
translated by Brooks {I}.f This Isaac was a bad character, a budmash, irregularly 
instituted in the first place; to him came a strange wandering monk, who performed an 

B From near the end of the 6th book of Annals of I;Iamza aI- Il}fahllnI, dealing with + 7th.century 
events. 

b However, in the time of Paul of Aegina (fl. + 640, cf. Sarton (I), vol. I, p. 479) there really was an 
antidote called Theodoretus (see Adams tr. (2), voL 3, p. 520) made up with or without ~cardia. It only 
meant' God-given '. Paul stayed in Alexandria after the fall of the city, and had great infiuence on Arabic 
medicine. 

c Corp. IU, ii, I. 

d I.e. Mithraic, a hapax legomencm in the Corpus, but interesting for its Persian background. 
e Hitti (I), 2nd ed., p. 255; Dunlop (6), p. 213. He was one of the earliest of the translators from 

Greek and Syriac into Arabic, as we saw on p. 411. 

f Parallel texts are those of Michael the Syrian, ChroniCle, XI, 2S (Chabot ed., vol. 2, pp. 523ff.) and 
Bar Hebraeus, Chron. Ecclesiast. (ed. Abbeloos-Lamy, vol. I, p. 315). Both translate the Syriac word 
eksirin wrongly as secretum. The significance of Isaac's birthplace jlnd background (cf. pp, 42(}ff.) will 
not be overlooked. We are much indebted to Dr Sebastian Brock for communieatingto us knowledge 
of this fragmentary chronicle, in which further references to alchemy in one fonn or another occur. 
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aurifaction in his presence using an elixir. A day or two later, Isaac, accompanying 
him on his way, murdered him by throwing him down a well, but found in his cloak 
neither a supply of the eksirin nor instructions for making it. lsaac eventually got 
himself made some kind of patriarch because of his pretended art, but when he proved 
unable to teach it to the secular Muslim ruler, the emir had him executed in +756. 
Here there is nothing overt about macrobiotics save the name of the substance, but the 
story has an uncanny similarity to a hundred others found in Chinese texts of earlier 
as well as subsequent times. a 

Hardly more than half a century later we are at the beginning of the Jabirian 
Corpus, which contains a good deal more about the idea of human imperishability 
than has sometimes been thought. Here everything resolves round the conception of 
'adl or krasis, that perfect heavenly equilibrium, if only it could be attained. Though 
the idea is in part very Greek, very Galenic, it is also in part very Chinese, b since 
perfection of equilibrium between Yin and Yang had been the highest longed-for good 
in that culture since the middle of the - 1st millennium. Thus 

I have shown you by examples [says the writer of the Kitiib al-Mlziin al-$aghfr]C the 
necessity of the equilibrium of the qualities in the performance of the Great Work; apart 
from that it does not often matter so much. You must know that this equilibrium is indis
pensable in the Science of the Balance and the practice of the Work; one way may be easier 
than the other but the principle is identical. Thus I have told you about waters, equilibrium, 
synthesis, analysis, softening and the like, I have shown you everything if you have eyes to 
see-but if you have eyes and see not, the fault cannot be attributed to me. 

In the' Book of the Concentration' (Kitiib al-Tajmr)d I wrote that 'if we could take a man, 
dissect him in such a way as to balance his qualities, and then restore him to life, he would 
no longer be subject to death.' Admit the good sense of the argument-have I not said that 
living beings need an equilibration of their qualities? This once obtained, they are no more 
affected by change and decay, and undergo no further modifications, so that neither they 
nor their children can ever perish. By God's grace no longer need they fear diseases such as 
leprosy or elephantiasis. He who does not know this knows nothing, and there is no science 
in him. 

Similar notes are struck in many Jabirian texts. The Kitiib al-Ra~ma al-Kahir, for 
example, says that the death of a man is always due to one of the humours (the 
qualities) overwhelming another, or all the others; this is why the soul has to leave the 
body.e Elsewhere in"the same book we read:! 

The least fragile things are those which have the least opposition (of qualities) within 
themselves. They are the best equilibrated, the best composed, they last longer than others 
and are less liable to dissolution. They resist best all destructive forces tending to the 
separation of the spiritual and corporeal elements. Now those things which suffer most from 

a Cf. pt. 3, pp. 106,212,215 above. 
b Cf. pp. 226, 253 above. Another Arabic term which could be used for krasis was i'tidiil, perfect 

proportion or equilibrium (Biirgel (I); UIImann (I), p. 173). 
c Kr 369, tr. Berthelot & Houdas (I), pp. 147-8, eng. auct. adjuv. Gruman (I), p. 60. 
d Kr 398. Thi s is the book which contains so much on the principles and practice of artificial genera

tion; cf. p. 396 above and pp. 48Sff. below. 
e Kr 5, tr. Berthelot & Houdas (I), p. 174. One of the earliest of the texts. 
f Tr. Berthelot & Houdas (I), p. 173, eng. auct., adjuv. Gruman (I), pp. 60-1. 
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internal oppositions are the living beings, animals and especially man. So long as the qualities 
are balanced in their oppositions, he remains in a state of health, but if one of them gains over 
the others he falls ill and tht! gravity of his illness is proportional to the excess of one of the 
qualities over the others. If it dominates them too violently death will ensue and the 801:.11 

will separate from the body. Thus was it that God created man; if He had wanted him to live 
for ever He would have planted in his being only concordant elements, not warring ones. 
Since He did not do this He must have intended every living thing to die. And since God did 
not want any living being to subsist for ever, he afflicted man with this diversity of the four 
qualities which leads to death ... 

As Gruman says, this is rather different from the confident tone of Ko Hung and the 
alchemists of China, a but something must be allowed for the conventionalities of 
Muslim piety.b Of course no other culture had the Chinese belief in a distinctively 
material immortality, but it was possible for that to turn into a belief in el;treme 
longevity when it found its way into the monotheistic lands of the 'People of the 
Book', who had always before them the examples of the Old Testament patriarchs. 
This point we must return to shortly, here more is to be said about the elixir as a 
medicine both metallurgical and human. 

The 'fevers' of metals are cured by the elixir. In the same Kitiib al-Ra~ma we are 
told that red and yellow copper are patients suffering from a hot fever of the yellow 
bile and blood, while tin and mercury have a cold fever due to the black bile and the 
phlegm. c This is imagery for which there are some slight echoes in the Hellenistic 
Corpus, d but in other places the term 'remedy' is freely applied to reagents affect~ng 
transformations in the appearance or composition of metals and alloys.e In another 
book, the Kitiib al-Zibaq al-Gharbi (Book of the Western Mercury), this mysteri(}us 
substance is apostrophised in words which recall the metaphorical rhapsodies of the 
Hellenistic Corpus (cf. pt. 2, p. 72 above) and yet suggest the presence of something 
newer and more concrete, certainly not much constrained by the piety we have just 
encountered. f 

Know that this 'water' has been named Divine because it brings the qualities out from 
among the qualities and revivifies the dead; therefore it has been called the 'Water of Living 
Things» just as the stone has been called the' Animate Stone'. It is the Water of Life, and 
he that has drunk of it ean never more die ... 

This is phraseology which we find often repeated in later Arabic writers. 

a In another place (Berthelot & Houdas tr., p. 188) it is suggested that the JUlion of 'souls' (vola;tile 
substances) with 'bodies' (non-volatile substances) is a model for the dead whom God will resurrect at 
the last day. They will then be complete and immortal, but some destined for heaven and some for hell. 

b Islamic theologians may well have doubted the legitimacy of interfering with an individual's 
allotted life-span. Hence perhaps the Responsum de Lcngtll'Citate inthe Kit4b al-Ajal of Moshe ben 
Maimon (Maimonides) in the + 12th century; the great Jewish philosopher opined that longevity 
techniques counselled by physicians were not an infringement of divine authority because God wOlJld 
already have known and planned both the consultation and the actions. There is a translation by Weil (1). 
for knowledge of which we are indebted to Prof. F. Klein·Franke. A corresponding non-theistic paradox 
faced by the Taoists has been discussed in pt. 2, p. 83. 

C See Berthelot & Houda! (I), p. 172. 
d E.g. a Zosimus text, Corp. Ill, xix, 2, where the aurifaction of copper by polysulphide films is 

compared with the healthful effects of balanced food and drink on men. 
e Berthelot & Houdas (I), p. 181. f Kr 471, tT. Berthelot & Houdas, p. 213. 
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But where the Arabs went far beyond anything earlier in the West was their actual 

administration of elixir preparations to desperately sick human beings-a proceeding 
which brought them completely into line with the lineage of Chinese alchemist
physicians. Three striking Jabirian stories have been translated out of many more, and 
they are worth giving entire, both for their colour and for their revolutionary nature. 
All these come from the Kitab al-Khawi4~ al-Kabir.a 

One day [saith Jllbir], when my renown as a learned man and true disciple of my Master 
had already become known, I found myself at the house of Yal,lyll ibn Khlllid. This man had 
a noble slave-girl endowed with perfect beauty, intelligent, well brought up, and good at 
music; nobody else had anyone like her. But being afflicted by some illness she had taken a 
purgative which made her so sick that in view of her constitution it seemed doubtful whether 
she could recover. She vomited so much that she could hardly breathe or speak. 

Yal,lyll having been informed of her state by a messenger asked me what I thought of the 
case. As I could not see her I recommended cold water treatment, for at that time I knew 
nothing better for use against poisons. However, it did no good, nor hot treatment either, 
for I had counselled warming her abdomen with hot salt and bathing her feet with hot water. 

As she continued to get worse, Yal,lyll took me to see her, and I found her half dead and 
greatly exhausted. Now I had with me a little of this elixir, and I made her drink two grains 
of it with three ounces of pure sakanjabfn.b By God and by my Master, it was not long 
before I had to cover my face before this girl, for in less than half an hour she regained all 
her beauty. 

Then Yal).yll prostrated himself before me and embraced my feet, at which I begged him, 
as a brother, to give over. So he asked me about this medicinal elixir, and I offered him the 
rest of what I had with me. However, he would not take it, but from that time began to study 
and practise the sciences until he had acquired much knowledge. Yet his son Ja'far went 
beyond him in intelligence and learning.c 

On the exact historicity of this account there is no need to insist, what matters is the 
conviction that chemicals could be used in this way. 'Jabir' had a similar experience 
with a slave-girl of his own. d 

According to what she said, she had taken unwittingly as much as an ounce of yellow 
arsenic. I could not find any remedy for her condition though I tried all the antidotes I knew. 
Finally I made her drink a grain of this elixir in honey and water. No sooner had it entered 
into her body than she vomited the arsenic and was restored to health. 

And thirdly, there was a case of snake-bite poisoning.e 

As I went out one morning to go to the house of my Master Ja'far (may the blessing of 
God be upon him), I came upon a man whose whole right side was dreadfully swollen, 
without exaggeration as green as a beetroot, and in some places already blue. I asked what 
the matter was, and he answered that this had come on after he had been bitten by a viper. 
I therefore obliged him to take two grains of this elixir dissolved in cold water, for I believed 

a Kr 1900. What follows is from the translation of Kraus (2), p. xxxviii, eng. auct., adjuv. Gruman (I), 
p. 61; Temkin (3), p. 145. 

b Oxymel, vinegar and honey evaporated to a syrup; cf. Browne (I), pp. 41, 87. 
c This is the putative teacher of Jilbir ibn J:layyiln discussed on p. 390 above. 
d Tr. Kraus (2), p. xxxix, eng. auct., adjuv. Gruman (I), p. 61. 
e Tr. Kraus, loco cit., eng. auct., adjuv. Gruman, loc. cit. 
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him to be on the point of death. By God, the green and blue discolorations disappeared and 
were replaced by the natural colour of the body; and after some time the swelling went down 
and his side became normal. Having recovered his speech he got up and went home, entirely 
cured. 

One cannot help being reminded of the indiscriminate use of the term tan l in Chinese 
for elixir and compounded medicine. 

Another feature of the Jabirian writers is that from time to time they actually have 
to do with adepts of incredible longevity. I:Iarbi the I:Iimyarite is a case in point. In the 
Kitiib al-IJii~il (Book of the Result),a it is said, in connection with the glyphomantic 
part of the Balance Theory, that' Jibir' learnt the names of the metals in the 
I:Iimyaritic language from this shaikh who was aged 463 years. They could then take 
their place in a table of such names along with Arabic, Greek, • Alexandrian ~b and 
Persian. I:Iarbi, who appears again in a number of other Jibirian books,c is claimed by 
Jabir as his master, and actually appears in the title of one of them,d so that he must 
have been, or was credited with having been, an alchemical adept himself. A macro
biotic shaikh of this kind ranks almost as a hsien. z And have not certain scholars:! 
greatly daring, ventured to suggest that djinn (jinn) was a loan-word derived from 
hsien? We would not like to be committed to following them, for the accepted 
etymology is from djanna, 'covered, veiled', a term in Semitic languages for poetic 
and prophetic possession as well as madness, and hence for the spirits so possessing. f 
Nevertheless the idea is suggestive. 

After the end of the Jabirian Corpus period, i.e. towards the end of the + 10th 
century, the doctrine of 'adl (krasis) in relation to longevity and immortality was 
again very clearly stated by Ibn Bishriin. His' Epistle on Alchemy' has survived only 
because it was incorporated by Ibn Khaldun in his Muqaddima or 'Introduction to 
History' (+ 1377).g What Ibn Bishriin wrote was this: 

It should be understood and realised that all philosophers have praised the soul and have 
thought that it governs, sustains and defends the body in which it is active. For when the 
soul leaves the body it dies and grows cold, unable any more to move or defend itself because 
there is no life in it and no light. I have mentioned the body and soul only becaus.e this craft 
(alchemy) is similar to the body of man, which is built up by regular meals and which persists 
and is perfected by the living luminous soul, that soul which enables the body to do those 
great al)d mutually contradictory things that only its informing presence can authorise. Man 

a Kr 323. one of the Kulub al-Mawiizin. See Kraus (3), p. 261. 
b Presumably demotic Egyptian, Coptic. 
e For example, Kitiib Ustuqus al-Uss al-Thiilith (Third Book of the Elements of the Foundation), 

Kr 8; Kitiib al-Rtihib (Book of the Hermit), Kr 630; Kitiib al-Tajmf' (Book of the Concentration), 
Kr398; Kitiib al-Dhahab (Book of Gold), Kr947. 

d The Kitiib MutaMa!uit 1;/arbl (Book of the Rectifications of Harbi'), Kr 21 I. In other places he is 
called l;larbl al-YemenI (Stapleton & Azo (2). p. 72). I;Iimyar was part of the Yemen. 

e Tenney Davis (4); Mahdihassan (9, I I). The latter draws attention also to the parallelism between 
yu nuJ and houris. 

f See Wensinck (3). The old derivation from Lat. genius is now discredited. 
g Tr. Rosenthal (1), vo!. 3, pp. 230fT. The letter was written, somewhere about + 1000, by AbQ Bakr 

ibn BishrUn to Ibn al-Saml), both having been pupils of Maslllma al.Majrfti (cf. p. 401) in Spain. The 
passage quoted is on p. 232 of Rosenthal's translation, mod. auct. 

1ft 'fliJ 13:3< 
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suffers from the disharmony of his component elements. If his elements were in complete 
harmony, and thus not affected by accidents and inner contradictions, the soul would never 
be able to leave the body. Man would then live eternally. Praised be He who governs all 
things-exalted is He. 

Here the last conclusion is essentially identical with that of the Jabirian passages with 
which we began. But there is something curious about the third sentence, for why 
should Ibn Bishriin compare the alchemical craft with the human body if he was not 
implying that the latter could be so improved, so equilibrated, as to fix and retain the 
soul in perpetuity-or even, conceivably, so perfected in its constitution as to need 
the aid of the soul no more.a The' regular meals' would have been a way of referring 
to the contagious transmission of the elixir's perfect equilibration to whatever it was 
made to work upon,b whether base metal or flesh and blood. Just as the equilibration 
of the qualities in the metals was the essence of the aurifactive process, so once again 
we see the 'imperishable' metal a model for the everlasting man.C 

It was about this time ( + 1010) that the great Iranian poet Firdawsi was completing 
Persia's natio~al epic, the Shiihniima. In this there are clear references to life and 
health elixirs, as has been pointed out by Sarwar & Mahdihassan (I).d In Firdawsi's 
writing, the word al-kimiyii' (cf. pp. 351, 355 above) has a variety of meanings, includ
ing (a) sagacity, stratagem, plot, plan, (b) fraud, deceit, (c) the art of alchemy, (d) an 
actual substance, the elixir or philosophers' stone,e and (e) a plant of immortality. 
At one place an urgent request is sent for an elixir made from sal ammoniac which 
restores the wounded to health, at another there is an account of how the dead on a 
battlefield were not resuscitated by a vegetable elixir brought from India. It would be 
worth while pursuing further the pioneer work of Sarwar & Mahdihassan. A few 
decades later there was produced in Egypt the Ta'widh al-lfiikim bi-'amri'lliih already 
referred to (pp. 391, 436), an alchemical work which contains a good deal about the 
• Water of Life' or • Divine Water' bringing resurrection to everlasting life. f But as this 
kind of language occurs in the close context of chemical operations it may be a late 
echo of Hellenistic allegory rather than Chinese materialism and concreteness. 

a This point was overlooked by Gruman (I), p. 60, who quoted only the penultimate three sentences. 
b This is enlarged upon in a later passage of the same text, Rosenthal tr., p. 268. 
c It may be worth pointing out that if the idea of i'tidal (k,asis) was near to modern physiology and 

endocrinology, it was singularly far distant from the modern classical concept of chemical purity. 
Probably this could never have arisen before the age of atomic chemistry, with its populations of 
molecules all chemically identical and free from 'interlopers'. Nor would it have seemed strange to 
ancient and medieval proto-chemists that their ethically 'purest' substance, the Philosophers' Stone or 
Elixir (for there is always a psychological undertone about' purity '), should be a chemically' impure' 
mixture. We remember Ko Hung thinking that aurifactive gold was in some sense a compound body 
(Vol. 5, pt. 2, p. 2). Of course in modern times definitions of chemical purity have all had to be revised 
in the light of our new knowledge of large molecules of biological origin; as Pirie (2) has said: 'purity is 
a concept that has no meaning except with reference to the methods and assumptions used in studying 
the substance under discussion '. See also Pirie (3). Thanks are due to Dr Brian Cragg of Toronto for 
raising this question. 

d Cf. also Mahdihassan (IS), p. 84. 
e This is the sense in which we find the word in the Klmiyii' al-Sa'iida (Elixir of Blessedness), title of 

a notable book of ethical and devotional character by the religious philosopher al-Ghazllll al-TOsi 
( + 1059 to + 1111), tr. Ritter (3). 

f See Ruska (5), pp. 84, Il9-20. This is one of the Pseudo-Ja'far texts. 
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The way people's minds were working can sometimes be appreciated better from 
poetry than from expository prose. For this reason the writings of Ibn 'All al-Ijusain 
al-Tugha'i (p. 402) are of considerable interest.a Besides his treatises, this alchemist 
(d. + II21) has a poem in the MOfabi~ al-lfikma about a king who was childless and 
who sought successfully upon an island (as it might be Pheng-Lai)b the Water of Life 
which cured him. This is also in the diwan of al-Tughra'i (al-Maqati' fi'I-$an'a), 
where we find poems too on the curing of an impotent king, and the restoration of 
youth to an old one. There is further an alchemical dream experienced by the. author 
himself-a vision of a bottle of the Water of Life and a silver pot containing the Soil 
of Paradise; al-Tughra'i drank some of the former, but WaS forbidden by the Prophet 
in person to eat any of the latter. 

Among the representatives of late Arabic alchemy we may take Ibn Aidamur 
al-Jildaki, who died in + 1342. His remarkable work Nihayat al-Talab (The End of 
the Search)C was essentially a commentary on the Kitab al-'Ilm al-Muktasab ... 
(Book ef Acquired Knowledge in the Cultivation of Gold) written by Abu'I-Qisim 
al-Simawi al-'Iraqi about + 1270, always referred to by aHildaki as 'the Sbaikh'.d 
But although so respected, it has been shown that al-'Iraqi lifted much of his material 
bodily from Ibn Umail's + loth-century Kitiib ai-Ma' al-Waraqi (cf. p. 401 above)
at any rate this assures us of being in the presence of a single long and continuous 
tradition. In al-Jildaki's works it is easy to find traces of life-elixir ideas. He comments, 
for instance, on passages from the Jabirian 'Book of the Western Mercury' such as 
the following:e 

\Vestern mercury is considered by the sages to be the soul, for it is cold and moist. It is 
also the Divine Water, since it liquefies the parts and prevents fire from burning. Its coldness 
is due to its whiteness and to moisture, for it is a water, and every water is cold and moist. 
Some of the sages have said that it is dry, for it does not respond to the smelting~fire, and in 
comparison with oil it actually is dry. Some other sages have stated that it is moist, and what 
they meant was that the tincture will not penetrate unless it is dissolved in it .... 

Mercury is soul, r and there is nothing of the same status in the world. It is the living soul 
which on mixing with a body animates it and transforms it from one state to another and 
from one colour to the next.g It is the Water of Life and the spring of vitality from which 
whoever drinks never dies .... 

[al-J.: Understand the words of this learned teacher, whose eminence, in theory as in 
practice, has been matched by no one, either among those who preceded him or those who 
have come after him.]h 

• See the monograph by Razuq (1), especially pp. 161, 185, ~45, ~55 and 268 for the pointsreferl'fl(i to. 
b As regards Eastern influences, all the names of 58 previous alchemists given by al-Tughtl'I are 

Greek, Jewish, Syriac, Arabic or Persian, but he does mention one Asfldiytls who was the ~rst of dve 
philosophical ministers of an Indian king.incongruously named Adriyllnus. And a work existed with the 
title Kitiih al-Wuzara' al~Khamsa li-Malik af-Hind. 

c On this there is a detailed monographic study by Taslimi (I), pp. 134-5. 189,202,374.540-1 and 
547 of which document the points made immediately below. 

d On al·'Irllql see Midi (1), 2nd ed., p. 156. 
e Cf. pp. 404, 471 above. Parts of this quotation were omitted by Berthelot & Houdas (1), pp. 212fr. 
r Surely a reference to its volatility, or an idea derived from that. 

g This sounds rather like the Hellenistic colour succession, cf. pt. 2, pp. 22 fr. above. 
h We were led to this passage in Taslimi, pp. 134-5 by a reference in Mahdihassan (32), p. 346. 
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Elsewhere al-Jildaki speaks of the preparation of a 'foodstuff' from sulphur and 
mercury as the secret of success in the Art, reminiscent of the 'regular meals' of life 
elixir to which Ibn Bishriin referred (p. 480). And he goes on to say that 'the difficulty 
lies in combining "mercury" and "sulphur" in such a way as to form a simple homo
geneous substance.' When this is done it resembles milk, and is called 'the Divine 
Water, preserving all those who taste of it from death, the Water of Life, the First 
Child, Viper's Saliva, Red Blood, and Birds' Milk.' This is the Water which helped 
Shaitan to expel Adam and Eve from the 'Middle Sphere', it 'kills the living and 
reanimates the dead, blackens the white and whitens the black.' AI-Jildakioftenrepeats 
such phrases and one begins with him to hear the apocalyptic tone of medieval Latin 
alchemy. But he emphasises the role of the. elixir in medicine. 

The philosophers' gold, when applied three times to the eyes of a person suffering from 
continuous flow of tears, cures him; if an eyelash is plucked with a pair of tweezers made of 
this gold it will grow no more;a if a plate of this gold is placed on the heart of someone 
suffering from palpitations he is sure to recover; and if this gold is dissolved and taken, it will 
cure all atrabilious diseases. Common gold exhibits none of these properties .... 

The philosophers' silver cures hot fevers, and in solution in date-wine constitutes a 
remedy for atrabilious diseases, while common silver does none of these things .... 

The elixir cures patients suffering from leprosy if it is applied to his sores and given him 
to drink as a potion. The sores burst and effuse a yellow water, after which new skin develops 
and no mark is left on the body ... b 

Finally, al-Jildaki warns his reader never to taste or smell the elixir, and to avoid its 
vapour at the time of projection, for it is a very dangerous poison, and that is the 
reason why it can subdue the poison of leprosy and other bodily diseases. But one can 
dilute the toxic nature of the elixir by mixing it with other drugs, and in this way it 
can be put to many good uses. 

Our last witness can come from the + 14th century, like al-Jildaki after the time of 
Latin Geber-Mul).ammad ibn al-Akfaru al-Sakhawi (d. + 1348) who wrote in Egypt. 
The entry for alchemy in his encyclopaedia Irshad al-Qapd i/a Asna al-MaqOiid 
(Guide for the Struggling, on the Highest Questions) has been studied by Wiedemann. 
There he says that 'the elixir changes substances just as a poison does in a living 
body, but it changes them to health. 'c And he also says: 

The elixir is furthermore used in medical practice, bringing results beyond those of all 
ordinary drugs. It heals epilepsy and leprosy and suchlike diseases, just as l;Iunain ibn 
Is}:laq [+809 to +877] says it does in his 'Discussion' (Maqiila) on this question.d 

As we have read through these various excerpts one particular point has become 
more and more noticeable, namely the conception of the elixir as poison. When 
Berthelot noticed this in the early Kitab Qaratis (Book of Crates),e he was reminded 
of the ios (£0S') or virus often referred to in the Corpus and other writings of Hellenistic 

a This was an old attribute of khiirllnl, cf. p. 43 I above. 
b Al-Jildakl gives his own eye-witneEs account of a case of this kind. 
c (21). p. 106. d Op. cit .• p. 107. 
e In Berthelot & Houdas (I). pp. 54-5. 65. 67. 
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times, and was tempted to relate the 'fiery poison' of 'Crates'a to the 'fiery drug' (to 
pyrinon pharmakon, TO mJpWOV q,app-aKov) of Mary the Jewess. b But ios was an extremely 
vague and confused word in Greek; it could mean smells, odours and 'virtues', 
magnetic attraction, pharmacological active property, but also rusts and oxides, as 
well as violet or purple colorations, and even refining processes in general.e We have 
no need to deny that the idea of poison was present in Hellenistic proto-chemistry
how could anyone work with the vapours of mercury and arsenic and not have it? 
But the conception of the elixir as supremely beneficial both to inorganic and to 
organic things, and at the same time supremely poisonous,has an especially good 
parallel in Chinese thought, where tU,1 so often wrongly translated' poison', had for 
the pharmaceutical naturalists throughout the ages the meaning rather of 'active 
principle', active for good or evil according to the conditions. Many of them, indeed, 
would have warmly appreciated the great dictum of Paracelsus already referred to 
(pt. 3, p. 135) that whether or not a thing is a dangerous poison depends entirely on the 
dose.d The poison principle runs down through an Arabic alchemy, as has been seen, 
and thence directly into that of the Latins. At one end the Jiibirian writer says:e 

The result we have sought to obtain is that the elixir when fully prepared should be a light, 
subtle, spiritual and corporeal poison .... It is called poison because of its subtlety and 
penetration (like the wafting of perfumes), and fiery because it resists the fire.! 

At the other end Petrus Bonus is saying in + 1330: 'sic et hic lapis efficit in metallis 
leprosis, et ideo quandoque venenum quandoque theriaca dicitur (thUS also this 
Stone works in leprous metals, and therefore it is sometimes called 'poison' and 
sometimes "universal antidote")'.g And he quotes from Arabic and quasi-Arabic 
sources. Haly speaks of the 'fiery poison' (toxicum igneum);h and Morienussays: 
'unde a quibusdam venenum appellari solet, quia sicut venenum in corpore humano 
ita elixir in corpore metallino ... (hence (the Stone) is often called "poison" by some, 
because in the body of metals it works just as poisons do in the body of man).'i Thus 
did the tradition come down until the end of alchemy itself. 

a It comes again in Kitiib al-Qablh, op. cit., p. 93. And in the MS. written in Syriac script; Berthelot 
& Duval (I), p. IS2. 

b See Corp. 11, iv, 54 and Ill, xxviii, S. The identification seems rather doubtful. 
C Berthelot (I), pp. 61, 17S, (2), pp. 13-14,133,254-5. 
d Dritte Defension in 'Sieben Defensiones' (+1537 or a year later), ed. Sudhotf, voL 11, p. 138. 

Our thanks are due to Dr Waiter Pagel for the exact location of the statement. 
e K. al-Ra/:lma al-KablT, tr. Berthelot & HOl.ldas (I), pp. 174-5, ISI. 
f Similar statements are in the two Kutub al.ZJbaq, Berthelot & Houdas, op. at., pp. 20S, 213. 

El Pretiosa MargaTita Nooella, in Manget, Bibliotheca Chemica Curiosa, + 1702 ed., vol. 2, p. 49. The 
passage was noted by Stapleton (1), pp. 36-7 and App., p. ii. 

h 'Et Haly in suis Secretis: ... ' Presumably this wall a confusion between the advice to monarchs 
given in the Secretum Secreturum of Pseudo-Aristotle (cf. p. 368), or something in the alchemical work of 
al.Razi, Kitab Si" al-AsTar (Book of the Secret of Secrets), already often mentioned (pp. 195.398), and 
some text of Haly Abbas, i.e. 'All ibn aI.'Abbis al.Majlls! (the Mage) who died in + 994, one of the 
greatest physicians of Islam (see Mieli (l), 2nd cd., pp. I2off.; Sanon (I), vol. I, pp. 677-8). Al·Rlzi 
certainly shared the ideas about the poisonous nature of the elixir (Ruska (14), p. 75). As for 'All 
ibn aI- 'Abbas, he wrote no 'Secrets~ so far as we know, but one of the titles of his canon of medicine was 
Kitdb al-Malakl, in Latin Liber Regius, the Royal Book, so the mistaken attribution is undel$tandable. 

i On the Morienus book see pp. 390, 403 above. 

'iI 
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We have now seen that there is in fact a great deal in the Arabic alchemical literature 
on elixirs of life and everlasting life. Of course it is different in general character and 
also in details from anything which we find in the Chinese texts-that would be 
expected-but evidently the atmosphere in the Arab world from + 700 onward is 
radically different from that of Hellenistic pro to-chemistry. If this can be sensed only 
on the basis of texts which have been studied in modern research and translated into 
Western languages, what may we expect when the literally thousands of Arabic 
alchemical books not yet examined are placed at the disposal of the world republic of 
learning? But there is one final point to be made. Immortality or longevity elixir ideas 
did not have to reach Europe only through Islamic culture. If Gruman's pessimism 
had proved to be more justified than in fact it seems to have been this would have been 
even more important, but it always has to be.remembered. Nestorian contacts and 
transmissions sometimes took place directly, a the Armenian kingdoms could some
times be foci for ideas,b and in the travels of the magnetic compass we have already 
seen one vivid possibility of transmission through the + 12th-century Western Liao 
kingdom, the Qara-Khitai.c The mid + 13th century was not at all too late for direct 
influences, and that was just the time when Franciscans like William de Rubruquis 
(Ruysbroeck) were discussing sphygmology in China,d and Odoric of Pordenone 
disputing with Mahayanist ho-shang (monks) abQut reincarnation.e The Italian 
merchants at Yangchow in the + 14th century might have been a little on the late side, 
and even Marco Polo and his contemporaries too, but that there were channels 
short-circuiting both Islam and India we need be in no doubt. How far they carried 
the ideas with which we are here concerned remains to be seen. 

There is one very important theme of Arabic alchemy which seems never before to 
have been set properly in the context of elixir doctrine, though Kraus gave it close and 
learned study.f This was the so-called Science of Generation ('Hm al-Takwin), con
cerned not only with the production of ores and minerals in Nature and in the 
laboratory, including the generation of the noble metals from the base, but also with 
the artificial asexual in vitro generation of plants, animals and even human beings.g 
I t will not do to dismiss such ideas as merely 'medieval nonsense'. They often give 
deep insight into the minds of the men of that age, and they also illuminate what 
passed from one lot of men to another. 

Let us therefore take a closer look at this extraordinary development, as we find it in 
the most explicit source, the Kitiib al-T ajmi' in the Jabirian Corpus. h The artificial 

a There are many examples from the + 5th to the +9th century, and later there was the epic of 
Rabblln Bar Sauma d.escribed in Vol. I, pp. 221, 225. Cf. Budge (2). 

b Cf. Vol. I, p. 224. Also the Radhanite Jews and the Khazars (Vol. 3, pp. 68df.). 
c Vol. 4, pt. I, p. 332. 
d Vol. I, p. 224; we shall be returning to him in Sect. 44. 
e Vol. I, p. 190. A particularly delicate subject in the present context. Odoric might have talked with 

Taoists as well. 
t (3), pp. 97ff. 
g We have already referred to it in the sketch of Jllbirian alchemy on p. 396 above. 
h 'Book of the Concentration' (Kr 398), cf. p. 435 above. There is also some discussion of artificial 

generation in the Kit4b al-Ikhriij mii ff'l-Qawa i14'l-Fi'l (Book of the Passage from Potentiality to 
Actuality), Kr 331, tr. Rex (2); as well as many references in other books of the Corpus. 
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creation of minerals (takwin al-a'fi,jar), of plants (takwin al-nabat), of animals (takwin 
al-~ayawiin) and even of men and prophets (takwin OF~iib al-nawiimis),a by human 
artisanal action (~iini'), imitating the demiurge (bari') or creator of the world,b was 
a cardinal belief of the +9th century. These were the two sorts of generation (kmcm) 
or creation (khalq) distinguished in the Balinis texts, the first (al-kmcm al-afJ)fJ)(ll), by 
God, the second (al-kawn al-thiini), by man. C A Jabirian writer, speaking of the 
elixir, says;d 

If you can succeed in composing (or organising) the isolated things, you will assume the 
very place of the (World-) Soul in relation to Substance,e the isolated things occupyiag in 
relation to yourself the place of the (four) qualities (or natures)-thus you will be able to 
transform them into anything you wish. 

And aurifaction was only one special case of this general principle. In Ibn Khaldfin's 
definition, r alchemy 

is a science that studies the substance (the elixir) through which the generation of gold and 
silver may be artificially accomplished, and comments on the operation leading to it. 

Moreover, the possibility of an artificial generation (takwin) of plants and animals 
was not confined to Jabirian circles, itwas widely believed and discussed. Ibn al
Wa}:lshiya's Kitiib al- Ta'fin (Book of Putrefaction),g c. + 930, has much on it, and it 
was well known at the farther end of the Mediterranean in Muslim Spain, as is shown 
by the Kitiib Ghiiyat al-IJakim of Maslama al-Majri~i (or Pseudo .. MajrIti). c. + 1050 
or a few years later. It was of course connected with the idea of natural spontaneous 
generation, prominent in the Kitiib Sirr al-Khaliqa (c. + 820). Perhaps significantly, 
the Rasii'il Ikhwiin al-$afii' and many other texts attribute that idea to India (or the 
Further Indies) and even place the creation of the first man by this means in India or 
Ceylon.h One has therefore to take the whole matter seriously. And the practical 
directions include some fascinating detail. 

What sort of thing did they involve? In one procedure, in the Kitab al-Tajmi', 
a theromorphic glass vessel, shaped according to the animal intended, i contained the 
semen, blood, and samples of many parts of the organismJ to be reproduced,k together 

a Or legislators. 
b Cf. Kraus (3), pp. 99, 104, 126. 
C Kittib al-A!zjtlr (Book of Minerals), Kr 40. See also Kittib al-Mfzan al-$aghlr (Lesser Book of the 

Balance), Kr 369. 
d In Kitiib Maydiin al-'Aql (Book of the Arena of the InteHigence), Kt 36a. Tr. Kraus (3), eng. auct. 
e Note how well this justifies our interpretation of the passage from Ibn Bishriln quoted on p. 480 

above. 
r Muqatidima, Rosenthal tr., vol. 3, p. 227. 
g Also entitled Kitiib Amir ai-Shams wa'l-Qamar (Book of the Secrets of the Sun and the Moon). 
h Cf. Kraus (3), p. I:n. 
I This was the 'form' (fara), 'mould' (m#tfl) or 'effigy' (ftmam).. 
J For birds the egg-white of the species was to be used. and ni1#hAdir (sal ~oniac) combined with 

added dyeing materials to give to the feathers any colour desired. Cf. Krau$ l3), p. 109. 
k It was even thought possible. to prodUce animals not exis~ in Nature. For example the sperm of 

a bird in a human mould would give rise to a winged man (KtalJ& (3), p. 1(6). How fIttImge it is to 
reflect that in modern experimental embryology it has become possible to do this lilin4 f)f ~ .... 
to mix a variety of tissue-rudiments and have them sort themselves out into a conside,..ble measure of 
individuated organisation. 
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with drugs and chemicalsa chosen in kind and quantity according to the method of 
the Balance;b all this enclosed at the centre of a cosmic model, a celestialsphere(kura), 
globular, latticed, or armillary,C set in continuous perpetual motion by a mechanical 
device.d Meanwhile a fire of the first, or unit, intensity (i.e. a mild one) was kept 
burning underneath. e If the exactly correct time was not reached, or if it was exceeded, 
no success whatever would be achieved. Other schools were partisans of ' putrefaction' 
(sepsis, aififM, ta'fin), or stressed the importance of aeration and stronger heat, or 
considered that blood was more essential than the chemicals;f some said that semen 
was indispensable if the new being were to have the power of speech, and parts of the 
brain if it were to be endowed with thought, memory and imagination. It was even 
averred that higher beings would come forth from the apparatus equipped already 
with the knowledge of all the sciences.g There can be no question that the origin of 
the famous homunculus of Paracelsush lies here, but how far Aldous Huxley would 
have been surprised to find his' Brave New World' of separated totipotent blastomeres 
and artificially incubated 'test-tube babies' anticipated in the dreams of these Arabic 
alchemists we would not undertake to say.! 

A parallel passage about a perpetually rotating spherical cosmic model within which 
the transmutation of all the base metals into gold was performed, occurs in the Kitab 
al-Rawdq (Book of the Filter),J and may be read in the translations of Said Husain 
Nasrk and Kraus.l 

All these constructions seem very un-Hellenistic, but they do signally recall the 
Chinese armillary spheres and celestial globes kept in continuous rotation by water
power, instruments which derived from polar-equatorial, not ecliptic-planetary, 
astronomy, and came into use much earlier than anything of the kind in the West. m 

• Some constituents specifie<l had an Eastern (Iranian) provenance. 
b N .B. an elixir mixture. 
C Instructions for making this are said to have been given in the Ta'tIllm al-Handasa (Teachings of 

Geometry), Kr 2805. 
d In some instructions the central reaction-vessel also had to be made to rotate. 
e For variant processes see Kraus (3), pp. 109, 110, IlIff., 115, 117. 
f It will be remembered that in Arabic alchemy elixirs were prepared not only from inorganic but 

also from plant and animal substances. 
Il Cf. Kraus (3), pp. 115-19. 
h The main passage is in De Nat. Rerum, I, vi, Sudhoff ed., vol. 11, pp. 316ff. The procedure is 

clearly derivative, for human semen was to be allowed to 'putrefy' in a cucurbit for forty days, then 
'fed' cautiously with the arcanum of human blood for forty weeks (cf. Needham (2), p. 65). The theme 
recurs in Goethe's 'Faust', Pt. 11, Act ii, Sc. 2, the laboratory. Earlier Latin allusions of intermediate 
date occur in the writings ofWilliam of Auvergne (d. + 1249), a theologian much given to the study of 
magic, and in the De Essentiis of Pseudo-Thomas Aquinas (perhaps c. + 1310) which attributes artificial 
generation processes to al-RlzI (Thorndike (I), vol. 2, p. 353, vol. 3, p. 139). The origin of the 
homunculus has been sought in the 'little man' or anthToparion (4v8panrapw,,) who appears, with a 
• silver man' and a 'gold man', in the visions of Zosimus (Corp. In, i, 2, 5); but as usual the term seems 
purely allegorical, no pressge of the Jlbirian cosmic incubators-in spite of Berthelot (I), pp. 60, 180; 
von Lippmann (20), pp. 35-6; Kraus (3), pp. 120-1. 

I Two interesting papers have been consecrated by von Schwarzenfeld (I, 2) to the magical and 
alchemical activities of Rudolf 11 at Prague, and especially the objects in his collections still preserved 
in the Hradschin Castle. We did not expect to be able to illustrate a homunculus, but one of Rudolf's, 
actually a human figure of blown glaas enclosed in a prismatic block of glaas, perhaps only a model of 
what one should expect, appears in Fig. 1537. 

J Kr 140. It (I), p. 260. I (3), p. 57 in French. 
m See Vol. 4, pt. 2, pp. 481ff. and its background in Vol. 3, Sect. 20. 
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Similar Indian ideas, especially concerning perpetual motion, are also recalled. a On 
alchemical cosmic models as such there are plenty .f Chinese analogues and pre
decessors, as we have duly seen.b So much for the rotating cosmic shell. 

As for the central vivification, Kraus' ingenuity was much exercised to find 
Hellenistic antecedents, but little was available save spontaneous generation, auto
mata, and rituals for the animation of religious images, none of which is very much to 
the point. Artificial generation in the Arabic sense was, Kraus admitted, unknown in 
Greek writings.c Spontaneous generation on the other hand was of course widely 
believed, as of bees from the corpses of lions, and so on throughout the European 
centuries, faith in it dying out only with the growth of modern biology in the Enlighten
ment period.d It was equally widespread in Chinese culture.e But it was uncontrollable 
by men. As for moving and singing automata or puppets there is surely no need to 
refer to the works of the Alexandrian mechanicians/ but there were other more 
uncanny Graeco-Egyptian stories of speaking statuesg and ever-rotating columns, 
which the Arabs inherited.h However, honours are about even here again, for Chinese 
culture also had a wealth of legends concerning automata, some of which, like the 
Taoist robot of King Mu of the Chou,i came very near indeed to being artificial flesh 
and blood. On the third point' Jiibir' connects the artificial generation schools with 
the image-makers (eidOlopoioi, dOwAo11'owl, m~awwiriin)) raising therefore the matter 
of theurgic animation techniques. It was not a question necessarily of causing statues 
of the gods to move, but rather preparing them in such a way as to serve as the real 
abodes of the spirits which were to be worshipped through them, to assure the real 

a See Vol. 4, pt. 2, p. 539 and Needham, Wang, & Price (I); also Lynn White (14), p. 70, (IS). 
b Pp. 279ff. above. 
c (3), pp. 119, 123. It is true that' Jabir' often claims to be only commenting on a 'Book of 

(Artificial) Generation' (Kitiib al-Tawlld = Peri Genneselis, rrEp, yevv>JUEWS) by Porphyry of Ty.<e, the 
Neo-Platonist (b. + 223), but it must be apocryphal as there is no such title among the well-authenticated 
books of that philosopher. 

d See Needham (2), passim, and the classical monograph of von Lippmann (20). In the present 
context Kraus (3), pp. lo6ff. 

e Cf. Vo!. 2, p. 421 and passim, also Sect. 39 in Vo!. 6. 
f See Vo!. 4, pt. 2, pp. 156ff. and the translation of\Voodcroft (1); with Diels (1), pp. 62ff., the basic 

contributions of A. G. Drachmann, and much other well-known literature. On Daedalus' wooden 
Aphrodite, moved, it was said, by mercury, see Aristotle, De Anima, 1, 3 (406 b 12). 

g One sometimes wonders whether there could have been any $abian influence on the Arabic system 
of artificial generation; remembering especially the Martian sacrifice of the speaking head (p. 427 above). 
Here might be relevant also the later Jewish tradition of the golem, on which the chief study is a rare 
monograph by K. Mueller (1). 

h In Egypt, it was reported, there were two statues borne by a column of iron which spontaneously 
and perpetually rotated on a mirror; the Jabirians said that this WaS discussed with other similar things 
in the Kitiib al-Ashklil al-Tabr'iyya (Book of Natural Figures), Kt 2655. Other stories spoke ofaleaning 
column perpetually rotating. Kraus (3), p. Il3, surmised confusions with the famous Merni;lon statues 
whistling in the dawn wind, the fabled mirror of the Pharos at Ale.,-andria, and the concave sund~l or 
scaphe (cf. Vol. 3, pp. 301-2) with its inclined gnomon and ever-moving shadow. See also Reinse:ll$tein 
(4); and Carra de Vaux (5), translating the Mukhwlar al-'Ajii'ib (Breviary of Marvels) of Pseudo
Mas'udi (c. + 970), notably pp. 161, I98tf., 272, 278. Further in Dodds (2), pp. 194-5. 

! See Vol. 2, pp. 53-4, translating a passage from the Lieh Tzu book well worth re-reading. 
j It was strange that all this should have arisen in Islam, for the Prophet was lIevete, in one of his 

J.zadlth saying: 'On the Day of Resurrection the makers of images will receive the heavieat of ptmish· 
ments, and they will be told, .. Give life to that which you have created".' See Suhrawardy (1) and ()ther 
collections; Kraus (3), pp. I23-4, 134. 
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Fig. 1537. Esoteric objects still extant from the collections of Rudolf II in Prague (von Schwarzenfeld, 
I, 2). On the left, a homunculus, or 'devil in a glass', actually a glass-blown figure enclosed in a prismatic 
block of glass. In the centre two mandrakes or mandrake-like objects; on the right a bell of Tibetan 
flavour. From the Curiosa of the Hradschin Castle, Prague. 

presence, as it were, of these gods and spirits. The Neo-Platonists accepted the idea 
and wrote much on the practice;a from one source we learn that the liturgists observed 
the heavens to get the right time, and then placed the appropriate herbs, gems and 
perfumes in the statue, which itself had been moulded from day mixed with holy 
water, aromatic plant and other material powdered and sieved, together with com
minuted metals and precious stones.b But once again there was not much to choose 
between Hellenistic and East Asian practices, for in China and Japan there was the 
readying of images for the presence of gods, lokapalas, bodhisattvas, etc., even to the 
insertion of model viscera to make them complete, c then their formal consecration by 
the dotting in of the pupil of the eye.d One can only conclude that the Arabs did not 
have to rely exclusively on Hellenistic culture for what they knew (or thought they 
knew) about spontaneous generation, mechanically operated simulacra, or the anima
tion of religious images. All this may have a certain relevance, yet it does not get to the 
root of the matter.e 

a See Kraus (3), pp. 127ff. 
b Porphyry, in his works: 'Philosophy of the Oracles' and' On Statues', discussed by Bidez (2); as 

also his 'Letter to Anebo', an Egyptian priest, ed. and tr. (It.) by Sodano (I). Many references will be 
found in Kraus (3), p. 123, including the interesting book of Weynants-Ronday (I) and the revealing 
paper of I. Levy (I), esp. p. 129. 

C A remarkable example of this is still extant at the Seiryo-jil Temple (the Shakado)2 at Saga on the 
outskirts of Kyoto. The statue of Shakyamuni was made at Khaifeng in + 985 for the Japanese monk 
Chonen3 and taken back by him to Kyoto. The viscera, in appropriately different colours and shapes, 
are made of textile materials stuffed, and have much importance for the study of medieval East Asian 
anatomy. They have been closely studied by Morita Komon (1); Watanabe Kozo (1, 2); and Ishihara 
Akira (1,2). In 1964 Dr Lu Gwei-Djen and I had the opportunity of examining them personally at the 
Shakado, for which our best thanks are due to the Abbot. We shall have more to say about these 
remarkable objects in Sect. 43 in Vo!. 6. On the statue and its history in general see Henderson & 
Hurvitz (1). 

d This 'eye-opening ceremony' paralleled a Confucian custom, the adding of one missing character 
stroke at the dedication of an ancestral tablet, but we do not know how far this goes back. 

e Kraus suggested, rather awkwardly, (3), p. 134, that the artificial generation system was mainly the 

17W~~ 2fl.iflrrli: 33'i~ 
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No, the fundamental feature of the Arabic creation of the rabbit out of the hat lay, 
as we see it, in those chemical substances which were added to the animal materials 
in the central container, for they represented nothing other than the al-£ksir of life, 
and the entire pattern of pseudo-scientific operations-how far ever tried out in 
practice remains somewhat obscure-was simply a new and original Arabic ex.ercise 
using the powers of the life-giving tan. 1 The Chinese elixir idea was at the centre, and 
the Chinese perpetual-motion cosmic model surrounde.d it;a beyond this some part 
was doubtless played by earlier Mediterranean ideas on the .subjeets just discussed. 
In general, therefore, this giving of life to the lifeless, by chemical means, was, we 
conclude, a particular Arabic application of a characteristically East.Asian conception, 
the giving of eternal life to the living, by chemical means. It reminds one of Kungsun 
Ch02 in the - 4th century, saying with typical Chinese optimism: 'I can heal hemi
plegia. If I were to give a double dose of the same medicine I could probably raise 
the dead! 'b 

Summing it all up, we think one could say that Arabic alchemical theory was a 
marriage between the Taoist idea of longevity or immortality brought about by the 
ingestion of chemical substances and the Galenic rating of pharmacal potency in 
accordance with the kras£s or balance of the four primary qualities (the natures). 
Gruman was quite right in remarkingc that Arabic alchemists generally emphasised 
their ties with Hellenistic literature and traditions; that is indeed the dominant impres
sion one gets in studying their writings-but perhaps if those were the books they read, 
the Persian, Indian and especially Chinese ideas and practices were what they talked 
about, few or no texts from those lands being available in Arabic translation at any 
time. The macrobiotics of China seems to have come westwards through a filter, as it 
were, leaving behind inevitably the concept of material immortality on earth or among 
the clouds and stars; after all, Paradise for Muslims was quite similar to the Heaven of 
the Christians, irretrievably subject to 'ethical polarisation' (cf. pt. 2, p. So above). 
Nevertheless some vital smaller molecules filtered through-(i) the conviction of the 
possibility of a chemically induced longevity, validated always by the example of the 
Old Testament patriarchs, (ii) hope in a similar conservation or restoration of youth, 
(iii) speculation on what the achievement of a perfect balance of qualities might be 
able to accomplish, (iv) the enlargement of the life-extension idea to life-donation in 
artificial generation systems, and (v) the uninhibited application of elixir chemicals in 
the medical treatment of disease. This last new development was the subject of a 
classical paper by Temkin (3), who perceived that the whole course of Hellenistic 
proto-chemistry was primarily metallurgical (aurifictive and aurifactive as we should 

old theory of the animation of statues transformed by a strictly monotheist environment. This does not 
seem very convincing. 

a It is curious that in the Picatrix of the mid + I xth century (cf. pp. 313, 4Z7-8) the artificial genera
tion of monsters is ascribed to the' Indians' (Ritter & Plessner (x), p. liv, pp. zS8-90). This may always 
mean the Further Indies. but perpetual motion ideas were prominent in India proper, as already rioted. 

b Cf. Vot. 2, p. 72. C (1), p. 59. 
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say), while Arabic joined with Chinese alchemy in the profoundly medical nature 
of its preoccupations. Ko Hung, Thao Hung-Ching and Sun Ssu-Mo had glorious 
successors of the same cast of mind in al-Kindi, the Jabirians, al-Razi and Ibn Sina. 
Temkin found no link between ch~mistry and medicine in Greek until the poems of 
Theophrastes (c. +620) and Heliodorus (c. +716),a for although Dioscorides and 
Paul of Aegina of course knew of mineral medicines, Gnostic philosophy was as oil 
and water with the Hippocratic tradition, and chemical macrobiotics quite foreign 
to the Hellenistic world (cf. pt. 2, pp. 7 I if. above). Then eventually the first two of the 
ideas just listed, together with the fifth, passed through into the Latin culture of 
Western Europe at the time of the translations in the + 12th century. If nothing living 
was ever seen to step forth from Jabir ibn I:Iayyan's cosmic incubators, chemo-therapy 
with all its marvellous achievements of today was assuredly born from the Chinese
Arabic tradition, with Paracelsus as its midwife.b 

(3) MACROBIOTICS IN THE WESTERN WORLD 

Returning now at last to our own European home, we are not in duty bound, we feel, 
in view of our responsibilities to the civilisation of China, to document in detail the 
attitudes of the Latin alchemists and the Renaissance hygienists and Paracelsians to 
longevity and material immortality. There is too great a cloud of witnesses available 
to everyone with knowledge of the European tongues. Suffice it to say, with Gruman, c 

that prolongevity had remained a neglected theme, hardly indeed perceptible, in the 
West throughout antiquity and far into the Middle Ages, till suddenly in the + 13th 
century there appears full-fledged a macrobiotic alchemy. It must have been brewing 
from the middle of the previous century onwards, as the translations from the Arabic 
multiplied,d but after about + 1230 the idea in one form or another was generally 
accepted. 

Take Albertus Magnus for example, Albert of Bollstadt (+ 1206 to + 1280), that 
• It is possible that these two may have been only one person, at the later date; their background is 

rather obscure. Cf. p. 3z7 above. 
b These words are reminiscent of those with which Wilson (ze), p. 619, concluded his one-man 

symposium in 1040. Much credit is due to the past pioneers in the history of chemistry who have 
reached similar conclusions, often with more insight than evidence at their disposal. An eloquent 
statement of the case was made by Edkins (I7) already in 1855, and elaborated by Martin (8) in 1871. 
Thirty years later Martin's convictions were still the same, (z), pp. Z4, 44fT., 5z, 61, 63, 69. Other 
remarkable pioneers were Hjortdahl (I) in 1909 who got the essence of the pattern right in a few pages, 
and Holgen (I) in 1917. The twenties brought the classical statement of Campbell (I), pp. 53-4, and 
the weak but epoch-making book of Johnson (I). Waley (I4) and Partington (8e) added their weight in 

. the thirties, and since then there have been the studies of Dubs (5), pp. 84-5; Sherwood Taylor (3), 
p. 71, (7), pp. 3z-3; Tenney Davis (z, 3, 4); Figurovsky (I); Chang Tzu-Kung (I); Haschmi (6); 
Bernal (I), p. z03; Amtz (I), pp. z03, z08; and Mahdihassan in many papers. We may also mention 
the interesting reviews of Debus (4), pp. 44-5, (Z4). Among Chinese scholars of high repute the same 
convictions have not infrequently obtained, as witness Li Thao (1Z), p. ZI2, (14), p. IIZ; Fang Chia
SMng (5), p. IZO; Wang Chi-Min (1), p. 1 I and Hsing Te-Kang (1), p. Z5Z. See also Anon. (83), p. 50; 
(167), p. 455. Miki Sakae (2), p. ZO, traces the line, just as we should, from Ko Hung through Jilbir to 
Paracelsus; and Florkin (I), p. 58, in his general history of biochemistry, recognises rhat the macrobiotic 
theme of Chinese alchemy was transmitted through the Arabs to join the transmutative theme of 
Hellenistic prote-chemistry. So did Seligman (z) and Kroeber (3). C (I), p. 49 . 
• d Cf. Dronke (z) on the School of Chartres, so open to Arabic learning. And the classic book of 
Haskins (z). 
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outstanding medieval naturalist so fortunate as to be beatified by historians of science 
as we1l"'as by the Church. He does not speak much of artificial longevity, but he 
knows the medical value of elixirs. In the De Mineralibus he says:a 

We do not intend to show how a certain istorum is transmitted into another, or how by 
means of a medical antidote, which the alchemists call elixir, disea!)eS are healed, and men's 
secrets revealed, or conversely their open knowledge is concealed. but rather to show that 
the stones (i.e. solid chemical substances) are compounded from the elements, and how each 
one is constituted in its own species ... 

In other words, he intends to talk about natural minerals and gems, not about alchemy, 
but in the meantime lets slip that elixirs do something more than aurifaction. As for 
istorum, Dunlop thought it might be a corruption of an Arabic form, perhaps 'un,ur 
(pI. 'anafir) which means element, quality or nature in Jabir, matter in Balinas; 
perhaps iss, i.e. principle. b 

Far more daringly does Roger Bacon (+ 1214 to + 1292) affirm time after time that 
when men have unravelled all the secrets of alchemy there is almost no limit to the 
longevity that they will be aWe to attain. c It was but a part, of course, of his general 
scientific and technological optimism that makes him seem so modern a figure, so far 
ahead of his time. Towards the end of his Opus Majus, addressed to Clement IV in 
+ 1266 or + 1267, there is a section entitled' Capitulum de secunda praerogativa 
scientiae experimentalis'. d Here, in the second 'Example', he says:e 

Another example can be given in the field of medicine, and it concerns the prolongation of 
human life, for which the medical art has nothing to offer except regimens of healthy living. 
In fact, there are possibilities for a far greater extension of the span of life. In the beginning 
of the world the lives of men were much longer than now, when life has been unduly 
shortened ... 

Bacon goes on to say that many believe that this has been according to the will of 
heaven, adding dubious astrological arguments about the senescence of the world, 
but he will have none of this, and recommends not only hygienic regimen but also 
marvellous medicines, some already known and some yet to be found out. 

Although the regimen of health [he says] should be observed from infancy onwards, in 
food and drink, in sleeping and waking, in motion and rest, in evacuation and retention, in 
the disposition of the airs and the control Of the passions, no one wishes to give thought to 
these things, not even physicians, among whom hardly one in a thousand can order such 
matters gently and surely. Very rarely does it happen that anyone pays sufficient heed 00 the 
rules of health. No one does so in his youth, but sometimes one in three thousand thinks of 
these matters when he is old and approaching death .... 

Sins also weaken the powers of the soul, so that it becomes incompetent for the natural 
control of the body; therefore the powers of the body are enfeebled and life is shortened. 

a I, i (Opera, Jammy ed., vol. 2, p. 210). 
b (7), p. 72, cf. Kraus (3), pp. 110, 165. 285. 
C On this in general see Thomdike (1), vol. 2, pp. 655ff.; Ganzenmuller (z), pp. So, ISIff.; 

Frankowska (1), pp. 43, 88-9, 107. 
d This follows upon the Izth chapter of Part VI. 
e Jebb ed., p. 466, tr. Burke (1), vol. 2, pp. 617-18; this and the followingpasilages will befouncl in the 

edition of Bridges (I). vol. 2, pp. 205 fr., 210-12. On the genuine (and spurious) alchemictdwrititlg& of 
Roger Bacon see D. W. Singer (2). 
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Thus a weakened constitution is passed down from fathers to sons, and so transmitted further. 

These are the two natural causes on account of which the longevity of man does not follow 
the natural order established in the beginning. It is praetematurally abbreviated. 

But now it is proved by certain experiments that many things can retard this hastening 
and decline; and secrets found out by experiment show that longevity can be prolonged by 
many years. Many authors have written on these things, and the possibility of remedies 
against this ruin ought to be known. a 

The whole macrobiotic system of Roger Bacon is enshrined on this page. b He did 

not disparage the Hippocratic and Galenic systems of regimen which had come down 

from antiquity,C and he added a reference to the effects of sin, possibly out of respect 
for his cloth though not devoid of psychological validity; yet what was uppermost in 

his mind was the actual prolongation of the human life-span by material and chemical 

means. The traditional hygiene had aimed simply at fulfilling the 'natural' span of 
life; what Bacon offered was, as Gruman says, something radically new in the Western 
world, a methodical rationale for the prolonging of human life beyond its 'natural' 
span. 

After all, it was agreed throughout Christendom that the soul was immortal. Why 

should it not be retained by art a good while longer in its mortal husk? As Bacon 
wrote elsewhere:d 

The possibility of the prolongation of life is confirmed by the consideration that the soul is 
naturally immortal and not capable of dying. So, after the Fall, a man might live for a 
thousand years; only since then has the length of life gradually shortened. Therefore it 
follows that this shortening is accidental and may be remedied wholly or in part. 

Here the reference is to Methuselah's 969 years, but there is no doubt from other 

passages that Roger Bacon took heart from the examples of all the Old Testament 
patriarchs, just as the Arabic alchemists had done before him.e In this way could the 

material immortality of China find a foothold in Europe. In that Western part of the 
world there were, as Gruman has worked out in detail,! three main types of legend 

which helped the acculturation; the antediluvian type, the hyperborean type and the 
fountain type. The patriarchs naturally belonged to the first of these. The second 
pictured certain very far parts of the earth as peopled by extremely long-lived races.g 
The third, analogous to certain Chinese Taoist paradise descriptions,h spoke of rivers 

a Jebb ed., pp. 467-8, tr. Burke (I), vol. 2, loco dt., mod. auct. 
b Other passages of much interest are to be found in his De Retardatione Acddentium Senectutis, tr. 

Browne (I), pp. 53ff., 136. His criticism of reliance upon hygienic regimen alone was that no one can be 
protected against all environmental hazards (Browne tr., pp. 13-14,. cit. Gruman (I), p. 65). Something 

. more was needed-the 'admirable virtues' in things, not yet fully discovered (Browne tr., pp. 46-7). 
C Mem. the translation of Galen's De Sanitate Tuenda by R. M. Green (I). 
d Epistola de Mirab. Polest., tr. Davis (16), p. 35. 
e Gen. 9. One of the best studies of patriarchal longevity and the puzzlement of Renaissance thinkers 

as to how to take it is that of Egerton (I). Explanations were mythical, denying all validity to the tradition, 
or metaphorical, taking the patriarchs as symbols of tribes or dynasties, or Iiteral_ven as early as 
Josephus changes of diet were invoked. We should look upon it now simply as a variety of golden-age 
primitivism (Vol. 2, pp. I27ff.), cf. Boas (I); Lovejoy & Boas (I). On the other hand Roger Bacon 
could-and probably did--(;ite the prophecies of Isaiah, e.g. 65. 17,20, where in the new heaven and the 
new earth no one will be less than centenarian. f (I), pp. 20ff. 

g This goes back as far as Pindar, Pyth. Odes, 10, and has marked Indian connections. 
h Cf. Vol. 2, p. 142. 
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or fountains of life or youth, powerfully restorative ,and preservative if anyone 
could find them and bathe in them. a The role of all these in Baconian and Paracelsian 
optimism remains to be determined more fully. 

A few pages further on Roger Bacon takes up the powers of alchemy.b A paragraph 
full of burning enthusiasm ends as follows: c 

And the experimental science (of the future) will know, from the 'Secret of Secrets' of 
Aristotle,d how to produce gold not only of twenty-four degrees but of thirty or forty or 
however many desired. This was why Aristotle said to Alexander 'I wish to show YOll the 
greatest of secrets', and indeed it is the greatest. For not only will it conduce to the well-being 
of the State, and provide everything desirable that can be bought for abundant supplies of 
gold, but what is infinitely more important, it will give the prolongation of human life. For 
that medicine which would remove all the impurities and corruptions of baser metal so that 
it should become silver and the purest gold, is considered by the wise to be able to remove the 
corruptions of the human body to such an extent that it will prolong life for many centuries. 
And this is the body composed with an equal temperament of the elements, about which 
I spoke previously. 

Here then is Ko Hung (and Jabir too) in Latin dress at last. The final sentence strikes 
a note familiar to us, and indeed Bacon explicitly reproduces the Arabic doctrine of 
perfect equilibration, which must have reached him through the translators in Spain 
and Catalonia. What he had said a page or two earlier was this:e 

Now if truly the elements should be prepared and purified in some sort of mixture so that 
there should be no nocive action (infectio) of one element on another, but that all should be 
reduced to a pure simplicity, then the wisest men have judged that they WQuld have the 
highest and most perfect medicine. For in this way the elements would be on an equality .... 

This condition will exist in our bodies after the resurrection. For an equalisation of the 
elements in these bodies excludes corruption for all eternity. For equality is the ultimate 
end-in-view or final cause of all natural matter in mixed bodies, since it is the most noble of 
states, soothing and quietening all appetite in matter so that it desires no other thing. 

The body of Adam did not possess a full equality of the elements, for there were in hi~ the 
actions and passions of contradictory elements, so that waste occurred and food was necessary 
to make it good. And this was why it was told him that he should not eat of the fruit of life. 
But since the elements in him approached equality there was very little waste in him; and 
hence he was fit for immortality, which he could have secured if he had eaten always of the 
fruit of the tree of life. For that fruit is considered to have the elements in a condition 
approaching equality, and it could have continued the incorruptibility of Adam-which 
would have happened, if he had not sinned. 

The wise have therefore laboured to reduce the elements in various forms of food and 
drink to an equality, or nearly so, and have taught means to this end. 

From this it is evident that the ideas of Ibn Bishtiin and his colleagues were funy at 
a This may have originated in part from Hebrew legend, cf. Gen. 2. 10, Psalms, 36,9 continued in 

Rev. 22. 1. It certainly comes in several versions of the Alexander-Romance (cf. Cary (1); P. Meyer (1), 
pp. 174ff.). General studies of the 'Fountain of Youth' motif are those of Hopkins: (4)j Masson (1). 
Apparently it was what Juan Ponce de Leon, the conqueror of Florida, was looking for in + IS 13; 
Beauvois (1). Cf. Wi1nsche (I). b In the third Exemplum. 

c: Opus Majus, Jebb ed., p. 472, Burke tr., vo!. 2, p. 627, mod. suct. 
d This is Pseudo-Aristotle, Kitlib Sirr al-AITa,., the book of advice to kinp,edited by Roger Bacon 

himself (cf. Steele, I). It originated probably about +800. Cf. p. 297 abo\'e, and p. 497 below. 
e Opus Majus, Jebb, ed., pp. 470-1, Burke tr. vo!. 2, pp. 624-5-
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work among the Latin alchemists, even though there might have been some raised 
eyebrows among the theologians studying Roger Bacon's interpretations of Genesis. 

This comes out in another way in other books.a Thus in the Opus Tert£um (+ 1267) 
there is an interesting passageb on speculative and operational alchemyc which treats 
explicitly 'of the generation of things from their elements', not only inanimate 
minerals and metals but also plants and animals.d This is the very idea of the Arabic 
takwin, and now and then we can even catch Roger Bacon in the use of Arabic phrases 
so typical as 'if God wills'. e There was nothing very new in the belief that Art could 
produce in a single day what Nature takes a thousand years to accomplish,! but we 
ought not to miss the point that Roger was also extremely interested in the possibility 
of perpetual motion machines,g probably to be achieved with magnets, as indeed his 
friend Pierre de Maricourt was constantly occupied in attempting.h Here then were 
the two components of the Arabic artificial generation system, though Bacon probably 
never knew its full details; he would have been very excited if he had, and would 
certainly have found some ingenious way of reconciling it with Christian theology. 

Finally, he adduced a number of case histories to demonstrate the possibility of 
extraordinary longevity, and if they sound very unconvincing to us they may have 
carried more weight with his contemporaries. The' oriental' reference is significant
Artephius, for instance, wandered all over the east seeking knowledge, much of which 
he got from Tantalus the teacher of a King of India, so that he was enabled to live for 
1025 years, by 'secret experiments on the nature of things') Bacon was always 
quoting the story of the Sicilian farmer: i 

In the time of King William of Sicily a man was found who renewed the period of his 
youth in strength and sagacity beyond all human calculation for about sixty years, and from 

a Statements about elixirs, and gold elixirs (chin tan'!) in particular, are scattered everywhere in 
Bacon's books. Cf. Opw Minus, Brewer ed., pp. 314-15, 375, where we hear that gold per magisterium is 
better than natural gold; or again De Secretis Operibus Naturae ... , Brewer ed., pp. 538ff. A further 
source on elixirs is the rather muddled group of tractates attributed to Roger Bacon and published as 
De Arte Chymiae in + 1603, the title beginning Sanioris Medicinae Magistri . .. (cf. Multhauf (5), p. 190). 
In this see especially pp. 285-291. Here elixirs restore sight, and potable gold brings back youthfulness 
even when a man is at the point of death. The authenticity is disputable, but many ideas close to Bacon's 
are present in the book. 

b Ch. XII, text in Brewer (I), pp. 39ff., partial tr., p. lxxx. 
C He deplores at the conclusion that there are so few skilled practical men who understand how to 

conduct chemical operations. 
d The passage repeats the valuation of alchemy as so beneficial for the State treasury, but better still 

as a means of prolonging life, which is unduly short because of lack of regimen and the inheritance of 
corrupt constitutions. 

e E.g. Opus Minus, text in Brewer (I), pp. 314-15. Here again we read of the equilibration of the 
qualities, which is what, if accomplished, will prolong life beyond the single century. 

f Opus Minus, loc. cit. 
g See the De Secretis Operihus Naturae .•. , (before + 1250), Brewer ed., p. 537. This is the place 

which refers to Pierre de Maricourt as • Experimentator tamen fidelis et magnificus'. See also Opw 
Majus, Jebb ed., pp. 465-6, the first Exemplum. 

h Cf. Vol. 4, pt. 2, pp. 540-1. There are many warm mentions of Peter de Maham-Curia the Picard 
in Roger Bacon; cf. Brewer (I), pp. xxxvii, lxxv, 35, 43, 46, e.g. 

I Opw Majus, Jebb ed., p. 469; De Mirab. Potest., Davis tr., pp. 34-5. Thomdike (I), vol. 2, p. 354. 
identifies Artephius with al-Tughrll'J, on whom see p. 402 above. 

j Opus Majus, Jebb ed., p. 469, Burke tr., vol. 2, p. 622; De &tardat. Accid. Senectut., Browne 
tr. p. 7S; De Mirab. Potest., Davis tr., pp. 33-4. 

,~ft 
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a rustic ploughman became a messenger of the king. While ploug~ng in the fields he found 
hidden in the earth a golden vessel which contained an excellent liquor. Thinking that this 
liquor was dew from the sky he drank of it, and washed his face, and was restored in mind 
and body beyond all measure. 

There are many other reports of the same kind in Bacon's writing-s,a further study 
of which we may omit, but this one deserves particular mention because he used it 
explicitly to recommend potable gold.b 

And a good experimenter says in his book on the regimen of the aged that if one took that 
which is tempered (or equilibrated) in the fourth degree (i.e. the highest), and what swims 
in the sea, and what grows in the air, and what is thrown up by the sea, and a certain plant 
of the lndies, and that which is found in the viscera of long-lived animals, and the two 
creeping things that live in the lands of the Tyrians and the Ethiopians, all prepared and 
elaborated as they ought to be with the treasure of a noble animal, then it would be possible 
to prolong the duration of human life by many times, delaying the onset of old age and 
mitigating the affections of senility. 

Now truly that which is tempered in the fourth degree is gold, as is said in the book 
De Spiritibus et Corporibus, the greatest friend of nature above all others. And if by a certain 
experiment this could be made as good as possible (which would be far better than natural 
gold), C as the alchemical art has power to do, like the vessel which the farmer found, andifit 
could be dissolved into a liquid like that which the ploughman drank-then a marvellous 
operation would take place in the body of man ... 

If one compares all this with the hopes of Ran Wu Ti and his Taoist advisers (pt. 3, 
pp. 29ff. above) the coincidence is striking. 

This last passage contains some rather mysterious allusions, but they are cleared up 
in other Baconian writings, notably the tractate De Retardatione Accidentium Senectutis, 
which can be dated between + 1236 and + 1245.d There the seven occulta turn out 
to be as follows, first gold (as just stated), second ambergris or spermaceti (that which 
swims on the sea or is cast up by it), e third the flesh of vipers or lizards, 'dragons', 
from Ethiopia, fourth rosemary, sixth a bone believed to come from the heart of the 
stag, and seventh lign-aloes f (the 'plant' from India).g The fifth proves to be some
thing more remarkable than any of these, namely fumus juventutis, i.e. the exhalation~ 

a See, for example, Opus Minus, Brewer ed., pp. 373ff. William of Sicily reappears, together with 
many other cases, in De Secretis Operibus Naturae . .. , Brewer ed., pp. 538ff. 

b Opus Majus, Jebb ed., pp. 469-70, Burke tr., vo1. 2, p. 623, mod. auct. Gruman (I), p. 63 remarks, 
quite rightly, that the thought here is strikingly IJimilar to that of Li Shao-Chiln in the -2nd century. 

C What did Ko Hung say in + 315? See pt. 3. p. 2. 
d I shall always remember the astonishment I experienced when first reading the text and expose of 

this work by Little & Withington (I), so Taoist in its implications. What follows is based upon pp. 15, 
57 ff., 140ft of their study. 

e On ambergris see pt. 2, p. 142 above. Spermaceti wax is not an intestinal concretion but a product 
from the heads of a number of whales and dolphins; Bacon seems not to have distinguished between 
them. Ambergris had been used as an aphrodisiac traditionally among the Arabs and perhaps also in 
China (cf. Davenport (I), pp. 37ff.). 

f On the perfumed aloes-wood see Vo!. 5, pt. 2, p. 141 above. 
g Nearly four hundred years later quite a similar list of medicines condUcive to loagevity was given 

by Francis Bacon in his Historia Vitae et Mortis (+ 1623). They include gold in :all its forms, pearls, 
emerald, hyacinth, bezoar, ambergris and lign-aloes (Montagu ed., vol. 10, pp. 178ff.). Frequent blood
letting was to be avoided. Cr. Walker (3). 
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or effluvia of healthy young persons. As the Secretum Secretorum says:a 'Si sentis 

dolorem in stomacho ... tunc medicina necessaria tibi est amplecti puellam calidam et 

speciosam'. This was a kind of contagion, for Bacon also says: 'Infirmitas hominis in 

hominem transit, ita est sanitas.' The geriatric benefit supposedly derived from 

proximity to a healthy and beautiful young girl, with the absorption of her breath, is an 

idea presumably as old as King David,b and it was certainly still current in the 

+ 16th, + 17th and + 18th centuries;c but when we go on to read that coitus entirely 

destroys the effect we can no longer forbear from recalling that Chinese physiological 

alchemy (nei tan I) which will be the subject of the following sub-sections in pt. S' and 

it looks as if Bacon was recommending the transfer of chhi,2 for what else could fumus 
juventutis mean? Strangely also, if this happy solution was unattainable, Roger Bacon 

recommended as a substitute some kind of arcanum prepared from human blood.d 

For more reasons than one, therefore, he probably felt it necessary to be as discreet as 

possible in discussing elixirs with the Pope or with his Franciscan colleagues. But his 

texts remain for us the supreme and first great example of hsien l medicines and 

hsien l hagiography in the Western world. 

Any intimations of chemical macrobiotics which one can find in Europe reinforcing 

Roger Bacon's convictions during the following half century or so are obviously of 

great interest for the theme of transfer from the East. Hence we should not overlook 

a striking passage in Marco Polo which occurs in his account of India (Malabar).e 

Speaking of men whom we might think of as sadhus he says:f 

And these Braaman (Brahmins) live more (i.e. longer) than any other people in the world, 
and this comes about through little eating and drinking and through great abstinence which 
they practise more than any other people .... 

Moreover they have among them regulars and orders of monks according to their faith, 
who serve the churches where their idols are; who are called 'ciugui,g (and) who certainly 

a Steele ed. (I), p. 73, tr., p. 198. This was the Arabic 'Book of the Secret of Secrets' again, i.e. 
advice to kings, Pseudo-Aristotle addressing Alexander, edited by Roger Bacon about + 1255 with an 
introduction added by him some twenty years later. Cf. pp. 297, 368,494 above. 

b I Kings, I. 1-4, Abishag the Shunamite. 
C In + 1573 our own second founder, Dr John Caius, adopted some such technique in his last 

illness, though it may also have been connected with a diet of human milk for his disordered stomach, 
perhaps due to a carcinoma. In the following century the same was reported of our WiIliam Harvey by 
John Aubrey in his 'Brief Lives' (Dick ed., p. 213). So also Thomas Sydenham praised the balsamic 
exhalations 'ex sano et athletico corpore'; and Francis Bacon had said' Neque negligenda sunt fomenta 
ex corporibus vivis', going on to speak of King David (Hist. Vit. et Mort., Montagu ed., vo!. 10, p. 244; 
cf. Grmek (2), pp. 44-5). And in the + 18th century came Cohausen's book on the subject, which we 
shall discuss in pt. 5 below. One can hardly forbear from adding a reference to Nabokov's famous novel, 
'Lolita'. 

d This recalls the conjecture of Multhauf (5), pp. 190, 192, that Roger Bacon belonged to a school 
of Latin alchemists which firmly believed in what they had learnt from Arabic sources, the preparing of 
elixirs from organic materials. Multhauf suggests that the majority, more faithful perhaps to Hellenistic 
traditions, accepted only mineral and metallic magisteries, abhorring the others. Further research may 
be expected to throw more light on this. 

e Attention was drawn to it by Berthelot (10), p. 201. 
r Ch. 177, Moule & Pelliot tr., vo!. I, pp. 403-4, text, vo!. 2, p.1xxxii. The omitted sentences enlarge 

on the remarkably good teeth of these sages, who do not bleed themselves or others, and whose food is 
mainly bread, rice and milk. g I.e. yogi (Pelliot (47), p. 391). 

Ipqf't 2. 3 fill 
32 HSC 
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live more than all others in the world, for they commonly live from 150 years to 200. And 
yet they are all quite capable in their bodies so that they are well able to go and come wherever 
they wish, and they do well all the service which is needed for their monastery and for their 
idols, and though they are so old they render it as well as if they were younger .... 

And again I tell you that these ciugui who live so long time ... eat also what I shaU e~plain, 
and it will seem indeed a great thing to you, very strange to hear. I tell you that they take 
quicksilver and sulphur and mix them together with water and make a drink of them; and 
they drink it and say that it increases their life, and they live longer by it. They do. it twice in 
the week, and sometimes twice each month, and you may know that those people uSe this 
drink from their infancy (so as) to live longer, and without mistake those who live so long use 
this drink of sulphur and of quicksilver, .. ,8. 

And he goes on to expatiate on the gymnosophists. The passage is particularly 
interesting because the dietetic-hygienic element and the elixir-pharmaceutic element 
are both so prominently present; Li Shao-Chiln's cinnabar is living again in Rusti
cianus' Latin. Marco Polo was a contemporary of Roger Bacon's; he reached China in 
+ 1275 and left for India in the year of Bacon's death, + 1292, returning to Italy by 
+ 1295, so that the dictating of his reminiscences belongs to the ensuing decade. Of 
course Marco's information did not spread with the rapidity of a mass;"produced 
paperback of the present day, but it attained diffusion in a considerable number of 
manuscripts which were widely read,b and what he reported of the chemically-induced 
longevity of Asian saints and sages must at least have chimed in with those other notes 
which emanated from specifically Arabic Sources. c 

After this time the theme of elixirs goes continuously on. In the following century 
the VilIanovan Corpus has a Liber de Conservatione Juventutis et Retardatione 
Senectutis.d About + 1320 John Dastin wrote a letter on alchemy to John XXII 
which opens as follows: e 

• Whatever the true facts may have been, Marco Polo is borne out by a text two hundred years older 
than himself, the Rosii~vokolpa. There we read that • half a polo of sulphur and one pola of mercury, 
taken for a year, bestows a longevity of three hundred years' (Roy & Subbarayappa tr., p. 85). 

b For example, there is an evident echo in Francis Bacon's Hist. Vit. et. MOTt. (+ 1633): 'Etiam 
Seres, Indorum populus, cum vino suo ex palmis, longaevi habiti sunt, usque ad annum centesimum 
tricesimum' (Montagu ed., vol. 10, pp. 164-5). 

C Some of the ideas in the foregoing passage had, to be sure, been current in Europe a longtime 
before Marco Polo, for they can be found in the Alexander-Romance. that corpus of legend about 
Alexander the Great which first took form in the + 3rd or + 4th century. We have had occasion to·refer 
to it before, in connection with aerial cars (Vol. 4, pt. 3, p. 572:), diving-bells (Vol. 4, pt. 3, p. 674) and 
the Great Wall (Vol. 4, pt. 3, pp. 56-7). Its Sino-Indian element occurs especially in the Commtmittirium 
PaUadii (ed. Pfister (x); cf. Cary (1), pp. x:dI.; Derrett (1); Ross (I), pp. 30ft; Coedes (I). pp. 9$1£.). 
There we find mention of (a) Serica, the land of·the silk-producing Se res, (b) the Isles of the Biest(I:ike 
PhCng-Lai), (c) the capture of ships with iron nails by magnetic rocks. (cf. Vol. 4, pt. I, p. 235), (d)the 
longevity of the brahmins, never less than 150 years, (e) their simplicity, piety and vegiltari~ diet. 
Palladius, who must have written his account by +375, did not claim to have gone to India or the 
Further Indies himself, but got much information from one Thebeus Scholastkus, who had been there 
from + 356 to + 362. Those who collect pepper, he says, get it from troglodytic <!warfs in the uttermost 
islands, little men who share the virtues and the longevity of the brahmins. Among the .echoes of this 
story is the dwarf-motif in the + nth-century German poem • Ruodlieb' (Wemer Braun). But the 
mercury and sulphur are in Marco Polo alone. Cf. p. 483 above. 

We have to thank Dr Peter Dronke for illuminating discussions on these subjects. 
d Cf. Little & Withington (1). Amold died in + 13 II, but this would be rather later. 
e Josten (I), p. 43; cf. Ferguson (1), vol. I, p. 199. 
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This is the secret of secrets, the priceless treasure, the very true and infallible work 

concerning the composition of the most noble matter (the philosophers' stone) which, 
according to the tradition of all philosophers, transforms any metallic body into very pure 
gold and silver, which conserves (bodies in their) essence, and fortifies (them) in (their) virtue, 
which makes an old man young, and drives out all sickness from the body. 

And after a disquisition on equilibration of temperament, sulphur and mercury, 
ferment and the like, he ends by saying that lastly 

it is incerated so that the spirit may be incorporated and fixed in the body, until it becomes 
one with it, standing, penetrating and perfusing, tingeing and remaining-of which, according 
to the philosopher, one part converts a million parts of any body you may choose into the 
most genuine gold and silver respectively, depending on which of the two elixirs you have 
prepared. And it has effective virtue over all other medicines of the philosophers to cure all 
infirmity, because, if it were an illness of one month it cures it within one day, but if it were 
an illness of a year it cures it in twelve days. But if it were an inveterate illness (like old age) 
it cures it in a month. And therefore this medicine ought to be sought for by all men every
where, and before all other medicines in this world.& 

By this time alcohol had become widely known and used. b John of Rupescissa 
(ft. + 1345) was perhaps the first to identify it with the quintessence or missing fifth 
element,C and though gold leaf suspended in alcohol was more impressive as an 
elixir symbolically than effectually, the new solvent did give access to higher concen
trations of many active substances from the plant and animal world. d 

Henceforward the elixir idea becomes a universal commonplace. Thomas Norton, 
speaking of the Ruby Stone of the Philosophers in his Ordinall of Alchemy, c. + 1440, 
wrote:e 

Whereof said Mary, sister of Aaron 
'Life is short, and Science is full long', 
Natheless it greately retardeth Age 
When it is ended (accomplished) by strong Courage ... 

And we may end this phase of the story by the inevitable quotation from Ben J onson. f 

a Op. cit., p. SI. 

Mamm: Ha! 
Do you think I fable with you? I assure you, 
He that has once the Flower of the Sun, 
The perfect Ruby, which we call Elixir, 
Not only can do that, but by its Vertue, 
Can confer Honour, Love, Respect, Long Life, 
Give Safety, Valour, yea, and Victory, 
To whom he will. In eight and twenty days 

b For an account of the discovery of alcohol and its spread cf. pp. 122ft'. above. 
C Cf. Leicester (I), p. 89; Multhauf (5), p. 2II. 
d See on the history of the quintessence Sherwood Taylor (6). 
e Holmyard (12), p. 87, facsimile of 1652. 
f The Alchemist, 1610, p. 372. Cf. pt. 3, p. 214. After all this, and with the background we now have, 

it hardly comes as any surprise to find that a work on cinnabar as a drug was published by Gabriel 
Clauder at Jena in + 1684. 
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I'll make an old Man, of Fourscore, a Child. 
Surly: No doubt, he's that already. Mamm: Nay, I mean., 

Restore his Years, renew him, like an Eagle, 
To the fifth Age; make him get Sons and Daughters, 
Young Giants; as our Philosophers have done 
(The antient Patriarchs afore the Flood) 
But taking, once a week, on a Knives Point, 
The quantity of a Grain of Mustard of it: 
Become stout Marses, and beget young Cupids ... 

If the general picture so far outlined is approximately correct, namely th~t there 
was a passage of the elixir idea from the Arabic alchemists to the Latins, reachitllg full 
acceptance by them, according to their lights, in the time of Roger Bacon; then it 
might be expected that similar macrobiotic hopes would have become known in 
Byzantine culture a couple of centuries earlier. This is exactly what we find. If we 
open the history of fourteen Byzantine rulers written by Michael Psellus about + 1063, 
his Chronographia, we can read a very peculiar passage about the reign of the Em.,ress 
Theodora (+ lOSS to + IOS6). Psellus wrote: a 

The extremely generous persons [installed by her in positions of authority in the ch!Uch]b 
who surpassed all bounds of liberality with their munificent gifts, were not angels cap)'ing 
messages to her from God, but men, who imitated the angelic beings in outwardappe~ee. 
yet at heart were hypocrites. I am referring to the Naziraeans of our time.C These men model 
themselves on the Divine, or rather they have a code of laws which is, superficially, blijled on 
the imitation of the Divine. While still subject to the limitations of human nature, they 
behave as though they were demigods among us. For the other attributes of Divinity they 
affect utter contempt. There is no effort to harmonise the soul with heavenly things, no 
repression of the human desires, no attempt by the use of oratory to hold in check some men 
and goad on others. These things they regard as of minor importan<:e .. Some of them utter 
prophecies with the assurance of an oracle, solemnly declaring the will of God. Others 
profess to change natural laws, cancelling some altogether al'>': t:xtending the scope of others; 
they claim to make immortal the dissoluble human body and to arrest the natural changes 
which affect it. To prove these assertions they say that they always wear armour, like the 
ancient Acarnanians;d and for long periods of time walk in the air-descending very rapidly, 
however, when they smell savoury meat on earth! I know their kind and I have oftef! seen 
them. Well, these were the men who led the empress astray, telling her that she would live 
for ever; and through their deceit she very nearly came to grief herself and brought ruin on 
the Empire as well. 

They predicted for her a life going on centuries without end. Yet in fact she was already 
nearing the day which Fate had decreed should be her last. I ought not to use such an 
expression-what I mean is that she had nearly finished her life and the end was at hand. 
As a matter of fact she was assailed by a very terrible illness .... 

And indeed she died in the summer of the second year of her reign, aged 76. 

a Theodora sect., paras. XVIII, XIX, cf. also xv, Sathas ed., pp. 186-7; Renauld ed., voL 'Z. pp. 
8c-I; Sewter tr. p. 269. 

b The grammar is faulty here but the reference seems to be to ecclesiastical promotio~ mentioned 
in a just preceding paragraph. 

c I.e. monks, from Heb. nazir, separated. 
d An allusion to Thucydides, I, 5. speaking of a semi-civilised people. 
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From this it seems clear that Theodora was under the influence of a group of monks 
who claimed to be in possession of macro biotic techniques. a Though these are not 
described, they could well have been psycho-physiological as well as chemo-therapeutic, 
and the whole passage has a very Taoist, or perhaps one should say rather at such 
a time and place, a Sufi, or even Siddhi, character. Walking on air is just what one 
expects of a Taoist hsien, and the remark about the failure to repress human desires 
might be an obscure reference to something like that physiological alchemy which will 
be the subject of the remainder of this Section.b Unfortunately none of the commen
tators has anything whatever to say about this strange group of Christian monks, so 
we can only record their existence. c 

The name of Michael Psellus ought to strike a familiar note in the mind of anyone 
who has patiently followed our exposition from the beginning of Vol. 5.d For he was 
indeed none other than that Psellus who addressed an 'Epistle on the Chrysopoia' 
to the Patriarch of Byzantium in + 1045 or + 1046.e He wrote a preface to the Greek 
proto-chemical Corpus, and may indeed have been its first collector.! He was in 
touch with Arab scholars, and had Arabs among his pupils, this at a time when many 
Arabic writings were being translated into Greek.g In another place in the Chrono
graphia he has an interesting passage on the chemical interests of the Empress Zoe, 
who died in + 1050 aged 72 under Constantine IX; she turned her apartments into 
a veritable laboratory and never tired of investigating the properties of perfumes and 
their combinations. h Thus here we end, as we began, with Michael Psellus, a polymathic 
man whose life and times would repay, it seems, much further study by historians of 
science. 

After this there is little more for us to say by way of conclusion. In the field of 
macrobiotics with which we are concerned there were two great movements during 
the scientific revolution. First, the ancient Greek tradition of medical hygiene, which 
had by no means been repudiated by Roger Bacon and the alchemists who followed 
him, gained from their elixir beliefs a new impetus and a new lease of life. In + 1550 
Luigi Cornaro published his Discorsi della Vita Sobria;1 this, though largely dietetic, 
laid much emphasis on the avoidance of psychological strains and submission to the 
passions) In these ways the innate moisture could be conserved. k Widely translated 

a Of course it was customary for Byzantine ecclesiastics favoured by the emperor to predict long life 
for him, and length of days, just as they threatened an ill-disposed one with an early death through the 
assured wrath of God-but here there seems to be something more than these usual reactions. 

b In pt. s. 
C The Hesychasts, of course, borrowed meditation techniques from Buddhism or Hinduism, but 

their movement was much later, in the first half of the + 14th century. 
d Pt. 2, p. 17, and p. 328 above. There is now a biography by Pingree (2). 
e See Bidez (I), which includes an Italian translation. The Patriarch in question was apparently 

Michael Cerularius, not Psellus' friend }oannes Xiphilinus, as has often been stated. 
t Cf. Berthelot (I), pp. 102, 248-9, 279. 
Ir Bidez (I), p. 23. h Sewter tr., pp. 186-']. 
i Comaro (+ 1467 to + IS65) was a friend of Fracastoro. On him and his work see Sigerist (2); 

Walker (I). No less than nine English translations had appeared by 1825. 
j This was strikingly siInilar to Chinese physiological alchemy; cf. pt. 5 below. 
k This was Aristotelian and Galenic orthodoxy (cf. Gruman (I), pp. 15ft'.) yet it reminds one of the 

necessity for the conservation of the ehing.' 

'M 
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and approved, Cornaro's book had many successors, notably Lessius' Hygi4sticon of 
+ 1614a and Sir William Temple's essay on health and longevity ( + 177o}.b In + 1796 
came Christopher Hufeland's Art of Prolonging Life, in which the tenn macrobiotics 
was first used, appearing indeed in the original German version of the title. The 
influence of Hufeland, who was a friend of Goethe. Schiller and Herder, extended all 
over the world, and his prescriptions for longevity, in themselves very reasonable, 
passed into Japanese literature in the translations of Ogata KOan 1, C as has been shown 
by Achiwa Goro (1) in his interesting study of the theory of nature-healing in the 
Rangaku period. Hufeland also exerted a great effect on many nineteenth .. century 
writers on medical hygiene and macrobiotics,d following the ideas of WiUiam Godwin 
and A. N. de Condorcet. 

The other great movement just mentioned was of course that of iatro-chemistry, 
especially as it developed to the fullness of the Paracelsian form. This was the great 
empirical phase of chemistry developing in opposition to Galilean-Newtonian 
mechanicism, along with movements of lesser scope such as that of the biologically
minded Cambridge Platonists.e Necessarily it too had Pythagorean and Neo-Platonic, 
not to say Gnostic and Hermetic, roots.f How far it could have had certain East Asian 
roots, transmitted either through the Arabs or by way of more direct contacts in the 
+ 13th century and later, would be very hard to say, yet it really is the case that much 
of the Paracelsian thought-world has a strangely Chinese air.g For example, the very 
idea of an organic universe, with an interconn~ctedness of all things, h the prominence 
of the macrocosm-microcosm analogy,! and the readiness to conceive of action at a 
distance, based on resonance and 'magneticall' phenomenaj-in all these things one 
has to speak at least of a parallelism with traditional Chinese world-views. But there 
are more detailed and disturbing similarities. The Paracelsians spoke of two kinds of 

a English translation (Cambridge) by + 1634. b Works, vo!. 3, p. z66. 
c For example, Byogaku Tsaron2 (Survey of Pathology), and Hushi Keikm Ikun3 (Mr Hu's Well

Tested Advice to Posterity). 
d Notably Sweetser (I), who was the first to speak of 'mental hygiene' (1867), Jacques {I), who 

emphasised the will of the individual in determining his own fate, and Thoms (I), whoco1lected as much 
evidence as possible about human longevity from historical records. The term 'folk-lo;re' Was coined 
by him. 'Gerontology' was introduced by Metchnikov in 1903, and 'geriatrics' by NalIcher in 1909. 

e Cf. Vol. z, pp. Z96, 503-4, where we have touched on the Chinese parallelisms before; 
f Particular attention has been paid to these by Pagel (z8) and Pagel & Winder (x, z). Gnosties and 

Paracelsians both had a predilection for classifying celestial-terrestrial beings, processes and elements 
in groups of eight. This recalls the eight trigrams (pa kua4) of the I Ching (on which see Vol. z, p. 3 I 3). 
Hearsay about these might have strengthened the ogdoad tendencies in the West, but it would ha~e to 
have happened quite early. 

g The fact that the Paracelsian pharmaceutical revolution, lucidly sketched by Debus (ZS), used 
mineral drugs in defiance of the herbal UMe fixe of the Galenical Colleges, was alone enough to unite 
it with the age-old tradition of Chinese pharmacy (cf. pt. 3, p. 46 above, and Needham (64), p. z84), and 
cannot but suggest some trains of influence. Lach (5), vo!. Z, pt. 3. pp. 42Z If., eonsiders the tradition that 
Paracelsus stayed some time with the Tartars in Russia, and ponders on how their name entered chemical 
terminology. 

h Cf. Debus (z), p. xxxiv on Elias Ashmole, and (18), pp. 19, 86, (z6) on the Parace1sians. 
I Cf. Debus (6), p. 391, (7), p. 47. for comparison with Vo!. z, pp. z941f. and passim. Cf. Zippert (1); 

Pagel (z8), pp. 38, IZ4. 
J Cf. Debus (6), p. 390 and 400-1 on Kenelm Digby, as also Dobbs (1); and Gelbart (1) on Waiter 

CharIeton. 
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fire,a strangely echoing the Chinese division of that element into 'princely fire' (chiin 
huol ) and 'minesterial fire' (hsiang huo2 ).b Sexuality was very prominent in their 
thinking,c as it had been in that of all proto-chemists and alchemists from the 

beginning.d Robert Fludd coined the words 'volunty' and 'nolunty',e the former to 

express sympathy, light, warmth, life and expansion, the latter to express antipathy, 
dark, cold, death and contraction---can they have been anything other than Yangl and 

Yin4 respectively? By this time Jesuit-transmitted knowledge could have been coming 
in, a phase of contact which might also have been responsible for the play which he 
made of the 'light' and 'heavy' antithesis (chhing,5 cho6) in cosmogony.r After such 
parallelisms it is hardly surprising to find Fludd engaging in symbolic correlations 

between spatial directions and the viscera of the body;g while every Paracelsian wrote 
on sympathies and antipathies,h categories of reactivity,1 and numerology rather than 

mathematics) Pervading all was their characteristic empiricismk and their emphasis 

on the medical and macrobiotic side of alchemy.1 We are not saying that all these traits 

were marks of the future that modern science had before it, obviously in many ways 
the exact reverse was the case, but among them certain great convictions stand out, 

notably that chemo-therapy in unimagined power was a realisable goal for man;m and 

if indeed there were East Asian contributions, however indirect, to these ideas, then 
some invaluable sense came through along with the nonsense.n About the intermedia
tion of the Arabs enough has already been said; for this period one should perhaps look 

for more direct contacts (Fig. 1538). 

• See Pagel (28), p. 70; Pagel & Winder (I), (2), pp. I02ff. This was gnostic, rabbinic and kabbalistic 
doctrine, so if there was any connection it must have been much earlier than the + 16th century. 

b Cf. Vol. 4, pt. I, p. 65, and for a full explanation, Vol. 6. The doubling came about in China 
because of the necessity of meeting the need of medical philosophy for a sixfold rather than the fivefold 
classification. C See Pagel (28), pp. 62ff. 

d Cf. pp. 363 ff. above. 
• See Debus (6), p. 405. This was in Fludd's Philosophia Moysaica, published posthumously in 

+ 1638. The idea of positive and negative here was applied by him to magnetism, following William 
Gilbert; and as time went on to electricity by + 18th-century physicists. Polarity also played a great 
part in the Naturphilosophie school (cf. Pagel (I), pp. 291-2). 

f Cf. Debus (8), p. 266. g Cf. Debus (8), p. 272, (18), p. 116. 
h Cf. Debus (6), p. 391, (18), p. 90. j Cf. Debus (6), p. 407. 
j Cf. Debus (7), p. 49. k Debus, op. cit., p. 43. 
I Cf. Debus (18), pp. 23, 146, (21, 22, 23). 

m The fact that I am sitting here writing these words is in itself an indication of what we all owe to 
the elixir alchemists and the Paracelsians. Without public hygiene, sulpha-drugs, immunology and 
antibiotics I should have been carried away thirty years ago or more. In Roger Bacon's time old age 
began at 45. 

n For those interested in • nonsense' (and who ever knows what may come out of it?) an interesting 
study might be the comparison of the cosmic-chemical charts of different cultures. Singer, Anderson & 
Addis reproduced one of these from a + 15th-century alchemical MS. (BM, Egerton 845, (I), their 
no. #0), and Heym (I) gave another from an early + 18th-century work on mystical alchemy, the 
AUT~a Catma Honuri. It is very likely that the Kabbalah literature had something to do with this, for it 
delighted in charts of creation (the' Sephirothic Tree '), as may be seen in such works as Athanasius 
Kircher's O~ipus Aqyptiacus as well as the Hebrew originals (cf. e.g. Hall (I), pI. CXXIII); to this we 
drew attention in Vol. 2, p. 297 in connection with the influence of Chinese organic and correlative 
thinking on Europe. Indeed the first model for all subsequent cosmic-chemical charts could conceivably 
have been the Neo-Confucian Thai Chi Thu, described and discussed in Vol. 2, p. 461. Thanks are due 
to Mrs Alice Howell of Westbury, L.I., for raising this point. 

siilt 
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Fig. 1538. Chart to illustrate the multi-focal origins of proto-chemistry. 
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This chart is to be seen as superimposed roughly upon a map of the Old World, allowance being made 
for diagrammatic displacements occasioned by the different time-periods of the cultures. Single or 
double arrow-heads mark the arrival of well-established influences; less certain ones are qualified by 
interrogation marks. The pattern itself may also be visualised in depth, as the older lines of influence 
are drawn underneath the later ones at places where they cross. 

The phrase' multi-focal' is that of Sheppard (6), but since we define alchemy as macrobioti(;S+ auri
faction we find it applicable not to alchemy but to proto-chemistry. It is now unquestionably cleartbat 
there were two foci of aurifiction and aurifaction, Hellenistic Egypt and China; petbapli there w~e 
four if Persia and India should be included as well, their independence remaining still in some doubt. 
But there was only one focus of chemical macrobiotics, China, hence the home of all alchemy sensu 
stricto; and one can see this influence spreading westwards when the time came through Arabic and 
Byzantine culture to the Latin West, and therefore into Paracelsian iatro-chemistry and modem chemo
therapy. 

The stimuli which may have acted upon Chinese culture in ancient times with the gen~tion oC the 
hsien tan complex are very obscure, but two dotted lines are shown to indicate the possible role of lOma 
haoma ideas and practices. Gilgamesh's herb of immortality, back in the - 3rd millennium. might have 
been the ancestor of these, but Ancient Mesopotamia has been excluded from the chart fl>r the sake of 
simplicity, since geographically it would underlie the Arabic culture. Moreover, we still have very little 
sure information about the chemical knowledge of the BabyJonians and Assyrians. Presumably the 
technology of the precious metals, glass, ceramics, fermentations, bitumefts, perfumes and the like. 
should be shown by a series of dashes influencing the Hellenistic, Byzantine and Syriac cultures, as has 
been done to indicate the influence of the traditional technology of Ancient Egypt; but none of this 
demonstrates either aurifiction or aurifaction. still less chemical macrobiotics. 

Lastly, it will be seen that Indian culture is drawn in a rather isolated position. This is not beCfl~e 
we believe that it really was so, but because Indian philology and archaeology are as yet IiQ: uruh:velClped 
that the dating of texts (and therefore of ideas and practices) presents grave difficulties, while at the 
same time the study of ancient artifacts has so much more yet to tell us. AlmO!\t the only thiilgs that 
can be said for certain are that Indian medicine, mineralogy and other sciences exerted a ~t infiuence 
on the Arabic world from the + 7th century onwards, and that Chinese macrobiotics influenced . India 
to some extent at a rather earlier date. 
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It was not common for the + 17th-century mystical chymists to make any direct 
reference to the ideas of the Chinese, but one such allusion does occur in Thomas 
Vaughan's Magia Adamica (+ 165o).a Here, however, the justification claimed was 
not because of any priority of theirs, but rather by their recognition and confirmation 
of a universally valid philosophia aeterna. Vaughan was arguing that natural magic 
was the way in which God himself, as the Holy Spirit, worked and had worked in 
creation, that it was essentially chemical in nature, a vivification of matter, that man 
can use the same creative forces if he is in tune with the divine Word or Logos, and 
that the Kabbalah as well as Greek and Egyptian magic were only imperfect anticipa
tions of Christian magic. If the Christian cosmology thus superseded all others, then 
all peoples should accept it once it was called to their attention, in proof of which he 
adduced the Nestorian Stone, that famous stele erected near Sian in +781 recording 
the development of the Church in China since Bishop Alopen's coming in + 635.b The 
imperial favour which the religion received, and its approbation by many of the 
learned of the empire, demonstrated, Vaughan thought, the universal truth of 
'Christian chemical creation'. 

Thomas Vaughan, no doubt, was rather on the·fringes of the iatro-chemical move
ment. Before leaving it we ought to take one more look at the central doctrine taught 
by Paracelsus. From the opening of Vol. 5, pt. 2 onwards we have emphasised his 
great watchword that the business of alchemy was not to make gold but to prepare 
medicines, showing that this was in a direct line of descent from the elixir ideas of Li 
Shao-Chiin and Ko Hung. What then were the actual words of Paracelsus? The first 
statement,C that alchemy is not aurifaction, occurs in the Para granum (+ 1530):d 

It is not as the praters maintain, that alchemy is to make gold, and to make silver; the 
grand principle is that it is to make arcana,e and to direct them against diseases-that is the 
aim and target of all true Alchemy.! 

In another passage, he says that alchemy is purificatory chemistry, its true task the 
liberation of the medicinal substances contained in the crude materials. So in his 
Labyrinthus Medicorum E"antium (+ 1538) he wrote:g 

If you see a herb, a stone or a tree, you see only the husk, the gangue or the slag, and 
underneath that lies the drug. You must take out the drug and separate it from the dross; 

a Vaughan (z), repr. in Waite (4, 5). The passage occurs on pp. 176-7 of the 1968 edition of (4). 
Thanks are due to Mr David Hallam for caning this to our attention. 

b Cf. Vol. I, p. 128. For a full account see Saeki (I, z). The exact nature of the sources used by 
Thomas Vaughan presents a somewhat puzzling problem, but knowledge of the Stone and its inscription 
had been circulating in Europe since Nicholas Trigault's first translation in + 1625. 

C An excellent study of the main views of Paracelsus is that of Walden (4). 
d Sudhoff ed., vol. 8, p. 185; Strebel ed., vol. S, p. 114. 
eCompound or simple medicines endowed with the divine power of the Creator, embodying astral 

virtues, and prepared by chemical means. The concept was complex; further exposition will be found 
in Pagel (10). 

f The temptation is irresistible to give one or two of these passages in the extremely colourful + 16th
century German that Paracelsus wrote. So here: ' ... entgegen den Schwlltzem, die sagen : die Alchimia 
mache Gold, mache Silber; hie ist das fiirnemen: mach Arcana und richte dieselbigen gegen den 
Krankheiten. Das ist Zweck und Ziel der wahren Alchimie.' Even with the varying degrees of modernisa
tion that editors have provided, the vitality of Paracelsus always impresses. 

g Sudhoff ed., vol. n, pp. 187-8; Strebel ed., vol. I, p. 192. 
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only then will you have it. That is Alchemy. And the task of the apothecary and the operator 
in the elaboratory is the same as that of V ulcan. a 

And a page or two further on he wrote:b 

Alchemy is what brings to its perfection that which is not yet perfect. C Those who draw 
lead from its ore, and work it up, are alchemists of metals. So also there are alchemists of 
minerals, sulphur, vitriol and salt. If you ask what Alchemy is, know that it is sirnplythe art 
of purifying the impure by fire. Alchemists of wood are like carpenters who make wood into 
a house; so also the wood-carver chips out from wood, and throws away, what does no~ 
belong to it, and thus creates a figure. Just so there are alchemists of drugs, who pUl:ge away 
from the drug all that which is not drug. See then what kind of· an ,art is Alchemy ......... that 
which separates the useless from the useful, and brings this last to its final matter and its 
final perfection. d 

And again, in the Paramirum:e 

Whoever takes what Nature has generated that can be useful to man, and brings it.to that 
place and estate that Nature has appointed for it, that man is an Alchemist.' 

And finally:g 

No physician can do without alchemy; if he ignores it he will be but a sluttish scullion 
compared with the master-cook of a princely palace.h 

In such sayings Paracelsus linked the Chinese medieval alchemists with thebio .. 
chemical pharmacologists of modem times, extracting a few milligrams of a substmce 
from a ton or a gallon of raw material. l Yet alchemy still embraced, in Paracelsus' 
thought, the chemistry and metallurgy of gold, in so far as it contributed to that 
remedy in which he still believed, the aurum potabile.1 In + 1526 he had written, in 
his book Von den natiirlichen Dingen:k 

Aqua salis (hydrochloric acid) is distilled from the calcination to a spirit which dissolves 
gold to an oil, whereby potable gold can be prepared. 

a ' •.. sie sehen nur die Schlacke, innen aber unter der Schlacke da licgt die Arznei. Nun muss zuerst 
die Schlacke der Arznei genommen werden. Dann ist die Arznei da. Das ist Alchimie .... ' 

b Sudhoff ed., vol. 11, pp. 188-9; Strebel ed., vol. I, p. 194. 
C Paracelsus often compared the alchemist to the archaeus operating in bo<iily chemical pr~es; 

cf. GanzenmUller (5), p. 430. For example: 'Der Archeus fabriziert als innerer Alchymisten~Geist' 
(Paragranum, Strebel ed., vol. 5, p. 106). 

d 'Das ist Alchimie, das zum Ende zu bringen, was nicht zu sein~ Ende gekqmmen ist ••.. Sogibt 
es Alchimisten der Arznei, die van der Arznei das entfernc:n was nitArznei ist. ]etztsehet, welche Kuns~ 
die Alchimie iat. Sie ist die Kunst, die das NUt2:1ose vom NUt2:lichen entfernt, und es zu derletllten 
Materie und zum letzten Wesen bringt.' 

e Sudhoff ed., vol. 8, p. 181; Strebel ed., vol. 5. p. 110. 

t 'Wer also das, was in der Natur dem Menschen zunut2:e wlichst, dahin bringt, worz:u Natur es 
bestimmt hat, ist ein Alchimist.' 

g Sudhoff ed., vol. I, p. 12S. 
h (Kein Arzt kann oboe die Alchimie sein, sonst ist er wie ein Saukoch gegentiber einem Ftirsten

koch. ' Cf. the opening of Labyrinthus, ch. S. in Strebel ed., vol. I, p. 190. 
I Indeed the Chinese iatro-chemi$ts had done just this from the + 1 rth century onwards when the)' 

prepared the steroid hormones from urine (cf. Vo!. 5. pt. 5). 
j Direct descendant of that ancient Chinese conception, chin i.' 
k Sudhoff ed., vol. 2, p. 106; Strebel ed., vol. 8, p. ·246. 

'1E~ 
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To sum it up, therefore, Paracelsus was the vital pivot linking Chinese and then 
Arabic elixir alchemy through iatro-chemistry with the pharmacology and medicine 
based on modern chemistry. Of course the emphasis on therapy was not entirely new 
with him because it had come down from Roger Bacon's macrobiotics through such 
writers as Arnold of Villanova, John of Rupescissa and Michael Savonarola,a who all 
exalted the preparation of medicines for the conservation and prolongation of human 
life above any dubious aurifaction;b in a line of inheritance which (as we have seen) 
can be traced back to Islam and ultimately to China. But Paracelsus was the definitive 
figure who broke with aurifaction for ever as the main aim of alchemy, and pointed the 
way to all later chemistry and pharmacy.c 

Having come now to the term of our long discussion of laboratory proto-chemistry 
and alchemy it may be just worth while to look at a few aspects of modern gerontology.d 
Prolongevity, after all, was the main objective of these ancient and medieval sciences. 

The greatest ages to which human beings can attain have long been a matter of 
interest both in East and West.e William Harvey himself performed an autopsy on 
Thomas Parr, who died in + 1635 at the supposed age of 152.f In recent times there 
have been some scientific studies of the super-centenarians of the Andes, especially 
the Vilcabamba Valley in Ecuador, and the conditions of their lives.g Here the two 
oldest men were 123 and 143 respectively, but there were several women of 103 and 
105. Another region known for super-centenarians is Abkhasia in Russian Georgia, 
where the climate of the mountain valleys of the Caucasus may be similar to that of the 
Andes.h Here life-spans of 700 centenarians recently examined ranged up to 141 years. 
A third well-established longevity area is Hunza in the Karakorum range of the 
Himalayas. l Common to all these regions is a combination of mountain environment 
and a primarily vegetable diet, often low in calorific value, factors strangely justifying 
the ideas of the Taoists of old. The oldest human record confirmed by documents in 
Europe is 130, but lives ending between 100 and I I I years have not been extremely 
uncommon in England. The conservation of youthful vigour into such seniorities is 
still a task for the future, but one can easily see how a few super-centenarians in ancient 
China could have given colour to the conception of the hsien. 

Perhaps it is more interesting to look at the unquestionable demographic fact that 
the life-length expectation of men and women has been rising continuously in the 

a At the castle of Olsztyn in Warmia (Poland), where Nicholas Copemicus was Treasurer between 
+ 1516 and + 1 5ZZ, there is preserved among the books of the great astronomer a collection of ViIlanovan 
medical tractates bound up with some of the writings of Savonarola. Or Lu Gwei-Ojen and I had the 
pleasure of studying this in September, 1973. 

b A good study of this line of succession has been made by Ganzenmiiller (5). 
c I am much indebted to myoid friend Or Waiter Pagel for guidance through the labyrinthus 

tractatorum Parace/sianorum. 
d On the biology of ageing and death in general there are excellent accounts by Grmek (z, 3) and 

Comfort (I), with references to an extensive literature. The more recent book of Rosenfeld (I) covers 
what is known about the biochemistry of ageing. On the historical background of gerontology see 
Burstein (I); Gruman (I, z); Veith (6). 

e An interesting book on the subject was published in 1907 by Nakamura MokukO (1). 
f Cf. Keynes (z), pp. zl9ff. If Oavies (I, z); Halsell (I). 
h Cf. Benet (I). 
i A close study of all these three parts of the world has been reported on by Leaf & Launois (I). 



508 33. ALCHEMY AND CHEMISTRY 

Western world since the Middle Ages, with the first rapid increase coming in the 
+ 18th century. a The following rough table, derived from several well-defined 
statistical analyses, shows the size of the change. 

Date 
Life-expectancy at birth, years 

men women 

+I300 24- 33 
+14°° 24- 33 
+15°0 27 35 
+1600 28 36 
+17°° 32 37 
+1800 39 43 

I +1900 52 60 
+ 195° 65 72 I 

For other parts of the world we have no figures, but the same process must be occurring 
wherever modern science, medicine and technology, with the funer understanding of 
nutrition and hygiene, is penetrating.b Though many other factors, such as food 
supplies, communications, housing and sanitation, have also had leading parts to 
play, the conviction of those thousands of pioneers, both Chinese, Arabic and 
European, that greater chemical knowledge could really lead to a lengthening of human 
life has surely proved true beyond dispute. Seen from Ko Hung's point of view, all 
hygiene and bacteriology, all pharmacy and nutritional science, would have been but 
extensions of the chemical knowledge needed for preparing the tan. The only failing 
of the early pioneers was the idea that there was one single substance alone which 
would be the universal medicine of man as well as metals; yet the elixir conception, 
from Tsou Yen through Jlibir to Roger Bacon, was a veritably great creative dream. 
The kernel of truth in it was that the human body has a chemistry of its own, like all 
other compounded bodies whether inorganic or organic,and that if man could gain 
deep knowledge of that he would be able to prolong his life beyond belief.c If hsien 
immortality still eludes us, one begins to wonder whether it will always do so. But 
what unimaginable changes in human society centuries hence will have to come about 
to control such knowledge, if we ever attain it ! 

As a concluding epilogue, let us read the exquisitely Taoist wordsd of one of the 

a See HoUingsworth (10), p. 35S, (16), pp. 56-,], (2); PeJler (I), p. 9S; Wrigley (I), p. 171; Cipolla (3), 
p. 101; Russell (I), p. 47. Mols (I), p. 69; Annengaud (I), p. 4S. 

b There has been much debate on the role of medicine in the great + I Sth~century rise .oi popUlation. 
While Griffith (1) attributed much importance to it, McKeown & Brown (1), agreeing with a standll'Oint 
of our own (Needham (59), repr. in (64), pp. 406ff.) find that at that stage it was not a leadinl factor. 

e We shall pursue this in Vol. 5, pt. 5, on Chinese physiological alchemy and iatrochemistry. 
d P. 39, tr. Debus (7), p. 46, (IS), p. 20, mod. auct.; also quoted by Partlngtot\ (7), vol. 2, P.I04_ As 

Norpoth (1) has reminded us, this exhortation was completely in accord wi:th the convictio~ of 
Paracelsus himself. In the Sieben Defensiones he justified his wanderings: 'Die Schrift wird erforscht 
durch ihre Buchstaben, die Natur aber durch ·Land zu Land, als oft ein Land, als oft em Blatt. Also 1st 
C'Odex Naturae, also muss man ihre Blatter umkehren' (Strebel ed., vo!. I, p. u8). 
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great Paracelsian physicians, Peter Severinus, archiater to the King of Denmark. In 
his Idea Medicinae Philosophicae ( + 1571) he wrote of the necessity of replacing book
learning and scholastic philosophy by practical experience of natural phenomena, and 
practical experimentation. Only so could the inspiring Paracelsian aim be achieved, 
that alchemists should make not gold but medicines. So to his readers he said: 

Sell your lands, your houses, your clothes and your jewellery; burn up your books. 
Instead of those things, buy yourselves stout shoes and travel to the mountains, search the 
valleys, the deserts, the shores of the sea and the deepest depressions of the earth; note with 
care the distinctions between animals, the differences of plants, the various kinds of minerals, 
and the properties and mode of origin of everything that exists. Be not ashamed to study 
diligently the astronomy and terrestrial philosophy of the country people. Lastly purchase 
coal, build furnaces, watch and operate with the fire never wearying. In this way, and in no 
other, will you arrive at a knowledge of things and their properties. 
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A 
AA 
AAA 
AAAA 
A/AIHS 

AAN 
AAPWM 

ABAW/PH 

ACASA 

ACF 
AD VC 
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AP/HJ 

APAW/PH 
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APNP 
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AR 
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ARMC 
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ASEA 
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AT 
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AX 
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BDCG 
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Amer. Journ. Physical Anthro
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American Journ. Science and Arts 
(Silliman's) 

Asia Major 
American Antiquity 
Annals of Medical History 
American Scholar 
Arclzaeometry (Oxford) 
Anthropos 
Anatolian Studies (British School 

of Archaeol. Ankara) 
Annals of Science 
Antaios (Stuttgart) 
Antiquaries Journal 
Aryan Path. 
Actuolitis Pharmacologiques 
Historical Journal, National Pei-

ping Academy 
Abhandlungen d. preuss. Akad. 

Wiss. Berlin (Phil.-Hist. Klasse) 
Acta Pharmaceutica HelfJetUa 
ArchifJes de PhysiQI. normale et 

pathologique 
Antiquity 
ArchW. f. Religionswissenschaft 
Annual RefJiew of Biochemistry 
Annual Reports of the Librarian of 

C01IflTess(DivisionofOrientalia) 
Ann. Reports in Medicinal Chem-

istry 
ArchifJ Orientalni (Prague) 
Art Quarterly 
Annuol Reports of the Smithsonian 

Institution (Washington, D.C.) 
Bulletin of the Institute of History 

and Philology, Academia Sinica 
Chinese Journal of Archaeology, 

Academia Sinica 
Asiatische Studien; Etudes Asia

tiques 
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Zoologie (Paris) 
Acta Societatis Scientiarum Fen-
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BE/AMG 

BEC 

BEFED 

BGSC 

BGTI 

BGTlITG 
BHMZ 
BIHM 

BJ 
BJRL 

BK 
BLSOAS 

BM 
BMFEA 

BMFJ 

BMJ 
BNJ 
BOE 

BR 
BS 
BSAA 

BSAB 

BSCF 

BSGF 

BSJR 

BSPB 
BUA 

BV 

CA 
CALM 
CBH 
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CEM 
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CHEMC 
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Bibliographie d' Etudes (Annales du 
Musie Guimet) 

Bulletin de l' Ecole des Chartes 
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Bulletin of the (Johns Hopkins) 
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Medicine (cont. as Bulletin of 
the History of Medicine) 

Biochemical Journal 
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(Shanghai) 
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Chemical Abstracts 
California Medicine 
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Chemische Apparatur 
Chemistry ill Catlada 
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CHJ 

CHJ/T 

CHWSLT 

CHYM 
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COCJ 
COPS 
CP 
CQ 
CR 

CRAS 

CREC 
CRESC 
CRR 
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JRAI 
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Journ. Exper. Med. 
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Journal of the History of Medicine KHSC 

ant! Allied Sciences 
Journal of Hellenic Studies 
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Journ. Indian Med. Assoc. 
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Association (Plymouth) 
Journ. Nervous &J Mental Diseases 
Journ. Mental Science 
Journ. Neuropsychiatr. 
Journ. Physiol. 
Journal of Oriental Studies (Hong-

kong Univ.) 
Journal of Philology 
Journ. Pathol. and Bacteriol. 
Journ. f. prakt. Chem. 
Jounl. Physical Chem. 
Journal de Physique 
Journ. Pakistan Historical Society 
Journ. Philos. Studies 

KKTH 

KKTS 

KSVA/H 

KVSUA 

Journal of the Peking Oriental KW 
Society 

Journal of the Royal Anthro
pological Institute 

Journal of the Royal Asiatic 
Society 

Journal of the (Royal) Asiatic 
Society of Bengal 

Journ. Roy. Asiatic Soc., Bombay 
Branch 

Journal (or Transactions) of the 
Korea Branch of the Royal 
Asiatic Society 

Journal of the Malayan Branch of 
the Royal Asiatic Society 

Journal (or Transactions) of the 

LA 
LCHIND 
LEC 

LH 

LIN 

LN 
LP 
LSYC 

Royal Asiatic Society (North LS YKK 
China Branch) 

Journ. of the (Royal) Asiatic Soc. 
of Pakistan LT 

Journ. Royal Institute of British L YCH 
Architects 

Journal of the Royal Society of Arts 
Journal des S;O'OOns (1665-1778) MAAA 

and.Journal des Savants(J816-) 
Journal de la Societe des Ameri- MAI/NEM 

canistes 
Journ. Soc. Chem. Industry 
Japanese Studies in the History of MAIS{SP 

Science (Tokyo) 

JQUrn. UnifJ. BemiJay 
Journ. Unified Science (continua

tion of ErheftfJtnis) 
Journal of the West China Border 

ReHarch Society 
Journal of the Warburg and 

COUTtauld Institutes 
JQUrnal of World History 

(UNESCO) 

Kho HMI. ($cien&e) 
Kho-HsUtIh Shi/J Chi-Khan (Ch. 

Journ. liisf. 01 Sci.) 
Kho Hsiieh Thung Pao (Science 

ClJrresporu;{ent) 
Kungliga Humanismka Veten

skapsamlu.ndet iLund Arsker~ 
ottelse (Bull. de la Soc. Ray. de 
Lettres de Lund) 

Kiuki Daigaku Sekai Keikai 
KenkyiJjo HMok" (Reports of 
the Institute of World Ecrmomics 
at Kiuki Univ.) 

Khao Ku Thrmg Hsiin (A,clmeo
logical Correspondent), cont. as 
]{haoKu 

Ku Kung Thu Shu Cid Khan 
(JQUrnal ef the ImperifJ/ Pt1ltlce 
Museum and Library), Tbaiwan 

Kungl. StJenske VetenskapU1kad. 
Handlingw 

Kungl. Vetenskaps Soc. i U~ala 
Arsook (Mem. Ray. Acad. Sri. 
Uppsala) 

Klinische Wockenschrift 

Annalen d. Ckemie (Licbig's) 
La Chimica e I'Inilustria (Milan) 
Lettru EtlijWntes et Curieusu 

eentes des Mission$ Etrangeres 
(Paris, 1702-J776) 

l'Hemme; Revue Pran;aise tI'An
thropokJgie 

L'Instilut (Journal UniverH/ des 
Sciences et des Sociitu Stl'fJl1tI.ta 
en Prance et a l'Etranger) 

La Nature 
La Pensk 
Li Shih Yen Chiu (J<mrnal of 

Historical Researe4).Peking 
Li Shih yii Khao Ku (History and 

Archaeology; Bulletin of the 
Shenyang Museum), Shenyang 

Lancet 
Lychnos (Annual of the Swedish 

Hist. of Sci. Society) 

Memoirs Amer. Anthropological 
Association 

MimoiTes de l'Acadlmie des In
scriptions et BItlles.-Lettres, Paris 
(Notices et Extraits des MSE) 

Memoires de I' A«ld. Impiriale des 
Sciences, St Petersbourg 
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MAS/B 

MB 
MBLB 

MBPB 

MCB 
MCE 

Memoirs of the Asiatic Society of 
Bengal 

Monographiae Biologicae 
May ond Baker Laboratory Bul

letin 
May ond Baker Pharmaceutical 

Bulletin 
Milanges Chinois et BouddhUpus 
MetaUurgieal and Chemical Engi-

neering 
MCHSAMUC Mimoires concernont I'Histoire, 

ItS Scinu:es, Its Arts, les Maurs 
et les Usages, des Chinois, par 
les Missionnaires de P/kin 

MDGNVO 

MDP 
MED 
MEDA 
METL 
MGG 

MGGW 

MGSC 

MH 
MI 
MIE 

MIFC 

MIK 
MIMG 
MIT 

MJ 

(Paris 1776-) 
Mitteilungen d. deutsch. Gesellsch. 

f. Natur. u. Volkskunde Ost
aliens 

Mimoires de la Dillgation en Perse 
Medicus (Karachi) 
Medica (Paris) 
Metalltm (Sweden) 
Monatsschrift f. Geburtshilfe u. 

Gyniikologie 
Mitteilungen d. geographiscM Ge

sellschaft Wien 
Memoirs of the Chinese Geological 

Survey 
Medical History 
Metal Industry 
Mimoires de l'Institut d'Egypte 

(Cairo) 
Mimoires de l'Institut FronfaU 

d' Arch/ol. Orientale (Cairo) 
MikrocMmie 
Mining Magazine 
Massachusetts Institute of Tech

nology 
Mining Journal, Railway and 

Commercial Gazette 
MJA 
MJPGA 

Med. Journ. Australia 
Mitteilungen aus Justus Perthes 

Geogr. Anstalt (Petermann's) 
MKDUS/HF Meddelelser d. KgI. Danske Viden

MM 

MMN 
MMVKH 

MMW 

MOULA 

MP 
MPMH 

MRASP 

MRDTB 

MRS 

skabernes Selskab (Hist.-Filol.) 
Mining and Metallurgy (New York, 

contd. as Mining Engineering) 
Materia Medica Nordmark 
Mitteilungen d. Museumf. Volker

kunde (Hamburg) 
Munchener MediziniscM Wochen

schrift 
Memoirs of the Osaka University 

of Liberal Arts and Education 
1/ Marco Polo 
Memoirs of tM Peabody Museum 

of American Archaeology and 
Ethnology, Harvard University 

M/moires de l'Acad. Royale des 
Sciences (Paris) 

• Memoirs of tM Research Dept. of 
TlJyD Bunko (Tokyo) 

Mediaeval and Renaissance 
Studies 

MS 
MSAF 

MSGVK 

MSIV/MF 

MSOS 

MSP 
MUJ 
MUSEON 

N 
NAGE 
NAR 
NARSU 

NC 

NCDN 
NCGH 

NCH 
NCR 
NDI 

NFR 
NHK 

NIZ 

NN 
NQ 
NR 
NRRS 

NS 
NSN 

NU 
NUM/SHR 

NW 

OAZ 
OD VS 

OE 
OLZ 
ORA 
ORCH 
ORD 
ORG 
ORR 
ORS 
OS1S 
OUP 
OUSS 
OX 
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Monumenta Serica 
Mimoires de la Sociiti (Nat.) des 

Antiquaires de France 
Mitt. d. Schlesische Gesellschaft 

f. Volkskunde 
Memoire di Mat. e. Fis della Soc. 

Ital. (Verona) 
Mitteilungen d. Seminar f. orient-

alischtm Sprachtm (Berlin) 
Mining ond Scientific Press 
Museum Journal (Philadelphia) 
Le Mus/on (Louvain) 

Nature 
New Age (New Delhi) 
Nutrition Abstracts ond Reviews 
Nova Acta Reg. Soc. Sci. Up-

saliensis 
Numismatic Chronicle (ond Journ. 

Roy. Numismatic Soc.) 
North China Daily News 
Nihon ChQgoku Gakkai-hD (Bul

letin of tM Japonese Sino
logical Society) 

North China Herald 
New China Review 
Niigata Daigaku Igakubu Gaku

shikai KaihD (Bulletin of tM 
Medical Graduate Society of 
Niigata University) 

Nat. Fireworks Review 
Nihon Heibon Keisha 

(publisher) 
Nihon Ishigaku Zasshi (Jap. 

Journ. Hist. Med.) 
Nation 
Notes ond Queries 
Numismatic Review 
Notes ond Records of the Royal 

Society 
New Scientist 
New Statesman and Nation (Lon

don) 
TMNucleus 
Studies in tM History of Religions 

(Supplements to Numen) 
Naturv;issenschaften 

Ostasiatische Zeitschrift 
Oversigt over det k. Danske Viden-

skabernes Selskabs Forhandlinger 
Oriens Extremus (Hamburg) 
OrientaliscM Literatur-Zeitung 
Oriental Art 
Oritmtalia Christiana 
Ordnance 
Orgonon (Warsaw) 
Orientalia (Rome) 
Orientalia Suecana 
Osiris 
Oxford University Press 
Ochonomizu University Studies 
Oxoniensia 
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PAAAS 
PAAQS 

PAl 
PAKJS 
PAKPJ 
PAPS 
PCASC 
PEW 

PF 
PHI 
PHREV 
PHY 
PJ 

PKAWA 

PKR 
PM 
PMG 
PMLA 

PNHB 
POLYJ 
PPHS 

PRGS 

PRIA 

PRPH 
PRSA 

PRSB 

PRSM 

PSEBM 
PTRS 

QSGNM 

QSKMR 

RA 
RAAjAMG 

RAAAS 

RAAO 

RALUM 
RB 
RBPH 

ABBREVIATIONS 

Proceeding of the British Academy 
Proceedings of the American Anti-

quarian Society 
Paideuma 
Pakistan Journ. Sci. 
Pakistan Phi/os. Journ. 
Proc. Amer. Philos. Soc. 
Proc. Cambridge Antiquarian Soc. 
Philosophy East and West (Univ. 

Hawaii) 
Psychologische Forschung 
Die Pharmazeutische Industrie 
Pharmacological Reviews 
Physis (Florence) 
Pharmaceut. Journal (and Tram. 

Pharmaceut. Soc.) 
Proc. KIm. Akad. Wetensch. 

Amsterdam 
Peking Review 
Presse Medicale 
Philosophical Magazine 
Publications of the Modern Lan-

guage Associatilm of America 
Peking Natural History Bulletin 
Polytechnisches Journal (Dingler's) 
Proceedings of the Prehistoric 

Society 
Proceedings of the Royal Geo

graphical Society 
Proceedings of the Royal Irish 

Academy 
Produits Pharmaceutiques 
Proceedings of the Royal Society 

(Series A) 
Proceedings of the Royal Society 

(Series B) 
Proceedings of the Royal Society 

of Medicine 
Proc. Soc. Exp. BioI and Med. 
Philosophical Transactions of the 

Royal Society 

Quellen u. Studien z. Gesch. d. 
Naturwiss. u. d. Medizin (con
tinuation of Archiv. f. Gesch. 
d. Math., d. Naturwiss. u. d. 
Technik, AGMNT, formerly 
Archiv. f. d. Gesch. d. Natur
wiss. u. d. Technik, AGNT) 

Quellenschrijten f. KU1IStgeschichte 
und Kunsttechnik des Mittel
alters u. d. Renaissance (Vienna) 

Revue Archeologique 
Revue des Arts Asiatif/ues (An

nales du Musie Guimet) 
Reports, Australasian Assoc. Adv. 

of Sci. 
Revue d'Assyriologie ct d'Archeo-

logie Orientale 
Revue de I'Aluminium 
Revue Biblique 
Revue Beige de PhiloI. et d' His-

toire 

RBS 
RDM 

RGVV 

RHRjAMG 

RHS 
RIfSID 

RIN 
RKW 

RMY 
ROC 
RP 
RPA 

RPCHG 

RPLHll 

RR 
RSCI 
RSH 
RSI 
RSO 
RUB 

S 
SA 

SAEC 

SAEP 

SAM 
SB 

SBE 
SBK 

SBM 

SC 
SCI 
SCIS 

SCISA 
SCK 

SCM 

SCON 

SET 

SGZ 

SHA 
SHAWjPH 

Revue Bibliographique de Sinoiogie 
Revue des Mines (later Revue Uni. 

veTselle des MJnes) 
Religionsgeschichtliche Versuche 

und Vorarbeiten 
Revue de l' Histaire des Religitms 

(AnnaZes du 21.fusie Guimet, 
Paris) 

Revue d'Histoire des Sciences 
Revue d'Ristujrt de la Sidburgie 

(Nancy) 
Rivista Italiana di Numismatica 
Repertorium f. Kunst. wissen-

sehaft 
Revue de Mycologie 
Revue de [,Orient Chritien 
Revue Philosophique 
Rationalist Press Association 

(London) 
Revue de Pathologie compm:ie et 

d'Hygiene generale (Paris) 
Revue de Phi/oi., Lilt. et Hist. 

Ancienne 
Review of Religion 
Revue Scientijique (Paris) 
Reoue de Synthese Historique 
Reviews of &ientific Instruments 
Rit-oista di Studi Orientali 
Revue de I'Univ. de Bruxelles 

Sinologica (Basel) 
Sinica (originally Chin.esische 

Blatter f. Wiuenschaft u. }lunst) 
Supplemento Annuale all'Enciclo

pedia di Chimica 
Soc. Anonyme des Etudes et Pub. 

(publisher) 
Scil!'lltijic American 
Shizen to Bunka (Nature and 

Culture) 
Sacred Books of the East serjes 
Seikatsu Bunk.a Kenkyu (Journ. 

ECIm. Cult.) 
Svenska Bryggarejareni11fJf!IIU 

Mdnadshlad 
Science 
Scimtia 
&iences; Revue de la Civilisation 

Scientijique (Paris) 
Scientia Sinica (Peking) 
Smithsoni'an Contributitms to 

Knowledge 
Student Christian Movement 

(Press) 
Studies in Ctmservation (Journ. 

Internat. Instit. for tile elm
seTvation of Mwe,um objects) 

Structure et Evoiutilm des Tech
niques 

Shiga/m ZQsshi. (Historical JfJurn. 
oj Japan) 

ShuRall Asahi 
Sitzungsber. d. Heidelberg. Akad. 

d. Wissensch. (Phil.-Hist. KI.) 



SHST/T 

SI 
SIB 

SILL 
SK 

SM 

SN 
SNM 

SOS 

SP 
SPAW/PH 

SPCK 

SPMSE 

SPR 
SSIP 

STM 
SWAW/PH 

TAFA 

TAIME 

TAIMME 

TAPS 

TASIJ 

TBKK 

TCS 

TCULT 
TFTC 

TGAS 

TG/T 

TH 
THG 
TICE 

ABBREVIATIONS 

Studies in the History of Science 
and Technol. (Tokyo Univ. 
Inst. Technol.) 

Studia Islarnica (Paris) 
Sibrium (Collana di Studi e Doeu

mentazioni, Centro di Studi 
Preistorici e Archeologici Varese) 

Sweden Illustrated 
Seminarium Kondakooianum 

(Recueil d'Etudes de l'Institut 
Kondakov) 

Scientific Monthly (formerly Popu
lar Science Monthly) 

Shirin (Journal of History), Kyoto 
Sbornik Nauknych Materialov 

(Erivan, Armenia) 
Semitic and Oriental Studies 

(Univ. of Calif. Publ. in 
Semitic Philol.) 

Speculum 
Sitzungsber. d. preuss. Akad. d. 

Wissenschaften (Phil.-Hist. Kl.) 
Society for the Promotion of 

Christian Knowledge 
Sitzungsberichte d. physik. med. 

Soe. Erlangen 
Science Progress 
Shanghai Science Institute Publi

cations 
Studi Medievali 
Sitzungsberichte d. k. Akad. d. 

Wissenschaften Wien (Phil.
Hist. Klasse), Vienna 

Transactions of the American 
Ftnmdrymen's Association 

Tram. Amer. Inst. Mining Engi
neers (continued as TAIMME) 

Transactions' of the American 
Institute of Mining and Metal
lurgical Engineers 

Transactions of the American 
Philosophical Society (cf. 
MAPS) 

Transactions of the Asiatic Society 
of Japan 

TlJhoku Bunka Kenkyushitsu KiylJ 
(Record of the North-Eastern 
Research Institute of Humanis
tic Studies), Sendai 

Trans. Ceramic Society (formerly 
Trans. Engl. Cer. Soc., contd as 
Trans. Brit. Cer. Soc.) 

Technology and Culture 
Tung Fang Tsa Chih (Eastern 

Miscellany) 
Transactions of the Glasgow Arch

aeological Society 
ToM Gakuho, TlJkylJ (Tokyo 

Journal of Oriental Studies) 
Thien Hsia Monthly (Shanghai) 
TlJhlJgaku (Eastern Studies), Tokyo 
Transactions of the Institute of 

Chemical Engineers 

TIMM 

1jSL 

TLTC 

TMIE 

TNS 

TOCS 

TP 

TO 
TR 
TRAD 

TRSC 
TS 

TSFFA 

TTT 
TYG 

TYGK 

TYKK 

UCC 
UCR 
UNASIA 
UNESC 
UNESCO 

UUA 

VBA 
VBW 
VK 
VKAWA/L 

VMAWA 

VVBGP 

WA 
WKW 
WS 

WWTK 

Transactions of the Institution of 
Mining and Metallurgy 

Transactions (and Proeeedi';gs} of 
the Japan Society of London 

Ta Lu Tsa Chih (Continent 
Magazine), Thaipei 

Travaux et Mimoires de l'Inst. 
d'Ethnologie (Paris) 

Transactions of the Newcomen 
Society 

Transactions of the Oriental Cera
mic Society 

T'oung Pao (Archives concernant 
I'Histoire, les Langues, la Gio
graphie, l'Ethnographie et les 
Arts de l'Asie Orientale), 
Leiden 

TeL QueL (Paris) 
Technology Review 
Tradition (Zeitschr. f. Firmen

geschichte und Unternehmer
biographie) 

Trans. Roy. Soc. Canada 
TlJhlJ ShUkylJ (Journal (,f East 

Asian Religions) 
Techn. Studies in the Field of the 

Fine Arts 
Theoria to Theory (Cambridge) 
TlJylJ GakuM (Reports of the 

Oriental Society of Tokyo) 
TlJylJgaku (Oriental Studies), 

Sendai 
Thien Yeh Khao Ku Pao Kao 

(Archaeological Reports) 

University oj California Chronicle 
University oJ Ceylon Review 
United Asia (India) 
Unesco Courier 
United Nations Educational, 

Scientific and Cultural Organi
sation 

Uppsala Univ. Arsskrift (Acta 
Univ. Upsaliensis) 

Visva-Bharati Annals 
Vortriige d. Bibliothek Warburg 
V ijnan Karmee 
Verhandelillgen d. Koninklijke 

Akad. v. Wetenschappen te 
Amsterdam (Md. Letterkunde) 

Verslagen en Meded. d. Konink-
lijke Akad. v. Wetenschappen 
te Amsterdam 

Verhandhingen d. Verein :11. Be
flirderung des Gewerbefleisses in 
Preussen 

Wissenschaftliche Annalen 
Wiener klinische Woehenschrift 
Wen Shih (History of Literature), 

Peking 
Wen Wu (formerly Wen Wu 

Tshan Khao T:IIu Liao, Refer-
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WZNHK 

YCHP 

YJBM 

YJSS 

Z 

ABBREVIATIONS 

ence Materials for History and 
Archaeology) 

Wiep,er Zeitschr. f. Nervenheil~ 
kunde 

Yenching Hmeh Pao (Yenching 
University Journal of Chinese 
Studies) 

Yale Journal of Biology and 
Medicine 

Yenching Journal of Social Studies 

Zalmo:xis; Revue des Etudes Reli
gieuses 

ZAC 
ZAC/AC 
ZAES 

ZASS 
ZDMG 

ZGEB 

ZMP 
ZPC 
ZS 
ZVSF 

Zeitschr. f. angewandte chemie 
Angewandte CIJetnie 
Zeitschrijt f. Allf'/ptische Sprache 

u. Altertwnskunde 
Zeitschr. f. Assyriologie 
Ze':tschrift d. ckutsch. Morgen

landischMI Gesellsc1uzjt 
Zeitschr. d. Gese/lScJl. f. Erdkunde 

(Berlin) 
Zeitschrift J. Msth. u. Phynk 
Zeitschr.f.physiolQgischMI Chemie 
Zeitschr. f. Semitiltik 
Zeitschr. f. vergl. SprachJorschung 

ADDENDA TO ABBREVIATIONS 

This list is Conflated with that on p. 271 of SCC, Vo!. 5, part 3. The items which appeared 
in that list are indicated here by an asterisk. 

AAS 
·ACTAS 

ADR 
AGMNT 

AIND 

AOAW/PH 

BCED 
·BlLCA 

BIOL 
BJHOS 
BSAC 

·CFC 
·CHEM 
CLMED 

·COMP 

DZA 
EB 

·ECB 
ENZ 
EP! 
ESSOM 
GER1 
GESN 
HAHR 

HAM 

Arts Asiatiques 
Acta Asiatica (Bull. of Eastern 

Culture, ToM Gakkai, Tokyo) 
American Dyestuff Reporter 
Archiv f. d. Geschichte d. Mathem

atik, d. Naturwiss. u. d. Technik 
Ancient India (Bull. Archaeol. 

Survey of India) 
An::eiger d. Osterr. Aka d. d. Wiss. 

(Vienna, Phil.-Hist. Klasse) 
Biochemical Education 
Bo/etim do Instituto Luis de 

Camoes (Macllo) 
The Biologist 
Brit. Journ. History of Science 
Bull. de la Soc. d'Acupuncture 
Cahiers Franco-Chinois (Paris) 
Chemistry (Boston, Pa.) 
Classica et Mediaevalia 
Comprendre (Soc. Eu. de Culture, 

Venice) 
Centennial Review of Arts and 

Science (Michigan State Univ
ersity) 

Deutsche Zeitschr. f. Akupunktur 
Encyclopaedia Britannica 
Economic Botany 
Enzymologia 
Episteme 
Esso MaJ[azine 
Geriatrics 
Gesnerus 
Hispanic American Historical Re

view 
Hamdard Voice of Eastern Medi

cine (Organ of the Inst. of 

JARCHS 
JJHS 
JPMA 
MAGW 

MARCH 
MLJ 
MMLPS 

NAMSL 

·NGM 
NT 
NTS 
PAKARCH 
PAR 
PBM 
PHYR 
PIH 

"POLREC 
POPST 
PRPSG 

"PV 
RIAC 

RTS 
SCRM 
SHM 
SOB 
TCPP 

ZGNTM 

Health and Tibbi Research, 
Karachi) 

Journ. Archaeol. Science 
Japanese Journ. History of Science 
Joum. Pakistan Med. Assoc. 
Mitt. d. Anthropol. Gesellschaft 

in Wien 
Mediaeval Archaeology 
Mittel.Lateinische. Jahrbuch 
Memoirs of the Manchester Liter-

ary and Phil{Jsophicai Soc. 
Nouvelles Archives des Missions 

Scientifiques et Liltiraires 
National Geogrf~phjc Magazine 
Novum Testamentum 
New Testament Studies 
Pakistan Archaeology 
Parabola 
Perspectives in Bioi. and JM~ed. 
Physical RetJiew 
Pharmacy in His/ory 
Polar Record 
Population Studies 
Proc. Roy. Philos. Soc. Glasgow 
Pacific Viewpoint (New Zealand) 
Revue Inurnationa!e d'Acupunc-

ture 
Religious Tract Society 
Scriptorium 
Studies in the History of Medicine 
SobornosS 
Transactions and Studies of the 

College of Physicians of Phila. 
delphia 

Zeitschr. f. Gesch. d. Naturwiss., 
Technik u. Med. 
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A. CHINESE AND JAPANESE BOOKS BEFORE +1800 

Each entry gives particuIara in the following order: 
(a) title, alphabetically arranged, with characters; 
(b) alternative title, if any; 
(c) tranllation of title; 
(d) c:roaa-reference to closely related book, if any; 
(e) dynasty; 
(f) date as accurate as possible; 
(g) name of author or editor, with characters; 
(h) title of other book, if the text of the work now 

exilts only incorporated therein; or, in special caaes. 
references to ainological .tudiea of it; 

(J) references to tranllations, if any, given by the 
name of the translator in Bibliography C; 

(j) notice of any index or concordance to the book if 
such a work exists; 

(k) reference to the number of the book in the Tao 
T,tmg catalogue of Wieger (6), if applicable; 

(l) reference to the number of the book in the Son 
T,tmg (Tripitska) catalogues ofNanjio (I) and Takakusu 
& Watanabe: if applicable. 
Words which assist in the tranllation of titles are added 
in round brackets. 
Alternative titles or explanatory additions to the titles 
are added in square brackets. 
It will be remembered (p. 305 above) that in Chinese 
indexes words beginning Chh- are all listed together 
after Ch-, and H,- after H-, but that this applies to 
initial words of titles only. 

A-Nan Sm Shih Ching JiII 11 1!9 * •. 
SUtra on the Four Practices spoken to 

Ananda. 
India. 
Tr. San Kuo, betw. +222 and +230 by 

Chih-Chhien :t,.. 
N/6g6; TW/493. 

A-Phi-Than-PhiPo-ShaLun JiII JUt 
m.l!P.· 

AbhidJumna MahiIoibhiisha. 
India (this recension not much before 

+600). 
Tr. HsUan-Chuang, +659 ::ft~. 
N/I263; TW/I546. 

Chang Chm-Jm Chin Shih Ling Sha Lun. 
See Chin Shih Ling Sha Lun. 

Chao Fei- Y m Pieh Chumr • '" ~ BO {s. 
[= Chao Hou I Shih.] 
Another Biography of Chao Fei-Yen 

[hiatorical novelette]. 
Sung. 
Chhin Shun ill •. 

Chao Fei- Y m Wai Chuan • "'. Mo {s. 
Unofficial Biography of Chao Fei-Yen 

(d. -6, celebrated dancing-girl, 
consort and empress of Han 
Chheng Ti). 

Ascr. Han, + ut. 
Attrib. Ling Hsilan ft 3( • 

Chao Hou I Shih @ lE it •. 
A Record of the Affairs of the Empress 

Chao (- 1st century). 
See Chao Fei-Ym Pieh Chumr. 

Where there are any differences betwtcll the entries in 
these bibliographies and those in Vols. 1-4, the inform
ation here given is to be taken as more correct. 
An interim list of references to the editions used in the 
prHCnt work. and to the tlhung-Ihu collections in which 
books are available, has been given in Vol. 4, pt. 3, pp. 
9 13 ff., and is available as a separate brochure. 

C/Han 
E/Wei 
M/Han 
H/Shu 
H/Thang 
H/Chin 
S/Han 
S/Phing 
J/Chin 
L/Sung 
N/Chou 
N/Chhi 
N/Sung 

N/Wei 
S/Chhi 
S/Sung 

W/Wei 

ABBRIIVIATIONS 

Former Han. 
Eastern Wei. 
Later Han. 
Later Shu (WU Tai). 
Later Than~ (Wu Tai). 
Later Chin (Wu Tai). 
Southern Han (Wu Tai). 
Southern Phing (WU Tai). 
lurchen Chin. 
Liu Sung. 
Northern Chou. 
Northern Chhi. 
Northern Sung (before the removal of the 

capital to Hangchow). 
Northern Wei. 
Southern Chhi. 
Southern Sung (after the removal of the 

capital to Hangchow). 
Western Wei. 

Chao Hun ;m ~. 
The Summons of the Soul [ode]. 
Chou (Chhu), c. - 240. 
Prob. Ching Chhai :I: ~. 
Tr. Hawkes (I), p. 103. 

Chm Chhi Huan Yuan Ming iIIt I{ ill ~ &fI. 
The Inscription on the Regeneration of the 

Primary Chhi. 
Thang or Sung, must be before the mid 

+ 13th century. 
Writer unknown. 
TT/26I. 

Chm Chung Chi tt IF lB. 
[= Ko Hung Chm Chung Shu.] 
Pillow-Book (of Ko Hung). 
Ascr. Chin, c. + 320, but actually not 

earlier than the +7th century. 
Attrib. Ko Hung :It ~. 
TT/83°' 

Chm Chung Chi tt IF De. 
See Shl Yang Chm Chung Chi. 

Chm-Chung Hung-Pao Yuan-Pi Shu tt IF III • 
~~ ... 

The Infinite Treasure of the Garden of 
Secrets; (Confidential) Pillow-Book (of 
the Prince of Huai-Nan). 

See Hum-Nan Wang Wan Pi Shut 
Cf. Kaltenmark (2), p. 32. 

ChmHsi Ol~. 
The Legitimate Succession of Perfected, or 

Realised, (Immortals). 
Thang, +805. 
Li Po 2JEi!fj. 
In YCCC, ch. 5, pp. I a ff. 
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Chen Kao i1it!/t. 
Declarations of Perfected, or Realised, 

(Immortals) [visitations and revelations of 
the Taoist pantheon]. 

Chin and S/Chhi. Original material from 
+ 364 to + 370, collected from + 484 to 
+492 by Thao Hung-Ching (+456 to 
+ 536), who provided commentary and 
postface by + 493 to + 498; finished 
+499· 

Original writers unknown. 
Ed. Thao Hung-Ching !IaG W. .... 
TT/I 004. 

Chen Yuan Mioo Tao Hsiu Tan Li Yen Chhao 
i't ;e t& ~ ~ ft I!! '* fY. 

[= Hsiu Chen Li Yen Chhao Thu.] 
A Document concerning the Tried and 

Tested (Methods for Preparing the) 
Restorative Enchymoma of the Mysterious 
Tao of the Primary (Vitalities) [physio
logical alchemy]. 

Thang or Sung, before + 1019. 
Tung Chen Tzu (ps.) i/IiJ a:t =r. 
In YCCC, ch. 72, pp. I7b ff. 

Chen YuanMiao Tao YaoLiieh iIt;et&~IB!Ui. 
Classified Essentials of the Mysterious Tao 

of the True Origin (of Things) [alchemy 
and chemistry]. 

Ascr. Chin, + 3rd, but probably mostly 
Thang, + 8th and + 9th, at any rate 
after + 7th as it quotes Li Chi. 

Attrib. Cheng Ssu-Yuan lUll •. 
TT/917· 

CkingI Fa Win (Thai-Shang) WaiLuI lE -- ~ 
~::t: J:M-••. 

The System of the Outer Certificates, a Thai-
Shang Scripture. 

Date unknown, but pre-Thang. 
Writer unknown. 
TT/1225. 

Cking Lei Pin Tshao m_ * •. 
See Ching-Shih Ching Lei Pei-Chi Pin Tshao 
and Chhung-Hriu Chlng-Ho Ching-Shih 

Chlng Lei Pei- Yung Pin Tshao 
Ching Tao Pi Shu Shih Chung If m ~ .. T M. 

Ten Types of Secret Books on the Verifica
tion of the Tao. 

See Fu Chin-Chhiian (6) 
Chi Hsioo Hrin Shu re ~ ffr W. 

A New Treatise on Military and Naval 
Efficiency. 

Ming, c. + 1575. 
Chhi Chi-Kuang JIlG III *. 

Chi Hrien Chuan .1J1J is. 
Biographies of the Company of the Immortals. 
Sung, c. + I 140. 
T~ng Tshao 1t tt. 

Chi I Chi ~ III lE. 
A Collection of Assorted Stories of Strange 

Events. 
Thang. 
Hsiieh Yung-Jo ~ m i§. 

Chi Ni TlllU lIT Gc! =r. 
[-Fan TlIU Chi Jan ~ =r 1ft ~.J 
The Book of Master Chi Ni. 
Chou (Yfleh), -4th century. 
Attrib. Fan Li 1[" recording the 

philosophy of his master Chi Jan tt ~. 
Chi Sking Fang "~n. 

Prescriptions for the Preservation of Health. 
Sung, c. + 12.67. 
Yen Yung-Ho am *,. 

Chi Than Lu " ••. 
Records of Entertaining Conversations. 
Thang, c. +885. 
Khang Phien • lit or 411\'. 

Chi Yiln ••• 
Complete Dictionary of the Sounds of 

Characters [cf. Chhieh Yiln and Kuang 
Yan). 

Sung, +1037. 
Compiled by Ting Tu T fft et al. 
Possibly completed in + z067 by Ssuma 

Kuang WJ.m*. 
Chio- Yu Pin Tshao ;UlpJ~ •. 

See Chio- Yu Pu-Cfw. SlunN""I Pin 1:~. 
Chio- Yu Pu-Chu Shen N""I Pin Tihao alliill 

tt"'A*li. 
Supplementary Commentary on the Phtznna· 

copoeia of the Heawnly Husbtmdman. 
collllIliasioned in the Chia-Yu reign
period. 

Sung, commissioned + 1057. finished 
+1060. 

Chang YU-Hsi .. ~ ~, 
Lin I #fll, 
& Chang Tung !m l'Fl. 

Chiang Huai I Jen Lu iI ill! A A~. 
Records of (Twenty-five) S~ M~

Technicians between the Yangtze and the 
Huai River (during theThang, W\I f!l)d 
Nan Thang Dynasties, c. +85<0 to +950). 

Sung, c. +975. 
Wu Shu 6#:~. 

Chiong Win-Thung Chi 1r~jl •• 
Literary Conection of Chiarig Wan-Thung 

( Chiang Yen), 
S/Chhi. c. + 500. 
Chiang Yen iI •. 

Chioo Chhuang Chiu Lu •• :It. •• 
Nine Dissertations from the (Desk at the) 

Banana-Grove Window. 
Ming, c. + IS7S. 
Hsiang Yuan·Pien :rJ{;e~. 

Chien Wu Chi •••. 
On the Gradual Understanding (of the 

Tao). 
Sung, mid + IZth century. 
Ma Yu »U/i. 
TT/IIZ8. 

Chih Chen TlIU Lung Hu Ta Tan Shih 1fiill.::r 
ft~ *fJ'I'f. 

Song of the Great Dragon--and.;T~ En
chymoma of the Perfected-Truth Master. 
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Chi Chen Tzu Lung Hu Ta Tan Shih (cont.) 
Sung, + 1026. 
Chou Fang (Chih Chen Tzu) JiI/i. 
Presented to the throne by Lu Thien[-Ch.tl 

1lI;R., c. + IllS· 
TT/,,()6. 

Chih-Chhuan Chen-Jen Chiao ChIng Shu • JII 
i« A ~ iI tIr. 

Technical Methods of the Adept (Ko) Chih
Cbbuan (i.e. Ko Hung), with Critical 
Annotations [and illustrations of al
chemical apparatus]. 

Ascr. Chin, c. + 320, but probably later. 
Attrib. Ko Hung 11 ~. 
TT/S9S. 

Chih Chih Hsiang Shuo San Chhing Pi Yao Itl 
mJ\llill :=;I;fi6~. 

See Wu Chen Phien Chih Chih Hsiang Shuo 
San Chhlng Pi Yao. 

Cf. Davis & Chao Yiin-Tshung (6). 
Chih-Chou hsien-sing Chin Tan Chih Chih ~ ;11} 

:$tdE~ftTili:m. 
Straightforward Indications about the 

Metallous Enchymoma by the Paper
Boat Teacher. 

Sung, prob. + 12th. 
Chin YUeh-Yen ~ }! M. 
TT/239· 

Chih Hsiian Phien m 3C Ir. 
A Pointer to the Mysteries (psycho-physio-

logical alchemy]. 
Sung, c. + I2IS. 
Pai YU-Chhan a x W. 
In Hsiu Chen Shih Shu (TT/260), chs. I-S. 

Chih Kuei Chi m IIUI. 
Pointing the Way Home (to Life Eternal); a 

Collection. 
Sung, c. + 1165. 
WuWu ~~. 
TT/9140 
Cf. Cbben Kuo-Fu (I), vol. 2, pp. 3S9, 

390. 
Chih Tao Phien 'if m,. (or 11). 

A Demonstration of the Tao. 
Sui or just before, c. + SSo. 
Su Yuan-Ming (or -Lang) .5C IlJJ (JIJ) 

= Cbbing Hsia Tzu 'jIf 11 T. 
Now extant only in quotations. 

Chih Tshao Thu ;'f 1ii 11\. 
See Thai-Shang Ling-Pao Chih Tshao Thu. 

Chin Huo Chhung Pi Tan Ching Pi Chih ~ 1i 
lIP.ftH. 'ii. 

Confidential Instructions on the Manual of 
the Heaven-Piercing Golden Flower 
Elixir [with illustrations of alchemical 
apparatus]. 

Sung, + 1225. 
Pheng Ssu ~ le & Meng HsU ji: J!tt 

(pref. and ed. Meng HsU). 
Received from Pai YU-Chhan f:f XlW and 

Lan Yuan-Lao !IiI ;e~. 
TT/907. 

The authorship of this important work is 
obscure. In his preface Meng Hau says 
that in + I2IS he met in the mountains 
Ph&lg Ssu, who transmitted to him a 
short work which Ph&lg himself had re
ceived from Pai YU-Chhan. This is ch. I 

of the present book. Two years later M&lg 
met an adept named Lan Yuan-Lao, who 
claimed to be an avatar of Pai YU-Chhan 
and transmitted to M&lg a longer textj 
this is the part which contains descriptions 
of the complicated alchemical apparatus 
and appears as ch. 2 of the present work. 

The name of the book is taken from that 
of the alchemical eIaboratory of Lan Yuan
Lao, which was called Chin Hua Cbbung 
Pi Tan Shih ~ 1i lIP If ft it. 

Chin Hua Tsung Chih ~ 1i ~ \f 
[ ,.. Thai-l Chin Hua Tsung Chih, also entided 

Chhang Shing Shuj former tide: La 
Tsu Chhuan Shou Tsung Chih.] 

Principles of the (Inner) Radiance of the 
Meta1lous (Enchymoma) [a Taoist nei tan 
treatise on meditation and sexual tech
niques, with Buddhist influence]. 

Ming and Cbbing, t:. + 1403, finalised 
+ 1663, but may have been transmitted 
orally from an earlier date. Present tide 
from +166S. 

Writer unknown. Attrib. LU Yen a a 
(LU Tung-Pin) and his school, late 
+Sth. 

Commentary by Tan Jan-Hui it ~ ill 
(1921). 

Prefaces by Chang San-Feng !/it := * 
(c. + 1410) and several others, some per
haps apocryphal. 

See also Lu Tsu Shih Hsien-Thien HsU Wu 
Thai-l Chin Hua Tsung Chih. 

Cf. WilheIm & Jung (I). 
Chin Hua Yu 1 Ta Tan ~ S!i1.:E ~ * ft. 

The Great- Elixir of the Golden Flower (or, 
Metallous Radiance) and the Juice of 
Jade. 

Date unknown, probably Thang. 
Writer unknown. 
TT/903. 

Chin Hua Yu Nu Shuo Tan Ching ~ 1!(i! x *
iIlftH. 

Sermon of the Jade Girl of the Golden 
Flower about Elixirs and Enchymomaa. 

Wu Tai or Sung. 
Writer unknown. 
In YCCC, ch. 64, pp. 1 a ft. 

Chin I Huan Tan Pai Win ChiJeh ~ 1« ift ft a 
1!Il~. 

Questions and Answers on Potable Gold 
(Meta1lous Fluid) and Cyclically
Transformed Elixirs and Enchymomas. 

Sung. 
Li Kuang-HsUan ~ ~ 3C. 
TT/z63. 
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Cmn 1 HUIln Tan Yin Chblg Thu sil! ~ ill 1'1- t:P 
m •. 

Illustrations and Evidential Signs of the 
Regenerative Enchymoma (constituted 
by, or elaborated from) the Metallous 
Fluid: 

Sung, prob. + 12th, perhaps c. + I:u8, 
date of preface. 

Lung Mei Tzu (ps.) fi Ii T. 
TT/I 48. 

Cmn Ku Chhi Kuan 4- "2r ~ ••. 
Strange Tales New and Old. 
Ming, c. +1620; pr. betw. +1632 and 

+1644. 
Feng M&ng-Lung GIl tJ.1I. 
Cf. Pelliot (57). 

Cmn Mu Wan Ling Lun * * .. &._ 
Essay on the Tens of Thousands of 

Efficacious (Substances) among Metals 
and Plants. 

Ascr. Chin, c. + 320. Actually prob. late 
Sung or Yuan. 

Attrib. Ko Hung It ~. 
TT/933· 

Chin Pi Wu Hsitmg Lei Tshan Thung Chhi sil!" 
:tt: m ... IPJ ~. 

Gold and Caerulean Jade Treatise on the 
Similarities and Categories of the Five 
(Substances) and the Kinship 0/ the Three 
[a poem on physiological alchemy]. 

Ascr. H/Han, c. + 200. 
Attrib. Yin Chhang-SMng ~ :!if Ms. 
TT/897. 
Cf. Ho Ping-Yll (12). 
Not to be confused with the Tshan Thung 

Chhi Wu Hsiang Lei Pi Yao, q.v. 
Chin Shih Ling Sha Lun sil! ;a &: iP 1ft. 

A Discourse on Metals, Minerals and 
Cinnabar (by the Adept Chang). 

Thang, between +713 and +741. 
Chang Yin-Chll !It 11 18. 
TT/SSo. 

Cmn Smh Pu Wu Chiu Shu Chiieh sil! 1:1*" z: 
1L1t~. 

Explanation of the Inventory of Metals and 
Minerals according to the Numbers Five 
(Earth) and Nine (Metal) [catalogue of 
substances with provenances, including 
some from foreign countries]. 

Thang. perhaps c. + 670 (contains a story 
relating to +664). 

Writer unknown. 
TT/900. 

Cmn Shih Wu Hsiang Lei sit 1:1* z:m M. 
[= Yin Chen Chun Chin Shih Wu Hliang 

Lei.] 
The Similarities and Categories of the Five 

(Substances) among Metals and Minerals 
(sulphur, realgar, orpiment, mercury and 
lead) (by the Deified Adept Yin). 

Date unknown (ascr. +:md or +3rd 
century~. 

Attrib. Yin Chen-Chiin ~ iBt ~ (Yin 
Chhang-Sh&ng). 

TT/899. 
Cmn Tan Chen Chuan. sit 1'1-1Jt fill. 

A Record of the Primary (Vita1ities, re
gained by) the Metallous Enchymoma. 

Ming, + 1615. 
Sun Ju-Chung ~ tk.\11. 

Chin Tan Chlng Li Ta Chkiian ~flojEB!*£: 
Comprehensive Collection of Writings on 

the True Principles of the Metallous 
Enchymoma [a ftorijegiumj. 

Ming, c. + 1440. 

Ed. Han Chhan Tzu ~.T. 
Cf. Davis & Chao YUn.Tshung (6). 

Chin Tan Chieh Yao ~ fti1J~. 
Important Sections on the Metallous 

Enchyrnorna. 
Part of San-FIng Tan Chueh (q.v.). 

Cmn Tan Chih Chih sil! ft \li[ ~~. 
Straightforward EXplanation of the Metal-

lous Enchyrnoma. 
Sung, prob. + 12th. 
Chou W u-So A'l1I\t Pfi, 
TT/IOS8. 
Cf. Chih-Chou hsien-$eng Chin Tan Chih 

Chih. 
See Cbben Kuo-Fu (1). vol. :z, pp. 44'7 if. 

Chin Tan Chin Pi Chmen Thung Chiieh sil! flo..mt 
• it iIIi il1!., 

Oral Instructions eXplaining the Abscondite 
Truths of the Gold and Caerulean Jade 
(Components of the) Metallous Ench)m
ema. 

Date unknown, not earlier than Wu Tai. 
Writer unknown. 
Incomplete in YCCC, ch. 73. pp. 7a ff. 

Chin Tan Fu ~ ft •. 
Rhapsodical Ode on the Metallous Enchy-

moma. 
Sung, + 13th. 
Writer unknown. 
Cornrn. by Ma Li-Chao .!'ItHCl 1l!3. 
TT/2S8. 
Cf. Nei Tan Fu, the text of which is very 

similar. 
Chin Tan Lul'lfl Hu Ching ~ ft Ii.otll. 

Gold Elixir Dragon and Tiger Manual. 
Thang or early Sung. 
Writer unknown. 
Extant only in qUDtations, as in Chu Chia 

Shen Phin Tan Fa, q.v. 
Cmn Tan Pi Yao Tshan Thung Lu ~ flo M ~ 

.~ .. 
Essentials of the Gold Elixir; a Record of the 

Concordance (or Kinship) of the Three. 
Sung. 
M~ng Yao-Fu :ii::;If ill. 
In Chu Cma SJun .Phin T(ln Fa, q.v. 

Chin Tan Stu Pai Tlllu ~ fTlN a !f:. 
The Four-Hundred Word Epitome of the 

MetalIous Enchymoma. 
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Chin Tan Ssu Pai Tzu (cont.) 
Sung, c. + 1065. 
Chang Po-Tuan Bl fa r.1. 
In Hsiu Chen Shih Shu (TT/260), ch. 5, 

pp. la ff. 
TT/ I067· 
Comma. by Pheng Hao-Ku and Min I-Ta 

in Tao Tsang Hm Pien (CMu chi), 21. 
Tr. Davis & Chao Yim-Tshung (2). 

Chin Tan Ta ChhIng ~ ft *~. 
Compendium of the Metallou8 Enchymoma. 
Sung, just before + 1250. 
Haiao Thing-Chih • g;!:. 
In TTCY (mao chi, 4), and in TT/260, 

Hsiu Chen Shih Shu, chs. 9""13 incl. 
Chin Tan Ta Yao ~ft*W. 

[=Shang Yang Tzu Chi,. Tan Ta Yao.] 
Main Essentials of the Metallous Enchy

moma; the true Gold Elixir. 
Yuan, + 1331 (pref. + 1335). 
Chhen Chih-Hsil JJl it IiI 

(Shang Yang Tzu J: JA T). 
In TTCY (mao chi, 1,2,3). 
TT/IOS3. 

Chin Tan Ta YaoHsienPhoi(YuanLiu) ~ft * W 114 • ill ft. 
[=Shang Yang Tzu Chin Tan Ta Yao 

Hsien Phoi.] 
A History of the Schools of Immortals 

mentioned in the Main Essentials of tM 
MetallQUI Enchymqma,' the true Gold Elixir. 

Yuan, c. +1333. 
Chhen Chih-Hsil FJk it IiI 

(Shang Yang Tzu J: g T). 
In TTCY, Chin Tan Ta Yao, ch. 3, pp. 

40ff. 
TT/IOS6. 

Chin Tan Ta Yao Lien Hm" Chih ~ 'It * ~ 
JII 11415. 

[=Shang Yang Tzu Chin Tan Ta Yao Lieh 
Hsien Chih.] 

Records of the Immortals mentioned in the 
Main Essentials of tM MetallQUI Enchy
moma; tM true Gold Elixir. 

Yuan, c. + 1333. 
Chhen Chih-Hsil JJl it III 

(Shang Yang Tzu J: III T). 
TT/lOSS. 

Cmn Tan Ta Yao Pao Chwh ~ n * I( .~. 
Precious Instructions on the Great Medi-

cines of the Golden Elixir (Type). 
Sung, c. + 1045. 
Tshui Fang ~ IW. 
Preface preserved in King Tao Chi, ch. I, 

p. 8b, but otherwise only extant in 
occasional quotations. 

Perhaps the same book as the Woi Tan 
Pin Tshao (q. v.). 

Chin Tan Ta Yao Thu ~ ft * ~ Ill. 
[=Shang Yang Tzu Chin Tan Ta Yao Thu.] 
l11ustrations for the Main Essentials of tM 

Metal!ous Enchymoma; tM true Gold Elixir. 

Yuan, + 1333. 
Chhen Chih-HsU Jt it ,. 

(Shang Yang Tzu J: III T). 
Based on drawings and tables of the + lOth 

century onwards by Phang Hsiao :l8 It 
Chang Po-Tuan Yl fa tI (hence the . 
name Tzu Yant Tan Fang Pao Chien 
Thu), Lin Shen-Feng ** ... and 
others. 

In TTCY (Chin Tan Ta Yao, ch. 3, 
pp. 26a ff.). 

TT/IOS4. 
Cf. Ho Ping-Yu & Needham (2). 

Cking CMu Sui Shih Chi :1fIJ ... ~ le. 
Annual Folk Customs of the States of 

Ching and Chhu [i.e. of the districts cor
responding to those ancient States; 
Hupei, Hunan and Chiangsi]. 

Prob. Liang, c. + 550, but perhaps partly 
Sui, c. +610. 

Tsung Lin ~ •. 
See des Rotours (I), p. cii. 

Ching-Shih CkIng Le; Pei-Chi Pin Tshao lilt • •• -=*_. 
The Classified and Consolidated Armament-

arium of Pharmaceutical Natural History. 
Sung, + 1083, repr. + 1090. 
Thang Shen-Wei lilti( •• 

Cking Shih Thung Yen If ill: ii 1i. 
Stories to Warn Men. 
Ming, c. + 1640. 
Feng Meng-Lung 1.11. H. 

Cking Tien Shih Win 11 A .. 3'(. 
Textual Criticism of the Classics. 
Sui, c. + 600. 
Lu Ta-Ming •• !!1J. 

Cking Yen Fang 11 It :n. 
Tried and Tested Prescriptions. 
Sung, + 1025. 
Chang Sheng-Tao YlIHJ. 
Now extant only in quotations. 

Ching Yen Liang Fang 11 It A:n. 
Valuable Tried and Tested Prescriptions. 
Yuan. 
Writer unknown. 

Chiu CkIng Lu ~ lE •. 
Drawing near to the Right Way; a Guide 

[to physiological alchemy]. 
Chhing, prefs. + 16-;8, + 1697. 
Lu Shih-Chhen ~ ill: tt. 
In Tao Tsang Hm Pien (CMu clu), 8. 

Chiu Chuan Chhing Chin Ling Sha Tan 11." '!If 
~.Jl)ft. 

The Ninefold Cyclically Transformed 
Caerulean Golden Numinous Cinnabar 
Elixir. 

Date unknown. 
Writer unknown, but much overlap with 

TT/886. 
TT/887. 

Chiu Chuan Ling Sha Ta Tan 11. 1ft. iJ' * 
ft. 
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Chiu Chuan Ling Sha Ta Tan (cont.) 
The Great Ninefold Cyclically Transformed 

Nwninous Cinnabar Elixir. 
Date unknown. 
Writer unknown. 
TT/886. 

Chiu Chuan Ling Sha Ta Tan Tzu Shing Hsiian 
Ching 11. W IIUp :;I;;: f} iJ( Jl '3r i\llr. 

Mysterious (or Esoteric) Sagehood
Enhancing Canon of the Great Ninefold 
Cyclically Transformed Nwninous Cinna
bar Elixir (or Enchymoma). 

Date unknown, probably Thang; the text is 
in sutra form. 

Writer unknown. 
TT/879· 

Chiu Chuan Liu Chu Shen Hsien Chiu Tan Ching 
1L fC ttI* /iiIII fJli 11. f}~. 

Manual of the Nine Elixirs of the Holy 
Immortals and of the Ninefold Cyclically 
Transformed Mercury. 

Not later than Sung, but contains material 
from much earlier dates. 

Thai-Chhing Chen Jen :;tc tJlf III A. 
TT/945· 

Chiu Huan Chin Tan Erh Chang 1L ill ~ fI ::: •. 
Two Chapters on the Ninefold Cyclically 

Transformed Gold Elixir. 
Alternative title of Ta-Tung Lien Chen PaD 

Ching, Chin Huan Chin Tan Miao Chileh 
(q.v.). 

In YCCC, ch. 68, pp. 8 a tr. 
Chiu Phu ift H'J. 

A Treatise on Wine. 
Sung, + 10ZO. 

Tou Phing lJl ... 
Chiu Shih lW j:. 

A History of Wine. 
Ming, + I 6th (but first pr. + 1750). 
Fl'!ng Shih-Hua ~ ~ 1t.. 

Chiu Thang Shu IlI1f \I. 
Old History of the Thang Dynasty (+6x8 

to +906). 
Wu Tai (H/Chin). +945. 
Liu Hsii ~ 8~. 
Cf. des Rotours (z), p. 64. 
For translations of passages see the index of 

Frankel (x). 
Chiu Ting Shen Tan Ching Chileh 

See Huang Ti Chiu Ting Shen Tan Ching 
Chileh. 

Cho King Lu ~ *Jt iJt. 
[Sometimes Nan TshulI Cho King Lu.] 
Talks (at South Village) while the Plough is 

Resting. 
Yuan. + 1366. 
Thao Tsung.I JIiil ~ ~. 

Chou HOlI Pei Chi Fang Ilt ~ VIiI ~ Ji. 
[= Chou Hou Tsu Chiu Fang 
or Chou Hou Pai I Fang 
or Ko Bsien Ong Chou Bou Pei Chi Fang.] 
Handbook of Medicines for Emergencies. 

Chin, c. + 340. 
KoHung .~. 

ChOll Hou Pai I Fang !t.~ 'gj - }j 
See ChOll Hou Pei Chi Fang. 

Chou Hou Ttu Chiu Fang M ~ 2l/' ~ }j 
See ChOll HOll Pei Chi Fang. 

Chou I Tshan Thung Chhi • ,&.I;t'J~. 
See also titles under Tshan Thrmg Chhi. 

Chou I Tshan Thung Chhi Cl#eh f;Ij ,& S f<ij.ifi~. 
The Kinship of the Three anti the Book of 

Changes, with Explanation. 
Text, H/Han, c. + 140. 

Comm., Sung, + 1234-
Ed. & comm. Chhen Hsien-Wei ~ •• a. 
TTt998. 

Chou I Tshan Thung Chh; Chu ~'&.:I~'Ut. 
The Kinship of the Three and the Book of 

Changes, with Commentary. 
Text, HJHan, c. + 140. 
Comm. ascr. H/Han, c. + 160. but prob

ably Sung. 
Attrib., ed. and comm. Yin Chhang-SMng 

I!{l;~~. 
TTt990. 

Chou I Tshan Thung Chhi Chu f;Ij lh .ll'J .. n:. 
The Kinship of the Three and the Book af 

Changes. with Commentary. 
Text. H/Han. c. + 140. 
Comm. probably Sung. 
Ed. and comm. unknown. 
TT/99 I. 

Chou I Tthan Thung Chhi Chu JI.IJbjjl.IiU~Ut. 
The Kinship of the Three and the Book of 

Changes, with Commentary. 
Text, H/Han. c. + 140. 

Comm. probably Sung. 
Ed. and comm. unknown. 
TT/99S. 

Chou I Tshan Thung Chhi Chu JI.Ilh.II!J'U£. 
The Kinship of the Three anti the Book a! 

Changes, with Commentary. 
Text, H/Han, c. + r 40. 

Comm., Sung, c. + 1230. 
Ed. & comm. Chhu Hua-Ku R ~~. 
TTf999. 

Chou I Tshan Thung C.hhi Chu (TTf99Z). 
Alternative title for Tshan Thung Chhi 

Khao I (Chu Hsi's) q.v. 
ChOll 1 Tshan Thung Chhi Fa Hm JI.I A. IIJJ ~ 

HUll. 
Elucidations of the Kinsllip of the Three and 

the Book of Changes [alchemy]. 
Text. H/Han, c. + 140. 

Comm., Yuan, + 1284. 
Ed. & comm. YU Yen ~ IiAI.. 
Tr. Wu & Davis (I). 
TT/996. 

ChOll 1 Tshm! Thung Chhi Fen Chang Chu (Chieh) 
)!J !JJ ~ fill l!li 7:t1lttt (~). 

The Kinship of the Three and the Book of 
Changes divided into (short) chapters, 
with Commentary and A1lalysis. 
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Chou I Tshan Thung Chhi Fin Chang Chu (Chien) 

(cont.) 
Text, Han, c. + 140. 
Comm., Yuan, c. + 1330. 
Comm. Chhen Chih-Hsu Jl jt III 

(Shang Yang Tzu ..I:. 11 T). 
TTCYpin 93. 

Chou I Tshan Thung Chm Fin Chang Thung 
ChmI Jl!8&.Il!l~~.iA ••. 

The Kinship of tIu Three and tIu Book of 
Changes divided into (short) chapters for 
the Understanding of its Real Meanings. 

Text, H/Han, c. + 140. 
Comm., Wu Tai + 947. 
Ed. & comm. PMng Hsiao .!R. 
Tr. Wu & Davis (I). 
TT/993. 

Chou I Tslwn Thung Chm Shm I Jl!8 '&.IaJ. ••• Clarification of Doubtful Matters in the 
Kinship of the Three and the Book of 
Changes. 

Yuan, +1284. 
Ed. & comm. Yu Yen ~ lA. 
TT/997. 

Chou I Tshan Thung Chm S" Lileh J\t,& _1aJ 
~i1£';. 

Brief Explanation of the Kinship of tIu Three 
and the Book of Changes. 

Ming, +1564-
Ed. & comm. Wang Wen-Lu .:E 3C •• 

Chou I Tshan Thung Chm Ting Chm Ko Ming 
Ching Thu '&Jl!8_II!J~lIB.~!!JJiI 
1iIi. 

An Illuminating Chart for the Mnemonic 
Rhymes about Reaction-Vessels in the 
Kinship of tIu Three and tIu Book of 
Changes. 

Text, H/Han, c. + 140 (Ting Chm Ko 
portion only). 

Comm., Wu Tai, + 947. 
Ed. & comm. PMng Hsiao .!R. 
TT/994. 

Ch" Ching Pien I 11 III m •. 
Resolution of Diagnostic Doubts. 
Ming,late +ISth. 
WuChhiu ~~. 

Chu ChhiJan Chi 'it :JR. •• 
The Bamboo Springs Collection (poems 

and personal testimonies on physiological 
alchemy]. 

Ming, + 1465. 
Tung Chhung-Li et al. • 11 mI. 
In Wai Chin Tan (q.v.), ch. 3. 

Chu Chia Shm Phin Tan Fa n * jI!I .fA ft ~. 
Methods of the Various Schools for Magical 

Elixir Preparations (an alchemical an
thology). 

Sung. 
MengYao-Fu ~~m 

(HsUan Chen Tzu 3r: iJt T) et al. 
TT/9II. 

Chu Fan Chm .l\! ;E.;. 
Records of Foreign Peoples (and their Trade). 
Sung, c. + 1225. (This is Pelliot's dsting; 

Hirth & Rockhill favoured between 
+ 1%42 and + 1258.) 

ChaoJu-Kua .ttr:3t. 
Tr. Hirth & Rockhill (I). 

Chu Yeh Thing Tsa Chi 'it •• sue. 
Miscellaneous Records of the Bamboo Leaf 

Pavilion. 
Cbbing, begun c. + 1790 but not finished 

till c. 1820. 
Yao Yuan-Chih it 7f; Z. 

Chuan Hsi WangMu Wo Ku Fa ~2§3:ilHa 
1l!i1~. 
[= Thai-Shang Chuan Hsi Wang Mu Wo 
KuFa.] 

A Recording of the Method of Grasping 
the Firmness (taught by) the Mother 
Goddess of the West. 

[Taoist heliotherapy and meditation. 'Grasp
ing the firmness' was a technical term for 
a way of clenching the hands during 
meditation.] 

Thang or earlier. 
Writer unknown. 
Fragment in Hsiu Chm Shm Shu (TT/2oo), 

ch. 24, p. I a ff. 
Cf. Maspero (7), p. 376. 

Chuang Lou Chi JI!z: tile. 
Records of the Ornamental Pavilion. 
Wu Tai or Sung, c. + 960. 
ChangMi g~. 

Chiln-Chai Tu Shu Chm m If." ~. 
Memoir on the Authenticities of Ancient 

Books, by (Chhao) ChUn-Chai. 
Sung, + 1151. 
Chhao Kung-Wu ;il ~ lit. 

Chiln-Chai Tu Shu Fu Chm m if. III FM' .1$ • 
. Supplement to ChUn-Chai's (Chhao Kung

Wu's) Memoir on the Authenticities of 
Ancient Books. 

Sung, c. + 1200. 
Chao Hsi-Pien t! 1ff 4l'. 

Chiln-Chai Tu Shu Hou Chm m if. if ~;E.;. 
Further Supplement to ChUn-Chai's (Chhao 

Kung-Wu's) Memoir on tIu Authenticities 
of Ancient Books. 

Sung, pref. +1151, pr. +1250. 
Chhao Kung-Wu .. ~ 1it, re-compiled by 

Chao Hsi-Pien t! 1ff 4l'. from the edi
tion of Yao Ying-Chi Mi ml{ M. 

Chiln Phu m 91. 
A Treatise on Fungi. 
Sung, + 1245. 
Chhen ]en-Yii ,. t:z. 

Chung Hua Ku Chin Chu Ifs ¥Ji is' 4-lE. 
Commentary on Things Old and New in 

China. 
Wu Tai (H/Thang), +923 to +926. 
Ma Kao ••• 
See des Rotours (I). p. xcix. 
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CJw.n, HUI:l7Ig Chen Ching .p It It 11 
[= Thai-Chhing Chung HUI:l7Ig Chen Ching 
or Thai Tsang Lun,] 

True Manual of the Middle (Radiance) of 
the YeUow (Courts), (~ regions of the 
three parts of the body) [Taoist anatomy 
and physiology with Buddhist influence], 

Prob. Sung. +I2th or +IJth. 
Chiu Hlien ChUn (ps.) it. fIIi It. 
Comm. Chung Huang Chen Jen (ps). .p 
•• A. 

TT/8Io. 
Completing TT/328 and 329 (Wieger). 
Cf. Maspero (7), p. 364-

Clmng Lu Chuan Tao Chi ,. 8 •••. 
Dialogue between Chungli (Cbhitan) and 

Lii (Tung-Pin) on the Transmission of 
the Tao (and the Art of Longevity, by 
Rejuvenation). 

Thang, + 8th or + 9th. 
Attrib. Chungli Chhiian ••• and Lii 

Yen aM. 
Ed. Shih Chien-Wu iliJftf. 
In Hnu Chen Shih SIm (TT/2oo), chS.I4-16 

incl. 
CJw.n, Shaft Yu Kuei Fu Chhi Ching .p UI :lit 

ail ••. 
Manual of the Absorption of the Chhi, 

found in the Jade Casket on Chung
Shan (Mtn). [Taoist breathing exercises.] 

Thang or Sung, +9th or + 10th. 
Attrib. Chang Tao-Ling (Han) •• It or 

Pi-Yen Chang Tao-che ••• "51 
or Pi-Yen hsien-sang 11 • :Jt:£E. 

Comm. by Huang Yuan-ChUn It 5t !It. 
In YCCC, ch. 60, pp. X a ft 
Cf. Maspero (7), pp. z04. :U5. 353. 

Clmngli Pa Tuan Chin Fa •• 1\ flIt.~. 
The Eight Elegant (Gymnastic) Exercises of 

Chungli (Chhiian). 
Thang, late + 8th. 
Chungli Chhiian .. ,. •• 
In Hsiu Chen Shih SIm (TT/2oo), ch. 19. 
Tr. Msspero (7), pp. 418 ft 
Cf. Notice by Tseng Tshao in Lin Chitmt 

Hsien (TT/zoo, ch. 23, pp. lb. ~a) dated 
+ 1 151. This aays that the text was in
scribed by Lit Tung-Pin himIeIf on stone 
and so handed down. 

Chhang Chhun Tzu Phan-Hn Chi :Jl3IE =r .•• •• Chhiu Chhang-Chhun's Collected (Poems) 
at Phan-Hsi. 

Sung, c. + 1200. 

Chhiu Chhu-Chi JiIlI& •• 
TT/IIArS. 

Chhang ShJng Shu :Jl ~ •. 
The Art and Mystery of Longevity and 

Immortality. 
Alternative tide of Chin HUIJ TmngChih(q.v.). 

ChJten Wai Hsia ChU Chien ."' •••• 
Examples of Men who Renounced Official 

Careers and Shook off the Dust of the 
World [the eighth and last part (ch. 19) 
of Tsun ShJng Pa Chien, q.v.]. 

Ming, + 1591. 
Kao Lien .••• 

Chhi ChU An 1;,0 Chi.m •• It •• -
On (Health-giving) Rest and ~ in 

a Retired Abode [the thirdplUt (Chs. 7. 
8) of Tmn SIiIng PaChien, q.v.]. 

Ming, +1591 • 

KaoLien • ill-
Chhi Fan Ling Sha Ko -t;;a; •• It. 

Song of the Sev .... fold ~ Ttans
formed Numinous C~ (Elixir). 

See CIW Fan Tan ShaChW. 
Chhi Fan Ling Sha Lun -t:;ji;.,§;M. 

On Nwninous Cinnabar seven 'times 
Cyclically Transformed. 

Alternative tide for Ta-Tunc Lkn.ChM PllO 
Ching, Hsiu Fu Ling Bha Miao ChfIdI 
(q.v.). 

In YCCC, ch. 69. pp. I a ff. 
Chhi Fan Tan Sha CbiJeh -I::;.fJ'jjI~. 

[= Wei Po-Yang Chhi F_ Tan SMC/di.eh 
or Chhi Fan Ling Sha Ko.] 

Explanation of the ~Q ·CyeIicaIly 
Transformed Cinnabax (Elixir), (of Wei 
Po-Yane). 

Date unknown (asu. HIHan)' 
Writer unknown (attrib. W.llo-YaJ;II). 
Comm. by Huq ~tln •••• 

TJ;1ang or pre-Thanr. before + 806 •. 
TTISSI. 

Chhi Hsiao Liang Fang ~ it Jl n. 
Effective Therapeutics. 
Mini, c. + 1436, pr. + 1470. 
Fang Hlien n •. 

Chhi Ku.o Khao -t:; 11 ;Jf. 
Investigations of the Seven (Warring) State&. 
Cbbing, c. + 1660. 
Tung Yiieh • !It. 

ChhiLu -t:; •. 
Bibliography of the Seven Classes ofBooka. 
Liang, + 523. 
Jusn Hsi~Hsii It._. 

ChhiMin YO(}SIm _a .•.. 
Important Arts for the People's We1W-e 

[lit. Equality]. 
N/Wei (and E/Wei or W/Wei). between 

+ 533 aAA + 544· 
Chis Ssu-Hsieh )(.a 
See des Rotours(l). p.c; S~hSbiDB .. a~{I). 

Chhi Yiln Shan Wu YUQn TIlU116(:. ~ 
Nan (Tshan ChIng) •• f11t11t:.,.S 

• ••••• See lInu Chen PUn Nan (Tshan Chhi&). 
ChhUh Yrin 00 U. 

Dictionary of the Sounds of Charaetere 
[rhyming dictionary]. 

Sui, +601. 
LuFa-Yen 118:11' 
See KUIJ1IfI Yiln. 
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ChJrim Chin Fang Yen 1 T * 11 ~_. 
Dilations upon the Thousmul Golden 
~. 

Cbbing, + 1698. 
ChangLu .JI. 

C""",, Chin 1 Fang =f * ./i. 
Supplement to the TJunuarul Golden 

Rem«lia [i.e. Revised Prescriptions 
BaYing lives worth a ThoUl8Dd Ounces of 
Gold]. 

Thang, between + 660 and + 680. 
Sun Ssu-Mo •••• 

C""",, Chin Shin Chih =f *:A: m. 
A ThoUl8Dd Golden Rules for Nutrition 

and the Preservation of Health [i.e. Diet 
and Personal Hygiene Baving lives worth a 
ThoUl8Dd Ounces of Gold], (included as 
a chapter in the Thousand GoUkn Reme-
dies). . 

Thang, +7th (c. +6%5, certainly before 
+659). 

Sun Ssu-Mo ~ ••• 
C""",, Chin Yao Fang =f* _11. 

A Thousand Golden Remedies [i.e. Essen
tial Prescriptions saving lives worth a 
ThoUl8Dd Ounces of Gold]. 

Thang, between +650 and +659. 
SunSsu-Mo •••• 

ChJrim Han SIm 1IJ f( _. 
History of the Former Han Dynasty 

[-%06 to +%4]. 
H/Han (begun about +65), c. +100. 

Pan Ku DI fi!i1, and (after his death in +9%) 
his sister Pan Chao DI lIB. 

Partial trs. Dubs (2), Pfizmaier (3%-34, 
3?-5I), Wylie (%, 3, 10), Swarm (I). 

Yin-T~ Index, no. 36. 
ChJrim Hung Chia King Chih Pao Chi C/rhIng 

tit It lip !lE ~ •• lit. 
Complete Compendium on the Perfected 

Treasure of Lead, Mercury, Wood and 
Metal [with illustrations of alchemical 
apparatus]. 

On the translation of this title, cf. Vol. 5, pt. 3. 
Has been considered Thang, + 808; but 

perhaps more probably Wu Tai or Sung. 
Cf. p.%76. 

Chao Nai-An .1f'IE. 
TT/9I%. 

ChJrim Khun Pi Yun 'ft :JIII fi& U. 
The Hidden Casket of Chhien and Khun 

(kua, i.e. Yang and Yin) Open'd. 
Ming, c. + 1430. 
Chu ChhUan * ,.. 

(Ning Hsien Wang • 1t::E, prince of 
the Ming.) . 

Chhien Khun Shlng 1 'ft :JIII !: jt. 
Principles of the Coming into Being of 

Cbbien and Khun (kua, i.e. Yang and 
Yin); 

Ming, c. +1430. 
Chu ChhUan *,.. 

(Ning Hsien Wang * 1t.:E, 
prince of the Ming.) 

CMih Shui Hsiian Chu $ 7l< 3C 1*. 
The Mysterious Pearl of the Red River [a 

system of medicine and iatro-chemistry]. 
Ming, + 1596. 
Sun I-Khuei • - if. 

CMih Shui Hsiian CIm ChhUan Chi $ 7l< ~ It 
;i: •. 

The Mysterious Pearl of the Red River; a 
Complete (Medical) Collection. 

See CMih Shui Hsiian CIm. 
CMih Shui Yin $ 7l< at. 

Chants of the Red River. 
See Fu Chin-ChhUan (l). 

CMih Sung Tzu Chou Hou Yao ChiJeh $ a =f 
t-t~.~. 

Oral Instructions of the Red-Pine Master 
on Handy (Macrobiotic) Prescriptioos. 

Pre-Thang. 
Writer unknown. 
Part of the Thai-Chhing Ching Thien-Shih 

KnOll Chileh. 
TT/876. 

CMih Sung Tzu Hsiian Chi $ ~ =r- 3C le. 
Arcane Memorandum of the Red-Pine 

Master. 
Thang or earlier, before +9th. 
Writer unknown. 
Quoted in TT/9%8 and elsewhere. 

Chhin Hsiian Fu ., 3C D\:. 
Rhapsodical Ode on Grappling with the 

Mystery. 
Sung, + 13th. 
Writer unknown. 
TT/%57. 

Chhing Hsiong Tla Chi '\If *' .IE!. 
Miscellaneous Records on Green Bamboo 

Tablets. 
Sung, c. + 1070. 
Wu Chhu-Hou :!lit JIIIJ. 

Chhing Hsiu Miao Lw Chien 7IIf lE iJ' .. a. 
Subtile Discourses on the Unsullied Resto

ration (of the Primary Vitalities) [the 
first part (chs. I, %) of Tsun ShIng Pa 
Chien, q.v.]. 

Ming, + 1591. 
Kao Lien iIi •. 

Chhing 1 Lu 7IIf A •. 
Records of the Unworldly and the Strange. 
Wu Tai, c. +950. 
Thao Ku 1IIi ... 

Chhing-Ling Chm-Jen Pilei Chiln (Nei) Chuan 
mll lit A R ~ fJq •• 

Biography of the Cbbing-Ling Adept, 
Master Phei. 

L/Sung or S/Chhi, + 5th, but with early 
Thang additions. 

Teng YUn Tzu JI! 11 =r-
(phei HSUad-Jen R'l1: 1:: was a semi
legendary immortal said to have been 
bom in - 178). 
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Chhing-Ling CIIm-Jen Pilei Chiin (Net) Chutm 
(cont.) 

In YCCC, ch. 10S. 
Cf. Maspero (7), pp. 386 if. 

Chhing Po Tsa Chill fit ~ lIE .s. 
Green-Waves Memories. 
Sung, + Il93. 
ChouHui 113 •• 

Chhing Wd Tan ChiJeh (or Fa) i11HIi ;Pt ~ (YR). 
Instructions for Making the Enc:;hymoma in 

Calmness and Purity [physiological 
alchemy]. 

Date unknown, perhaps Thang. 
Writer unknown. 
TT/275. 

Chhiu Chlwng-Chhun Chhing Thien Ko iIl:lit • 
'iIl';R BIJ.:. 

Chhiu Chhang-Chhun's Song of the Blue 
Heavens. 

Sung, c. + 1200. 

Chhiu Chhu-Chi .fill lilll. 
TT/I 34. 

CMu ChhhIg 1 Shu .. m it •. 
Remaining Writings of Chhu Chh6ng. 
Chhi, c. + 500, probably greatly remodelled 

in Sung. 
Chhu Chheng ~ m. 

Chhii Hsien Slim Yin Shu Bllm JiIlII •• 
Book of Daily Occupations for Scholars in 

Rural Retirement, by the Emaciated 
Immortal. 

Ming, c. + 1430. 
Chu Chhi.ian :* #I. 

(Ning Hsien Wang .tt:E, prince of 
the Ming.) 

CMu Hsiieh Chi $J. lB. 
Entry into Learning [encyclopaedia). 
Thang, + 700. 
Hsi.i Chien ~ m. 

Chhii 1 Shuo Tsuan iii i'€ N •. 
Discussions on the Dispersal of Doubts. 
Sung, c. + 1230. 

Chhu Yung fiII!~. 
ChhUan-CIIm Chi Hsiian Pi Yao ~ •• j( is ~ 

Esoteric Essentials of the Mysteries (of the 
Tao), according to the Chhuan-Chen 
(Perfect Truth) School (the Northern 
School of Taoism in Sung and Yuan times]. 

Yuan, c. +1320. 
Li Taa-Shun * m *41. 
TT/248. 

Chhiian-Chen Tso Po Chieh Fa ~. ~. 11: YR. 
Ingenious Method of the Chhiian,;Chen 

School for Timing Meditation (and other 
Exercises) by a (Sinking-) Bowl Clepsydra. 

Sung or Yuan. 
Writer unknown. 
TT/I212. 

CbhiJa" Ching ••. 
Manual of Boxing. 
Chhing, + 18th. 
Chang Khung-Chao !I :;R.IIB. 

Cbhun Chhiu Fan Lv • ~ SI •• 
String of Pearls on the Sj,ring and Autumn 

Annau. 
C/Han, c. -135. 
Tung Chung-Shu if ¥Pit. 
See Wu Khang (1). 
Partial trs. Wieger (2); Hughes (1); 

d'Hormon (1) (ed.). 
Chung-Fa Index no. 4. 

Chhun Chhiu Wei Yuan Ming Pao .~,.;e 
iIr lfI· 

Apoeryphal Treatise on the 8prtng. and 
Auttml1l ArtnDIs jthe Mystical Diagrams 
of Cosmic Destiny [astrological
astronomical). 

C{Han, c. - ut. 
Writer unknown. 
In Ku WeiShu, ch. 7. 

Cbhun Chhiu Wd YQn Tou SIau Jff;Jt. ill ,,*M 
Apocryphal Treatise on the Spring and 

Auttml1l A1m4it; the Axis of the Turning 
of the Ladle (i.e. the Great Bear). 

C/Han, - 1St or later. 
Writer unknown. 
In Ku Wei Shu, ch. 9. pp. 40 if. and 

YHSF, ch. 5S. pp. JZzaif. 
Chhun Chu Chi Win • ff tBM. 

Record of Things Heard at Spring Island. 
Sung, c. + 1095. 
HoWei fiiJ~. 

Chhun-yang etc. 
See S~ufl-yang. 

Cbhung-Htiu Cking~H() Ching-81riJt ChIttt Lei 
Pei- Yung Pin Tshao IUUi!c ,"lIut! III 
_tlI!m*1i1. 

New Revillion of the Pharmacopoeia of the 
Chent-Ho reign:-period, the CI~d 
and COll$Olidated Artn~~ 
(A Combination of the ChIn,-I{D •.• ChirJg 
Lei ..• PIn Tshaowith thePhT~Yenl.) 

Yuan, +1249; reprinted many times after
wards, esp. in the Mine, + 140$, with at 
least seven Ming editions, the last in 
+ 16z+ or + 16z5. 

Thang Shen-Wei .,. tilt. 
Khou 'rsung-Shih Il ~.". 
Pr. (or ed.) Chang Tshun.H\li .~ •• 

CMung- Yang Chhiilim Chen Chi It .. ~ • •• (Wang) Chhung-YanfJ'S EWang CM's} 
Records of the Perfect Truth (School). 

SIllli. mid + nth cent. 
Wang Ch! .:Ea. 
TT/U39. 

Chhung- Y ang C~ Hu.a Chi It'IlUltft •. 
Memorials of (Wang) Chlwng-Yang's 

[Wang CM'II] Preaching. 
Sung. mid + lath cent. 
Wang Ch! 3: •• 
TT/U40 • 

Chhung- Yang Chin-Kuan Yii.-Suo ChiJeh •• 
~H;E.~. 
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Chbung- Yang Chin-Kuan Yil-Suo Chikh (cont.) 
(Wang) Chhung-Yang's [Wang's Cbe's] 

Instructions on the Golden Gate and the 
Lock of Jade. 

Sung, mid + 12th cent. 
Wang Cbe 3:11. 
TT/II42 • 

Chhung- Yang FIn-Li Shih-Hua Chi m 1117} ~ 
+ {f:j •• 

Writings of (Wang) Chhung-Yang [Wang 
Che] (to commemorate the time when he 
received a daily) Ration of Pears, and the 
Ten Precepts of his Teacher. 

Sung, mid + 12th cent. 
Wang Che 3:a. 
TT/I 141. 

Chbung- Yang Li-Chiao Shih-Wu Lun It III :rr. 
It+ 3i:ilIIII. 

Fifteen Discourses of (Wang) Chhung
Yang [Wang Che] on the Establishment 
of his School. 

Sung, mid + 12th cent. 
Wang Cbe 3: B. 
TT/12I6. 

Bai-Vilt S d-kY Todn-thu *- iI!l.!e DB £: •. 
The Complete Book of the History of 

Great Annam. 
Vietnam, c. + 1479. 
Nga Si-Lien :!JiJ:±~. 

Fa Yen ~ir. 
Admonitory Sayings [in admiration, and 

imitation, of the Lun Yil]. 
Hsin, + 5. 
Yang Hsiung tI !t. 
Tr. von Zach (5). 

Fa Yuan Chu Lin i!R J« 1lI! #. 
Forest of Pearls from the Garden of the 

[Buddhist] Law. 
Thang, +668, +688. 
Tao-Shih m i/t. 

Fan Tzu Chi Jan 1if. T 1ft f&. 
See Chi Ni Tzu. 

Fang Hu Wai Shih n ft Mo.!e. 
Unofficial History of the Land of the Im

mortals, Fang-hu. (Contains two nei tan 
commentaries on the Tshan Thung Chhi, 
+1569 and +1573.) 

Ming, c. +1590. 
Lu Hsi-Hsing I!! i8 ,m. 
Cf. Liu Tshun-Jen (I, 2). 

Fang Yil Chi n Jl! DB. 
General Geography. 
Chin, or at least pre-Sung. 
Hsil Chiai ~ •• 

Fei Lu Hui Ta JI!!. 11:;. 
Questions and Answers on Things Material 

and Moral. 
Ming, + 1636. 
Kao I-Chih (A1fonso Vagnoni) iIi -~. 
Bernard-Maitre (18), no. 272. 
3+ 

Fin Thu ~fIiiI. 
. See Hu Kang Tzu Fin Thu. 

FIng Su Thrmg I }B. m ~ •. 
The Meaning of Popular Traditions and 

Customs. 
H/Han, + 175. 
Ying Shao It!!! BIJ. 
Chung-Fa Index, no. 3. 

Fo Shuo Fo I Wang Ching ~ ~ ~ 9::E. 
Buddha VaidyQTdja Siitra; or Buddha-prokta 

Buddha-bluzi,ajyardja Satra (Siltra of the 
Buddha of Healing, spoken by 
Buddha). 

India. 
Tr. San Kuo (Wu) +230. 
Trs. Liu Yen (Vinaylltapa) & Chih

Chhien. ;t 3llI. 
N/I327; TW/793. 

Fo Tsu Li Tai Thrmg Tsai ~ iiIll!! -It ~ at. 
General Record of Buddhist and Secular 

History through the Ages. 
Yuan, + 1341. 
Nien-Chhang (monk) ~ 'Xt • 

Fu Chhi Ching I Lun Ha. M • iiIllI. 
Dissertation on the Meaning of ' Absorbing 

the Chhi and the Ching' (for Longevity 
and Immortality), [Taoist hygienic, resp
iratory, pharmaceutical, medical and 
(originally) sexual procedures]. 

Thang, c. +715. 
Ssuma Chheng-Chen I'J ~;iJE: lilt. 
In YCCC, ch. 57. 
Cf. Maspero (7), pp. 364 ff. 

Fu Hung Thu ~ ~ ~. 
Illustrated Manual on the Subduing of 

Mercury. 
Sui, Thang, J/Chin or possibly Ming. 
Shang Hsiian Tzu ~ 3l; T. 
Survives now only in quotations. 

Fu Nei Yuan Chhi Ching Ha pi;) 7G ••• 
Manual of Absorbing the Internal Chhi of 

Primary (Vitality). 
Thang, + 8th, probably c. +755. 
Huan Chen hsien-sSng (Mr Truth-and

Illusion) i1 iiit ;t; g:. 
TT/821, and in YCCC, ch. 60, pp. lob ff. 
Cf. Maspero (7), p. 199. 

Fu Shih Lun Ha 1i ~. 
Treatise on the Consumption of Mineral 

Drugs. 
Thang, perhaps Sui. 
Writer unknown. 
Extant only in excerpts preserved in the 

I Hsin Fang (+982). 
Fu Shou Tan Shu iiilW ft ra. 

A Book of Elixir-Enchymoma Techniques 
for Happiness and Longevity. 

Ming, + 1621. 
Cheng Chih-Chhiao ~ Z 1& (at least in 

part). 
Partial tr. of the gymnastic material, 

Dudgeon (I). 
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Fus{J Ryakuki ~ • .w. fI!. 
Classified Historical Matters concerning the 

Land of Fu-Sang Oapan) [from + 898 to 
+1197]· 

Japan (Kamalura) + II98. 
KOen (monk). 

Genji Monogatari i'iii);31; 4:tJ m. 
The Tale of (prince) Genji. 
Japan, +1021. 
MuraaakiShikibu ~ 51:: ms. 

Hai Yao Pin Tshao iIi 1(;;$: •• 
[= Nan Ha; Yao Phu.] 
Materia Medica of the Countries Beyond 

the Seas. 
Wu Tai (C/Shu), c. +923. 
Li HsUn ~~m. 
Preserved only in numerous quotations in 

CkIng Lei Pin Tshao and later pandects. 
Han Fei T:m .!I~-r. 

The Book of Master Han Fei. 
Chou, early - 3rd century. 
Han Fei .?~. 
Tr. Liao W~n-Kuei (x). 

Han Kuan I • 'lr •. 
The Civil Service of the Han Dynasty and 

its Regulations. 
H/Han +197. 
Ying Shao !@! WJ. 
Ed. Chang Tsung-Yuan ~ ~. ( + 1752 

to 1800). 
Cf. Hummel (2), p. 57. 

Han Kung Hsiang Fang _ 1f:Jf /i. 
On the Blending of Perfumes in the Palaces 

of the Han. 
H/Han, + 1St or + znd. 
Genuine parts preserved c. + 1131 by 

Chang Pang-Chi ~ '" a. 
Attrib. Tung Hsia-Chou • lit ~. 
Comm. by Cheng Hslian • 3C. 
'Restored', c. +x590, byKao Lien ••• 

Han Thien Shih Shih Chia ill ~iIi iIl: •• 
Genealogy of the Family of the Han 

Heavenly Teachel'. 
Date uncertain. 
Writers unknown. 
With Pu Appendix, 1918, by Chang Yuan

Hail !I;(; 1111 (the 6znd Taoist Patriarch, 
Thien Shih). 

TT/I 442. 
Han Wei Tshung-Shu ••••• 

Collection of Books of the Han and Wei Dyn
asties [first only 38, later increased to 
96]. 

Ming, + 1592. 
Ed. Thu Lung lit 11. 

Han Wu (Ti) Ku Shih • lit (~) jU~. 
Tales of (the Emperor) Wu of the Han 

(r. -1~oto -87). 
L/Sung and Chhi, late + 5th. 
Wang Chien .:E it. 

Perhaps based on an earlier work of the 
same kind by Ko Hung 11 tf(. 

Tr. d'Hormon(I). 
Han Wu (Ti) Nei Chuan Jut (.)l'4. 

The Inside Story of (Emperor) Wu of the 
Han (r. -1",0 to - 87). 

Material of Chin, L/Sung, Chhi. Liang and 
perhaps Cbben date, + :;20 to + 580, 
probal:,)ly stabilised about + 580. 

Attrib. Pan Ku, Ko Hung, etc. 
Actual writer unknown. 
TTjz89. 
Tr. Schipper (x). 

Han Wu (Ti) Nei Chuan Fu Lu • jl (~) I'i • 
m •. 

See Han Wu (Ti) Wai Chuan. 
Han Wu (Ti) Wai Chuan .. )it (.);r. •. 

[=Han Wu (Ti) Net Chwlnl?l Lu.] 
Extraordinary ParticullU'S o~.(JUnper!)r) Wu 

of the Han(and his eo1laj,)oratQrs),[Ia.rgeIy 
biographies of the magician~technieians 
at Han Wu Ti's COurt]. 

Material of partly earlier date coHected.and 
stabilised in Sui or Thang, esrly +7th 
century. 

Writers and editor unknown. 
Introductorypat'8Jl'aphs ac.i.ded by Wang 

Yu-Yen .:E flU*' (+7~6). 
TTlzl)O. 
Cf. Ma$perQ (7), P.Z34, and S~(l). 

Hei Chhien Slw.i Hu Lun 11 ta' *' It •• 
Discourse on the Black Lead and the Water 

Tiger. 
Alternative title of Huan Tan Nei Hsiang 

Chin Yo ShIh, q.:\'. 
HoChiChUFang ~"Il6/i. 

Standard Fonnularies of the (Ooverxuneot) 
Pharmacies [based on the 'thai';'Phtng 
ShIng Bm Fang and other collections]. 

Sung, c. + IlOl). 

Ed. Chhen Chh&1g .. ~ •. Pl$ei TSl.!Dg
Yuan fUJ~;et & Chhen Shih-W~n ".:se. 

Cf. SIC, p. 97~. 
Honan ChAen Shih lhitmt Ph M m.li:~· •. 

See H~ Phu· by Chhen~. 
Honan CIsMng Shin I $Jp.lfilJ •• lt •• -

Remaining Recerds of l)isc(m. of the 
Chh~ng brothers of Honan. tchhang I and 
Chhertg Hao, + Il~tUry Nco
Confucian philosophers]. 

Sung, +u68, pr. c. +1250. 
Chu Hsi (ed.) :*Jl. 
In Erh ChhIng Chkilan Shu, 'l.v. 
Cf. Graham (I), p. X",I. 

Honan ChhIng Shih Ts/tui Y81I ~ •• lt."1f. 
Authentic Statements of the Chh4rigbrOthers 

of HonUl [ChhIng.I and Cbb~g aim, 
+ I I th-century Neo-Confucian Phi»
sophers. In fact more altered and abridged 
than the other sources, whiCh are therefore 
to be preferred.] 
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Horum ChMng Shin Tshui Yen (cont.) 
Sung, first collected c. + I I S0, supposedly 

ed. + II66, in its present fonn by 
c. +1340. 

Coli. Hu Yin i'i1f •• 
Supposed eeL Chang Shih ~ tit. 
In Ern ChhIng ChJrikm Shu, q.v., since 

+1606. 
Cf. Graham (I), p. 145. 

H01I.3iS-WamyI ::$: • '" :g. 
Synonymic Materia Medica with Japanese 

Equivalents. 
Japan, +918. 
Fukane no Sukehito ~ till .. 1::. 
Cf. Karow (I). 

HouHanShu ~_ •• 
History of the Later Han Dynasty [ + as to 

+aao]. 
L/Sung, + 450. 
Fan Yeh wrlllJ. 
The monograph chapters by Ssums Piao 

iiJ •• (d. + 3°5), with commentary by 
Liu Chao 11 lIB (c. + 510), who first in
corporated them in the work. 

A few chs. tr. Chavannes (6, 16); Pfizmaier 
(sa, 53). 

Yin-Ta Index, no. 41. 
Hou TI Lu j!J. 11 •. 

Stories of Eminent Virtue. 
Sung, early + lath. 
Li Yuan-Kang '" ;e fill. 

Hu Kang T.wu Fin Thu JIt JII1I :r m fJi • 
illustrated Manual of Powders [Salts], by 

the Fox-Hard Master. 
Sui or Thang. 
Hu Kang Tzu Jltll'l:r. 
Survives now only in quotations; originally 

in TT but lost. Cf. Vol. 4, pt. It p. 308. 
Hua Tho Nei Clwo Thu 1'e 1'e p;J !IUlI. , 

Hua Tho's illustrations of Visceral Anatomy. 
See HsiJan MIn Mo Chiieh Nei Clwo Thu. 

Cf. Miyashita Saburo (I). 
Hua- Yang Tlwo Yin-Chil Chuan .111 JIIi 1\12 ft, 

A Biography of Thao Yin-CM (Thao 
Hung-Ching) of Huayang [the great 
alchemist, naturalist and physician]. 

Thang, 
ChiaSung ••• 
TT/a97. 

Hua Yen Ching • It •. 
BuJdha-aoattlf!lsaka Sfltra; The Adorn-

ment of Buddha. 
India. 
TT. into Chinese, +6th century. 
TW/a78, a79· 

Hum Nan Hung Lieh Chieh lIi Jfi M 1.!l~. 
See Hum Nan T.wu. 

Hum Nan T.wu lIiJfi:r. 
[= Hum Han Hung Lieh Chien lIi jij M 1.!l 
~.] 

The Book of (the Prince of) Huai-Nan 
[compendium of natural philosophy]. 

C/Hant c. - IZO. 
Written by the group of scholars gathered 

by Liu An (prince of Huai-Nan) ,,~. 
Partial trI. Morgan (I); Erkes (I); Hughea 

(I); Chatley (I); Wieger (a). 
Chung-Fa Index, no. 5. 
TT/117°. 

Hum-Nan (Wang) Wan Pi Shu ilHfi (.;E)". 
f1i. 

[prob. = Chm-Chung Hung-Pao Yuan-Pi 
Shu and variants.] 

The Ten Thousand Infallible Arts of (the 
Prince of) Huai-Nan [Taoist magical and 
technical recipes]. 

C/Han, -and century. 
No longer a separate book but fragments 

contained in TP YL, ch. 736 and elsewhere 
Reconstituted texts by Yeh Ta-Hui in 

Kuan Ku Thong So Chu Shu, and Sun 
Fang-I in Win Chi", Thong Tshung-Shu. 

Attrib. Liu An 11 ~. 
See Kaltenmark (a), p. 3a. 
It is probable that the tenns Chen-Chung 

fA: IF Confidential Pillow-Book; Hung
Pao ,.Jf Infinite Treasure; Wan-Pi 
" la Ten Thousand Infallible; and 
Yuan-Pi ~. Garden of Secrets; were 
originslly titles of parts of a Hum-Nan 
Wa", Shu i'i Jfi 3:. (Writings of the 
Prince of Huai-Nan) forming the Chung 
Phien IF • (and perhaps also the 
Wai Shu ,...) of which the present 
Hum Nan T.wu book (q.v.) was the Nei 
Shu p;J •• 

Huan Chm hsien-slng, etc. iO ill :$I;; &:. 
See Thai Hsi Ching and Fu Nei Yuan Chhi 

Ching. 
Huan Chin Shu •• ~. 

An Account of the Regenerative Metallous 
Enchymoma. 

Thang, probably + 9th. 
Thao Chih Jij 111. 
TT/9I5, also excerpted, in YCCC, ch. 70, 

pp. 13 a ft'. 
Huan Tan Chou Hou Chiieh i;Ilt ft JJ;t Q ~. 

Oral Instructions on Handy Fonnulae for 
Cyclically Transfonned Elixirs [with 
illustrations of alchemical apparatus]. 

Ascr. Chin, c. +3ao. 
Actually Thang, including a memorandum 

of +875 by Wu Ta-Ling ff ill 11, and 
the rest probably by other hands within a 
few years of this date. 

Attrib. Ko Hung .~:. 
TT/908. 

Huan Tan Chung Hsien Lun ill ft ~ fill •. 
Pronouncements of the Company of the 

Immortals on Cyclically Transfonned 
Elixirs'. 

Sung, + I05a. 
Yang Tsai fA:(E. 
TT/a30. 
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HU4n Tan Fu Ming Phien iIit :Pt« .... 
Book on the Restoration of Life by the 

Cyclically Transformed Elixir. 
Sung, + 12th cent., c. + II75. 
Hsueh Tao-Kuang il- nt JI':;. 
TT/I074· 

Huan Tan Nei Hsiang Chin Yo Shih ~f,! :Pt pg • 
1£. It. 

[= Hei Chhien Shui Hu Llln and Hung 
Clihien Huo Lung Lun.] 

A Golden Key to the Physiological Aspects 
of the Regenerative Enchymoma. 

Wu Tai, c. + 950. 
Ph~ng Hsiao ~ JF.j. 
Now but half a chapter in YCCC, ch. 70, 

pp. I a ff., though formerly contained in 
the Tao Tsang. 

Huan Tan Pi Chiieh Yang Chhih-Tzu Shen 
Fang i!t:Pt ifS 11;: ~ $ .:r j{iIjI :1i. 

The Wondrous Art of Nourishing the 
(Divine) Embryo (lit. the Naked Babe) by 
the use of the secret Formula of the Re
generative Enchymoma [physiological 
alchemy]. 

Sung, probably late + 12th. 
Hsu Ming-Tao jI!f!l1J nt. 
TT/229. 

HU4n Yu Shih Mo .!¥ 1111'*. 
On the Beginning and End of the World 

[the Hebrew-Christian account of crea
tion, the Four Aristotelian Causes, 
Elements, etc.]. 

Ming, + 1637. 
Kao I-Chih (Alfonso Vagnoni) ~ - .s. 
Bernard-Maitre (18), no. 283. 

HU4n Yuan Phien it jij{ •• 
Book of the Return to the Origin [poems on 

the regaining of the primary vitalities in 
physiological alchemy]. 

Sung, c. + 1140. 

Shih Thai ;fj ~. 
TT/I077. Also in Hsiu Chen Shih Shu 

(TT/260), ch. 2. 

HU4ng Chi Ching Shlh SIIu iI fi&i ill: •• 
Book of the Sublime Principle which 

governs All Things within the World. 
Sung, c. + 1060. 
Shao Yung ms ~l 
TT/I028. Abridged in Hsing Li Ta Chhiian 

and Hsing Li Ching I. 
Huntlg Chi Ho Pi Hsien Ching 1\ fiiUR fill •. 

[= Yin Cllen Jen Tung-HU4 CMng Mo HU4ng 
Chi Ho Pi Chhzg Too Hsien Cking.] 

The Height of Perfection (attained by) 
Opening and Closing (the Orifices of the 
Body); a Manual of the Immortals [phys
iological alchemy, nei tan techniques]. 

Ming or Chhing. 
Attrib. Yin chen jen (Pheng-Thou) 
~ iIit A (\I; lm). 

Ed. Min I-Te M-q~, c. 1830. 
In Tao Tsul/g Hsi;' Pien (Chhu chi), 2, from 

a MS. preserved. at the Blue Goat Temple 
if ~ g (ChMngtu). 

HU4ng Pai Ching ~ El •. 
Mirror of (the Art of) the Yellow and the 

White [physiological alchemy]. 
Ming, + 1598. 
Li W~n.Chu ~jClll. 
Comm. Wang Chhing-Ch~ng ~ flit IE. 
In Wai Chin Tan colI., ch. 2 (CTPS,pln 

7). 
HU4ng-Thien Shang-Chhing Ckin CkhfMk Ti 

Chiin Ling SlIu Tzu.Wln Shllng Cking 
a Ji.: 1:. if 1£ M·fJ ••• ,. jt J:. •. 

Exalted Canon of the Imperial Lord of the 
Golden Gates, Divinely Written in PUrple 
Script; a Huang-Thien Shang-Chbing 
Scripture. 

Chin, late +4th, with later revisions. 
Writer unknown. 
TT/634-

HU4ng Thing Chung Cking Cking· .... l:j:I. &I. 
[= Tllai·Shang Huang Thing Chung Ching 

Ching.] 
Manual of the Middle Radiance of the 

Yellow Courts (Central regions of the 
three parts of the body) [Taoist anatomy 
and physiology). 

Sui. 
Li Chhien.Chh~ng ~ T.III. 
TTlx382. completing TT/398-400. 
Cf. Maspero (7), pp. 195. ~o3. 

HU4ng Thing Nei Ching Wu Tlang Li. Fu Pu 
Hsieh Thu •• Pi.ilt"?;: M .SIIl 

Diagrams of the Strengthening and Weaken
ing of the Five Yin-viscera and the Six 
Yang-viscera (in accorda4ce wrth) the 
(Jade M/'.In1UIl cif the) lntemal Radia'11C8 of 
the Yellow Courts. 

Thang, c. +850. 
Hu An 1iJjtl. 
TT/429. 

Huang Thing Nei Cking Wu Tsang Liu Fu Tbu 
)tB~.:li.*1fif •• 

Diagrams of the Five Yin-Vl$cera and the 
Six Yang-vlscera (discu~ed in the,ade 
ManU41 of the) Internal ~e of the 
Yellow Courts [Taoist anatomy and.physi
ology; no illustrations surviving; but much 
therapy and pharmacy], 

Thang, + 148. 
Hu An 1iJj 11 (title: Thai.pai Shan Chien 

Su Nu) ;;t !~111l Jt.~ *. 
In Hsiu Chen Shih. Sku (TTla6o). ch. 54-
Illustrations preserved only in Japan, MS. of 

before +985. 
SIC, p. 223; Watanabe Kozo (l). pp. 112 ft. 

Huang Thing Nei Clzing YU Chi,")t. Pi it 
.:EiW • 

[= Thai-Slumg Huong Thing Nei Ching Ya 
Ching.] 

Jade Manual of the Internal :R#liance of the 
Yellow Courts (central regionaofthe 
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Huang Thing Nei Ching Yu Ching (cont.) 

three parts of the body) [Taoist anatomy 
and physiology]. In 36 chang. 

L/Sung. Chhi, Liang or Chhen, + 5th or 
+ 6th. The oldest parts date probably 
from Chin, about + 365. 

Writer unknown. Allegedly transmitted by 
immortals to the Lady Wei (Wei Fu Jen), 
i.e. Wei Hua-Tshun III ¥#. 

TT/328. 
Paraphrase by Liu Chhang-Shmg lID ~ ~ 

(Sui), TT/398. 
Comms. by Liang Chhiu Tzu ~ lC =r 

(Thang), TT/399, and Chiang Shen-Hsiu 
ili ~ il!E (Sung), TT/400. 

Cf. Maspero (7), p. 239. 
Huang Thing Nei Ching Yu Ching Chu -= Jl ~ 

:I: .:e Mal:. 
Commentary on (and paraphrased text of) 

the Jade Manual of the Internal Radiance 
of the Yellow Courts. 

Sui. 
Liu Chhang-Sheng lID ~ ~. 
TT1398• 

Huang Thing Nei Ching (YU) Ching Chu Ft Jl 
~ -.: (;E) mr iE. 

Commentary on the Jade Manual of the 
Internal Radiance of the Yellow Courts. 

Thang, + 8th or + 9th. 
Liang Chhiu Tzu (ps.) ~.fi: =r. 
TT/399, and in Hsiu Chen Shih Shu 

(TT/260), chs. SS-57; and in YCCC, 
W. II, 12 (where the first 3 chang (30 
verses) have the otherwise lost commentary 
of Wu Chheng Tzu ftj ~ -=f). 

Cf. Maspero (7), pp. 239 if. 
Huang Thing Nei Wai Ching Yu Ching Chieh 

J1t Jl ~ M- :It .:e mr ~. 
Explanation of the Jade Manuals of the 

Internal and External Radiances of the 
Yellow Courts. 

Sung. 
Chiang Shen-Hsiu g ~ fIlE. 
TT/400• 

Huang Thing Wai Ching Yil Ching JU'ilM-iI: 
zmf. 

[= Thai-Shang Huang Thing Wai Ching Yil 
Ching.] 

Jade Manual of the External Radiance of 
the Yellow Courts (central regions of the 
three parts of the body) [Taoist anatomy 
and physiology]. In 3 chi1an. 

H/Han, San Kuo or Chin, +2nd or +3rd. 
Not later than +300. 

Writer unknown. 
TT/329. 
Comms. by Wu Chheng Tzu ftj ~ =r (early 

Thang) YCCC, ch. 12; Liang Chhiu Tzu 
~E: =r (late Thang), TT/26o, chs. 58-60; 
Chiang Shen-Hsiu ili!ilt MO (Sung), 
TT/40°' 

Cf. Maspero (7), pp. 195 ff., 428 if. 

Huang Thing Wai Ching Yu Ching Chu -= Jl M
:et.:e.~. 

Commentary on the Jade Manual of the 
External Radiance of the Yellow Courts. 

Sui or early Thang, +7th. 
Wu Chheng Tzu (ps.) ftj ~ =r. 
In YCCC, ch. 12, pp. 30a if. 
Cf. Maspero (7), p. 239. 

Huang Thing Wai Ching Yu Cking Chu ... M
:et.:emtt. 

Commentary on the Jade Manual of the 
External Radiance of the Yellow Courts. 

Thang, +8th or +9th. 
Liang Chhiu Tzu (ps.) ~.fi: =r. 
In Hsiu Chen Shih Shu (TT/26o), chs. 58-

60. 
Cf. Maspero (7), pp. 239 if. 

Huang Ti Chiu Ting Shen Tan Ching Chileh 
J1t;W 11.1/11 jI\I :J't mr~· 

The Yellow Emperor's Canon of the Nine
Vessel Spiritual Elixir, with ExplanatiolUl. 

Early Thang or early Sung, but incorpo
rating as ch. I a canonical work probably 
of the + 2nd cent. 

Writer unknown. 
TT/878. Also, abridged, in YCCC, ch. 67, 

pp. la if. 
Huang Ti Nei Ching, Ling Shu j{;W ~ m! 11 fI. 

The Yellow Emperor's Manual of Corporeal 
(Medicine), the Vital Axis [medical 
physiology and anatomy]. 

Probably C/Han, c. - 1St century. 
Writers unknown. 
Edited Thang, +762, by Wang Ping 3:~. 
Analysis by Huang wen (I). 
Tr. Chamfrault & Ung Kang-Sam (I). 
Commentaries by Ma Shih .m iJi (Ming) 

and Chang Chih-Tshung y! ~ • 
(Chhing) in TSCC, I shu tien, chs. 67 to 88. 

Huang Ti Nei Ching, Ling Shu, Pai Hua Chieh 
See Chhen Pi-Liu & Cheng Cho-len (1). 

Huang Ti Nei Ching, Su Wen iiC;W ~ m ~ lUJ. 
The Yellow Emperor's Manual of Corpor

eal (Medicine); Questions (and Answers) 
about Living Matter [clinical medicine]. 

Chou, remodelled in Chhin and Han, 
reaching final form c. -2nd century. 

Writers unknown. 
Ed. & comm., Thang (+762), Wang Ping 

3: ~; Sung (c. + 1050), Lin I # fIl. 
Partial trs. Hiibotter (I), chs. 4, 5, 10, II. 

21; Veith (I); complete, Chamfrault & 
Ung Kang-Sam (I). 

See Wang & Wu (I), pp. 28 if.; Huang Wen 
(I). 

Huang Ti Nei Ching Su Wen I Phien jCf;W ~ 
mf~/lflii'i:ji. 

The Missing Chapters from the Questions 
and Answers of the Yellow Emperor's 
Manual of Corporeal (Medicine). 

Ascr. pre-Han. 
Sung, preface, + 1099. 
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Huang Ti Nei Ching Su Win I Phien".(ront.) 
Ed. (perhaps written by) Liu Wan-Shu 

11 flUf. 
Often appended to his Su Win Ju S~ Yiln 

ChhiAoLun(q.v.) .fIIlA:i:t ••••. 
HUIlng Tt Nei Cking Su Win, Pai HUll ChUh 

See Chou Fang-Wu, Wang Wan-Chieh & 
HsU Kuo-Chhien (l). 

Huang Ti Pa-shih-i Nan Cking TSUIln Thu Chi 
ChUh ji Wi 7\ -t - Mt. &111 iij .. 

Diagrams and a Running Commentary for 
the Manual of (Explanations Concaming) 
Eighty-one Difficult (Pa$lages) in the YeUow 
Emperor's (Manual of Corporeal Medicine), 

Sung, + 1270 (textil/Han, + 1st). 
Li Kung " ug. 
TT/IOU. 

Huang Tt Pao Tsang Ching JiHiUIl8 •. 
Perhaps an alternative name for H_

Yuan Pao Tsa7tg (Chhang Wei) Lun, q.v. 
Huang Tt Yin Fu Cking .: 'i'lflt ~ •. 

See Yin Fu Ching. 
Huang 7J Yin Fu Cking Cb • Wi '* ~.illt. 

Commentary on the Yellow Emperor's Book 
on the Harmony of the Seen and the Unseen. 
Sung. 
Liu Chhu-HsUan II.~. 
TT/II9. 

HUIl"g Y eh Fu Ji1li Ii\:. 
Rhapsodic Ode on 'Smelting the Yellow' 

[alchemy]. 
Thang, c. + 840. 
Li n-Yu "lAm-. 
In Li WIn-Jao Pieh Chi, ch. I. 

Huang Yeh Lun • lit •. 
Essay on the' Smelting of the Yellow' 

[alchemy]. 
Thang, c. + 830. 
Li Te-Yu " ••. 
In Win Yuan Ying Hua, ch. 739, p. I5a, 

and Lt WIn-Jao Wai Chi, ch. 4. 
Hui Mi7tg Ching 11 ••. 

[ :: Tsui-Shang I Chhlng Hui Ming Cking, 
also entitled Hm Mi7tg Fang.} 

Manual of the (Achievement of) Wisdom 
and the (Lengthening of the) Life-Span. 

Cbbing, + 1794. 
Liu Hua-Yang *' .m. 
Cf. Wilhelm & Jung (I), editions after 1957. 

Hung Chhien Buo Lung Lun U" * 11 •. 
Discourse on the Red Lead and the Fire 

Dragon. 
Alternative title of HUIln Tan Nei Bsiang 

Chin Yo Shih, q.v. 
Hung Chhien Ju Bei Chhien Chiieh n f'8 A .. 

f'8~. 
Oral Instructions on the Entry of the Red 

Lead into the Black Lead. 
Probably Sung, but some of the material 

perhaps older. 
Compiler unknown. 
TTI934· 

HUll Kung ChhUh Yao * ~.;tt. 
Essentials of Gunnery. 
Ming, +1643. 
Chiao HsU ••• 
With the collaboration of Thang lo-Wang 

(J. A. Schall van. Bell) S:tf •. 
Bemard-Maitre (18), no. 334. 

Buo Lien Ching .!k. mr. 
Manual of the Lotus of Fire [physiological 

alchemy]. 
Ming or Chhing. 
Attrib. Liu An, 11 ~ (Han). 
In Wai Chin Tan. coll., ch. I (CTPS. pin 6). 

Huo Lung Cking * .: •. 
The Fire-Drake (Artillery) Manual. 
Ming, + 1412. 
Chiao Yii • .:E. 
The first part of this book, in three ~ons. 

is attributed fancifully to Chuko Wu.-Hou 
(i.e. Chuko Liang). and Liu Chi 11 a 
(+ 1311 to + 137S) appears as co-editor, 
really perhaps co-author. 

The second part, also in three sections, is 
attributed to Liu Chi alone, but e~. 
probably written, by Mac Hai-Ping 
~:fU~ in +163Z. 

The third part, in two sections, is by Mao 
Yuan-I ~,-e • (fl. + 16~) and e~ted 
by Chuko Kuang-1ung ..••• 3t. 
whose preface is of + 1644, F~ Y~. 
Chuang 175tillt&ChungFu-Wu .~jit. 

Huo Lung Chiieh .!k"~. 
Oral Instructio»s .. on the Fiery D~ 

[proto-chexnicaland phy$olo,ica1alchemy]. 
Date uncertain, ascr. Yuan, + 14th. 
Attrib. Shang Yang 'I'au Shib . ..k III ••• 
In WaiChin Tan(coll.),ch. 3 (CTPS. pin 8). 

Hupei Thung Chih iiSIJ:It.~. 
Historical Geography of lillpei ProviJlce. 
MiD Kuo, 1921, but based on much older 

records. 
See Yang Chhang-Hsi (ed.) (1) •••• 

Hsi Chhi Tmung HU4i!1j •• U 
(SKCS has Ya 11). 
Western Pool Collected Remarks. 
Sung, c. + II SO. 
Yao Khuan ·it •. 

Hsi Chhing Ku Chien i!Ij Tilt i!i'tt. 
Hsi Chhing Catalogue of AnoieJlt Miaors 
(anc;l~) in the Imperial ~n. 

(The collection was. housed in the Lib,rsry 
of Western Serenity, a building in the 
southern part of the Imperial Palace). 

Cbbing, +1751. 
Liang Shih-Ch!ng ~ If lE. 

Bsi Shan Chhun B_ Hui Chen Chi i1! Ill. 
1J1ffi1ilUB. 

A True Account of theProceedingsoftheCom. 
panyofImmortalsin theWestetnMOuntains. 

Thana, c. + 800. 
Shih Chien-Wu iJl!iJiHf. 
TT/243. 
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Hsi SIumg Fu Than 111 J: • ~. 

Old-Fashioned Table Talk. 
Yuan, c. +1290. 
Yii Yen ~JA. 

Hsi Wang Mu Nil Hsiu ChJng Thu Shih Tst 
i!! 3:·a*.1E~+ ltl· 

The Ten Rules of the Mother (Goddess) 
Queen of the West to Guide Women 
(Taoists) along the Right Road of 
Restoring (the Primary Vitalities) [phy
siological alchemy]. 

Ming or Cbbing. 
Attrib. Lii Yen a i!lJ (+8th century). 
Shen I-Ping et al. l!t -~. 
Comm. Min I-Ta M-m (c. 1830)' 
In Tao Tsang Hsil Pim (Chhu chi), 19. 

Hsi- Yang HUD Kung Thu ShUD i!! ~ *- lit .. m. 
Illustrated Treatise on European Gunnery. 
Ming, before + I6zS. 
Chang Tao all & Sun Hsiieh-Shih -",,,. 

Hri Yo Hua-Shan Chih i!!ii .l!l III 1i!i. 
Records of Hua-Shan, the Great Western 

Mountain. 
Sung, c. + II70. 
Wang Chhu-I 3: JII-. 
TT/304. 

Hsi Yo Tou hsien-slng Hsiu Chen Chih Nan 
ill •• :St: £E • ill jti Wl. 

Teacher Tou's South-Pointer for the 
Regeneration of the Primary (Vitalities), 
from the Western Sacred Mountain. 

Sung, probably early + 13th. 
Tou hsien-seng .:St: §:. 
In Hsiu Chen Shih Shu (TT/z60), ch. ZI, 

pp. la to 611. 
Hsi Yu Chi i!!ii 3I1B. 

A Pilgrimage to the West [novel]. 
Ming, c. +IS70. 
Wu Chheng-~n :!Jl: ~ 5. 
Tr. Waley (17). 

Bsi Yu Chi. 
See Chhang-Chhun Chen Jen Hsi Yu Chi. 

Bsi Yil Chiu Win i!! at • 51. 
Old Traditions of the Western Countries [a 

conflation, with abbreviations, of the 
Hsi Yil Win Chien Lu and the Shlng Wu 
Chi, q.v.]. 

Cbbing, + 1777 and I84z. 
Chhun Yuan Chhi-shih-i Lao-jen ft 111-1: 
+-~A & Wei Yuan' RilJ 

Arr. Chang Kuang-Tsu (1843) .3't •. 
Hsi Yil Thu Chi i!!ii at 1iIl1B. 

Illustrated Record of Western Countries. 
Sui, +610. 
Phei Chii R ~. 

Hsi Yil Win Chien Lu i!!ii at I!ft Jt •. 
Things Seen and Heard in the Western 

Countries. 
Cbbing, + 1777. 
Chhun Yuan Chhi-shih-i Lao-jen 

ft III -I:: + - ~ A. 

[The 71-year-old Gentleman of the Cedar 
Garden.] 

Bretschneider (z), vol. I, p. Iz8. 
Hsi Yuan Lu ~. i'k. 

The Washing Away of Wrongs (i.e. False 
Charges) [treatise on forensic medicine]. 

Sung, + 1247. , 
SungTzhu SR_. 
Partial tr., H. A. Giles (7). 

Hsiang ChhJng =l!i' •• 
Records of Perfumes and Incense [in

cluding combustion-clocks]. 
Ming, betw. + 1618 and + 16,,1. 
Chou Chia-Chou J8 Jfi ". 

Bsiang Chien =l!i'SI. 
Notes on Perfumes and Incense. 
Ming, c. +IS60. 
Thu Lung ,. •• 

Huang KUD =l!i' 91. 
The Realm of Incense and Perfumes. 
Ming. 
Mao Chin, ~ 'If. 

HsiangLu =l!i' •• 
[= Nan Fan Hsiang Lu.] 
A Catalogue of Incense. 
Sung, +USI. 
Yeh Thing-Kuei IU~fI:. 

Hsiang Phu =l!i' 31. 
A Treatise on Aromatics and Incense 

[-Clocks]. 
Sung, c. + 1073. 
Shen Li l!t ft. 
Now extant only in the form of quotations 

in later works. 
Hsiang Phu =l!i' 11. 

A Treatise on Perfumes and Incense. 
Sung, c. +IUS. 
HungChhu ~ •• 

Bsiang Phu =l!i'1I. 
[= Hsin Tsuan Hsiang Phu 
or Honan Chhen lhih Hsiang Phu.] 

A Treatise on Perfumes and Aromatic Sub
stances [including incense and combust
ion-clocks]. 

Sung, late + uth or + 13th; may be as late 
88 +1330. 

Chhen Ching 11 e. 
Hsiang Phu =l!i' 11. 

A Treatise on Incense and Perfumes. 
Yuan, + 13zz. 
Hsiung Pheng-Lai ft\llJJil *. 

Hsiang Yao Chhao =l!i' .lP. 
Memoir on Aromatic Plants and Incense. 
Japan, c. + II63. 
Kuan-Yu (Kanyu) III jfi .MS. preserved at 

the 1Q. lllll:ijS Temple. Facsim. re
prod. in Suppl. to the Japanese Tripitaka, 

A'Ol. n. 
Hsieh Thim Chi iI!t 7<: It. 

A Divulgation of the Machinery of Nature 
(in the Human Body, permitting the 
Formation of the Enchymoma). 
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Hsieh Thien Chi (cont.) 
Chhing, c. -/; 1795. 
Li Ong (Ni-Wan shlh) $ ~ (Mr Ni-Wan). 
Written down in 1833 by Min Hsiao-Ken 

00 ,J, Ji.. 
In Tao Tsang Hsa Pien (Ch/w chi). 4-

Hlien Lo Chi fill. 11. 
(Collected Poems) on the Happiness of the 

Holy Immortals. 
Sung, late + 12th cent. 
Liu Chhu-HsUan III III~. 
TT/II27· 

HIien- Yuan Huang Ti Shui Ching Yao Fa ff .. 
jlt 1,f 7k ii!ll • tR. 

(Thirty-two) Medicinal Methods f~ the 
Aqueous (Solutions) Manual of Hsien
Yuan the Yellow Emperor. 

Date uncertain. 
Writer unknown. 
TT/922. 

Hsien- Yuan Pao Tsang Chhang Wei Lun I!f .. 
.~II!II.tM. 

The Yellow Emperor's Expansive yet 
Detailed Disoourse on the (Contents of 
the) Precious Treasury (of the Earth) 
[mineralogy and metallurgy]. 

Alternative title of Pao Tsang Lun, q.v. 
Hsien- Yuan Pao Tsang Lun Qi:f ... Jilllill. 

The Yellow Emperor's Discourse on the 
Contents of the Precious Treasury (of the 
Earth). 

See Pao Tsang Lun. 
Hsin Hsiu Nn Tshao Wr ~ * ... 

The New (lit. Newly Improved) Pharma
copoeia. 

Thang, +659. 
Ed. Su Ching (= Su Kung) II rot (jl;m) 

and a commission of 22 collaborators 
under the direction first of Li Chi $ t1J 
& Yu Chih-Ning =f if.; ., then of 
Chhangsun Wu-Chi ~ 1* ~ lii!:. This 
work was afterwards commonly but in
correctly known as Thang Pen Tshao. It 
was lost in China, apart from MS. frag
ments at Tunhuang, but copied by a 
Japanese in +731 and preserved in Japan 
though incompletely. 

Hsin Lun Wfr ~ • 
New Discussions. 
H/Han, c. + 10 to + 20, presented + 25. 

Huan Than m ~. 
Cf. Pokora (9). 

Hsin Lun Wr iiI3i. 
New Discourses. 
Liang, c. + 530. 
Liu Hsieh !1l iJ.I. 

Hsin Thanl? Shu Wr /ill •. 
New History of the Thang Dynasty 

[+618 to +906]. 
Sung, + 1061. 
Ouyang Hsiu Il: ~ ~ & Sung Chhi 

*ffill· 

Cf. des Rotours (2), p. 56. 
Partial trs. des Rotours (I, z); P£iJJll1lier (66-

74). For translations of passages see the 
index of Frankel (I). 

Yin-Te In~. no. 16. 
Hsin Tsuan Phu ¥r." •. 

See Hsiang by Chhen Ching. 
Hsin Wu Tai Shih ifi·$'. ft JI!. 

New History of the Five Dynasties [ + 907 
to +959]. 

Sung, c, + 1070, 
Ouyang Hsiu 11: m ~. 
For translations of passages see the index of 

Frankel (I). 
Hsin Yu ¥rm. 

New Discourses. 
CfHan, c. -196. 
Lu Chia Mi 1l{ • 
Tt. v. Gabain (1). 

Hsing Li Ching I a 111 ••• 
Essential Ideas oithe Hsing-Li (Neo

Confucian) f)chool ofPhilosophersta con
densation of the Hsing Li Ta Chhiian. q. v.l, 

Chhing, + 1715. 
Li Kuang-Tt $ :Ye tII1.. 

Hsing Li Ta Chhiian (Shu) ~ 3lI! :;le :i: <.). 
Collected Works of (120) PhilosopheNof 

the Hsing-Li (Neo-Confudan) School 
[Hsing = human nllture; Li =: the 
principle of organisation in all NatUre]. 

Ming, + 1'4015. 
Ed. Hu Kuang et 01. 1iij 1Ii • 

Hsing Ming Kuei Chih ~ ib"~'Iii'. 
A Pointer to the Meaning of (HuInall) 

Nature and the Life-Span [physiological 
alchemy; the kuei is a pun on the tWo 
kinds of lhu, central earth where the 
enchymoma is formed1. 

Ascr. Sung, pr. Ming and ehhing, + 1615. 
repr. + 1670. 

Attrib. Yin Chen Jen Vt ill: A. 
Written out by Kao Ti iIi •. 
Prefs. by Yu Yung.:-Ning et al. ~ 7k $J. 

Hsing Shih Hing Yen !ml iIt ti: 1!i . 
Stories to A waken Men. 
Ming, c. + 1640. 
Feng Mmg-Lung i,!l;j ",m. 

Hsiu Chen Chih Nan ~ it :m m. 
South-Pointer for the Regeneration of the 

Primary (Vitalities). 
See Hsi Yo Tou hsien-seng Hsiu ChenChih 

Nail. 
Hsiu Chen Li Yen Chhao Thu ~ 1ft ••• JiI\i. 

r = Chen Yuall Miao Too Hsiu Tan Li Yen 
Chhao.] 

Transmitted Diagrams illustrating Tried and 
Tested (Methods of) Regenerating the 
Primary Vitalities (physiolQgical alcbemy]. 

Thang or Sung, before + 1019. 

No writer named but the version in YOCC, 
ch. 72, has Tung Chen Tzu (ps.) iIiilal: T. 

TT/I49. 
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Hsiu Chen Ne; Lien Pi Miao Chu Chiieh 1'* iit 

~mI~~il1~. 
Collected Iristructions on the Esoteric 

Mysteries of Regenerating the Primary 
(Vitalities) by Internal Transmutation. 

Sung or pre-Sung. 
Writer unknown. 
Perhaps identical with Hsiu Chen Pi 

Chikh (q.v.); now extant only in 
quotations. 

Hsiu Chen Pi Chiieh fIf i£t ~ ~. 
Esoteric Instructions on the Regeneration of 

the Primary (Vitalities). 
Sung or pre-Sung, before + I 136. 
Writer uncertain. 
In Lei ShllO, ch. 49, pp. 5 a ff. 

Hsiu Chen Pien Nan (Tshan Ching) 1'* iJt m 11 
• m. 

[Chhi Yiin Shan Wu Yuan Yzu Hsiu Chen 
Pien Nan Tshan Chlng.] 

A Discussion of the Difficulties encountered 
in the Regeneration of the Primary 
(Vitalities) [physiological alchemy]; with 
Supporting Evidence. 

Chhing, + 1798. 
Liu I-Ming 1II-!!1J (Wu Yuan Tzu 

ftf7t -=f). 
Comm., Min 1-Te 00 - t5 (c. 1830). 
In Tao Tsang Hsii Pien (Chhu chi), 23. 

Hsiu Chen Shih Shll • ill-+" •. 
A Collection of Ten Tractates and Treat

ises on the Regeneration of the Primary 
(Vitalities) (in fact, many more than 
ten]. 

Sung, c. + 1250. 
Editor unknown. 
TT/26o. 
Cf. Maspero (7), pp. 239, 357· 

Hsiu Chen Thai Chi Hun Yuan Thu • ill * 
M£7t ill. 

Illustrated Treatise on the (Analogy of the) 
Regeneration of the Primary (Vitalities) 

. (with the Cosmogony of) the Supreme 
Pole and Primitive Chaos. 

Sung, c. + 1I00. 
Hsiao Tao-Tshun ~ ;tI. #. 
TT/146. 

Hsiu Chen Thai Chi Hun Yuan Chih Hsiian Thu 
• iJt*~£7tm3C 1lIoil. 

Illustrated Treatise Expounding the Mystery 
of the (Analogy of the) Regeneration of 
the Primary (Vitalities) (with the Cos
mogony of) the Supreme Pole and 
Primitive Chaos. 

Thang. c. + 830' 
Chin Chhilan Tzu :8t ~-=f. 
TT/147. 

Hsiu Chen Yen 1 ~ iJt ~ •. 
A Popular Exposition of (the Methods of) 

Regenerating the Primary (Vitalities) 
[Taoist sexual techniques]. 

Ming, c. + 1560. 

nng Hsi-Hsien ~::m IJf (T2u Chin 
Kuang Yao Ta Hsien " :8t ~ II * 1iIJ • 

See van Gulik (3, 8). 
Hsiu Hsien Pien Huo Lun ~ 1iIJ m if! &ft. 

Resolution of Doubts concerning the 
Restoration to Immortality. 

Sung, c. + 1220. 
Ko Chhang-Keng :Ij ~ ~ 

(Pai Yil-Chhan a z iQ). 
In TSCC, Shen i tien, ch. 300, i win, pp. 

na ff. 
Hsiu Lien Ta Tan Yao Chih fIl.*fJ"~ Vi, 

Essential Instructions for the Preparation of 
the Great Elixir [with illustrations of 
alchemical apparatus]. 

Probably Sung or later. 
Writer unknown. 
TT/90S • 

Hsiu Tan Miao Yung Chih Li Lun tIE fJ" ffJ1 m 
~:rn!~. 

A Discussion of the Marvellous Functions 
and Perfect Principles of the Practice of 
the Enchymoma. 

Late Sung or later. 
Writer unknown. 
TT/231. 
Refers to the Sung adept Hai-Chhan hsien

seng rJi 11 :*:; ~ (Liu Tshao III ~). 
Hsii Chen-Chiin Pa-shih-wu Hua Lu ff ~ ~ 

.,... -+" :a: f~ ft. 
Record of the Transfiguration of the Adept 

Hsil (Hsiin) at the Age of Eighty-five. 
Chin, + 4th cent. 
Shih Tshen 1JIli :If . 
TT/44S· 

Hm Chen-Chiin Shih Han Chi irf iJt ~ 1i ~ m. 
The Adept Hsil (Sun's) Treatise, found in a 

Stone Coffer. 
Ascr. Chin, +4th cent., perhaps c. +370. 
Attrib. Hsil Hsiin irf i£ll. 
TT/944. 
Cf. Davis & Chao Yiin-Tshung (6). 

Hm Hsien Chuan fit fiIJ ~. 
Further Biographies of the Immortals. 
Wu Tai (H/Chou), between +923 and 

+936. 
Shen Fen i't ~. 
In YCCC, ch. 113 . 

Hsii Ku Chai Chi Suan Fa fit ti M ~ 3J lIil. 
Choice Mathematical Remains Collected to 

Preserve the Achievements of Old (magic 
squares and other computational examples]. 

Sung, + 1275. 
Yang Hui tJUlII. 
(In Yang Hui Suan Fa.) 

Hsii Kuang-Chhi Shou Chi :f;'k "!f:. @: =¥ ~. 
Manuscript Remains of Hsii Kuang-Chhi 

[facsimile reproductions]. 
Shanghai. 1962. 

Hm Ming Fang m ~ 17. 
Precepts for Lengthening the Life-span. 
Alternative title of Hui Ming Ching (q.v.). 
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Hm Po Wu Chih .tC-tJ;~. 
Supplement to the Record of the I'MJestiga

tion of Things (cf. Po Wu Chih). 
Sung, mid +"uth century. 
Li Shlh ~E. 

Hm Shen Hsien Chuan ,. jI\I fill it. 
Supplementary Lives of the Hsien (cf. 

Shen Hsien Chuan). 
Thang. 
Shen Fan i't ~ . 

Hm Shih Shih ,.. $. 
Supplement to the Beginnings of All Affairs 

(cf. Shih Shih). 
H/Shu, c. + 960. 
Ma Chien ~ •. 

HsO Yen-Chou Shih Hua rF. JJ3 " is. 
Haii Yen-Chou's Talks on Poetry. 
Sung, early + 12th, prob. c. + I I I x. 
Haii Yen-Chou rF. JJ3. 

Hsiian Chieh Lu Jm f91j\ \ft. 
See HsOan Chieh Lu 3( f91j\ ft. 

HsiMln Chieh Lu 3( Wit •• 
The Mysterious Antidotarium (warnings 

against elixir poisoning, and remedies for 
it]. 

Thang, anonymous preface of +855, prob. 
first pr. between +847 and +850. 

Writer unknown. perhaps Hokan Chi 
~=f"-. 

The first printed book in any civilisation on 
a scientific subject. 

TT1921, and in YCCC, ch. 64, pp. sa fr. 
HsiMln Fing Chhing Hu; Lu 3(" 11 .. fgr.. 

Record of the Auspicious Meeting of the 
Mysterious Winds [answers given by 
Chhiu Chhu-Chl (Chhang-Chhun Chen 
Jen) to Chlngiz Khan at their interviews 
at Samarqand in + 1222]. 

Sung, + 1225. 
Chhiu Chhu-Chi Iilll'llt. 
TT/I7J. 

HsiMln-Ho Po Ku Thu Lu ir ;fIl tC ;:!i ••• 
[= Po Ku Thu Lu.] 
Hsiian-Ho reign-period IlIU$trated Record 

of Ancient Objects [catalogue of the 
archaeological museum of the emperor 
Hui Tsung). 

Sung, +IIII to +1125. 
Wang Fu :E Iii or .. et al. 

HsiMln Kuai Hm Lu 3( ft ••. 
The Record of Things Dark and Strange, 

continued. 
Thang. 
Li Fu-Yen ~ Ut 11. 

HsiMln MIn Mo Chile" Nei Chao Thu 3( r~ III 
~ P-lIKHll. 

r = Hua Tho Nei Chao Thu.] 
Illustrations of Visceral Anatomy, for the 

Taoist Sphygmological Instructions. 
Sung, + 1095, repr. + 1273 by Sun Huan 

1* *'" with the inclusion of Yang Chieh's 
illustrations. 

Attrib. Hua Tho li fe. 
First pub. Shen Chu i't it. 
Cf. Ma Chl-Hsing (z). 

HsiMln Ming Fin Chuan 3( fll3 'm.i$. 
On the 'Mysterious Bright Powder' (puri

fied sodium sulphate, Glauber's salt), 
Thang, c. + 730. 
Liu Hsllan-Chen 18 'l4 iIt;. 

Hsiian NO Ching 3( 'it •. 
Canon of the Mysterious Girl [01', the Dark 

Girl]. 
Han. 
Writer unknown. 
Only as fragment in Shuang Mei Ching .An 

Tshung Shu, now conflated with Su NO 
Ching, q.v. 

Partial trs., van Gulik (3. 8). 
Hman Phin Lu 11: ~ •. 

Record of the (Different) Grades of Im-
mortals. 

Yuan. 
Chang Thien-Yii 5I;X: iffij. 
TT/773· 
Cf. Chhen Kuo-Fu (1), ut ed., p. 260. 

Hsiian Shih Chih i[ 2 ;$. 
Records of Hsiian Sbih. 
Thang, c. + 860. 
Chang Tu 5I.~ 

Hsiian Shuang Chang Shang Lu 11:." :..1: •• 
Mysterious Frost on the Palm of the Hand; 

or, Handy Record of the Mysterious 
Frost {preparation of lead acetate]. 

Date unknown. 
Writer unknown. 
TT/938. 

I Chen Thang Cking Yen Fang III iIt :it fI 
817. 

Tried and Tested Prescriptions of the 
True-Centenarian Hall (a surgery or 
pharmacy). 

Ming, prob. + 15th, c. + 1450. 
Yang shih U1J l'l: . 

I Chi Khao •• :1j. 
Comprehensive Annotated Bibliography of 

Chinese Medical Literature. 
See Taki Mototane (1). 

I Chai Ta Fa In~ *~. 
See I Yin Thang I Chung Ching Kuang Wei 

Ta Fa. 
I Chum Chih !JII! .S. 

Strange Stories fom I-Chien. 
Sung, c. +n8s. 
HungMai iJ;I;~. 

I Chin Ching J! S.i •• 
Manual of Exercising the Muscles and 

Tendons (Buddhist]. 
Ascr. N/Wei. 
Chhing, perhaps + 17th. 
Attrib. Ta-Mo (Bodhidharma) it. 
Author unknown. 
Reproduced in Wang Tsu-Yuan (1). 



BIBLIOGRAPHY A 539 
I Ching ,1m. 

The Classic of Changes [Book of Changes]. 
Chou with C/Han additions. 
Compilers unknown. 
See Li Ching-Chih (1, z); Wu Shih-Chhang 

(I). 
Tr. R. Wilhelm (2); Legge (9); de Harlez (I). 
Yin-Ta Index, no. (suppl.) 10. 

I Hrin Fang (Ishinh(j) 1I.u n. 
The Heart of Medicine (partly a collection 

of ancient Chinese and Japanese books]. 
Japan, +982 (not printed till 1854). 
Tamba no Yasuyori ft ill ••. 

I Hsikh Ju Min Ilf" A I"J. 
Janua Medicinae [a general system of 

medicine). 
Ming, + 1575. 
Li Chhan "' ~. 

I Hsiieh Yuan Liu Lun 11_ ~ iii ra. 
On the Origins and Progress of Medical 

Science. 
Chhing, + 1757. 
Hsil Ta-Chhun ~ *,,,. 
(In Hsii Ling-Thai I Shu Chhiian Chi.) 

Min Pi Chih 11 r~ fi6 W. 
Confidential Guide to Medicine. 
Ming, + ISi8. 
Chang Sau-Wei Y l!9 •• 

I Shan Tsa Tsuan .Ill& •. 
Collected Miscellany of (Li) I-Shan [Li 

Shang-Yin, epigrams). 
Thang, c. + 850. 
Li Shang-Yin "' iBllII. 
Tr. Bonmarchand (I). 

1 SIIih ~~. 
Leisurely Histories. 
Thang. 
Lu Shih 1213:. 

I Su Chi ~ 1lt ie. 
Records of Barbarian Customs. 
Alternative title of Pei Lu F2ng Su, q.v. 

I Thu Ming Pien ,1111!IIJ m. 
Clarification of the Diagrams in the (Book 

of) Changes [historical analysis]. 
Chhing, + 1706. 
Hu Wei ~m. 

I Wei Chhien Tso Tu J1., P ft .11:. 
Apocryphal Treatise on the (Book of) 

Changes; a Penetration of the Regularities 
of Chhien (the first kua). 

C/Han; -1st or + 1st century. 
Writer unknown. 

1 Wei Ho Thu Shu J1., P 7iiJ IJi lit. 
Apocryphal Treatise on the (Book of) 

Ch'lnges; the Numbers of the Ho Thu 
(Diagram). 

H/Han. 
Writer unknown. 

1 Yill Thang I Chung Ching Kuang Wei Ta Fa 
(fr~ilrDi fIjI"I: IJlm *,~. 

[= 1 Chia Ta Fa or Kuang Wei Ta Fa.] 
The Great Tradition (of Internal Medicine) 

going back to I Yin (legendary minister) 
and his Pharmacal Potions, and to (Chang) 
Chung-Ching (famous Han physician). 

Yuan, + 1294. 
Wang Hao-Ku EEJfii. 
ICK, p. 863. 

Ishinh(j 
See I Hrin Fang. 

Jih Chih Lu a ~ ilk. 
Daily Additions to Knowledge. 
Chhing, + 1673. 
Ku Yen-Wu .~~. 

Jih Hua Chu Chia Pin Tshao a.o ;J * •. 
The Sun-Rays Master's Pharmaceutical 

Natural History, collected from Many 
Authorities. 

Wu Tai and Sung, c. +972. 
Often ascribed by later writers to the 

Thang, but the correct dating was recog
nised by Thao Tsung-I in his Cho King 
Lu (+ 1366) ch. 24, p. 17b. 

TaMing *,!IIJ. 
Oih Hua Tzu a 1I1.:r the Sun-Rays 
Master.) 

(Perhaps Thien Ta-Ming III *' !IIJ). 
Jih Yileh Hsiian Shu Lun a ~ 3( RI~. 

Discourse on the Mysterious Axis of the 
Sun and Moon [i.e. Yang and Yin in 
natural phenomena; the earliest interpre
tation (or recognition) of the Chou I Tshan 
Thung Chhi (q.v.) as a physiological 
rather than (or, as well as) a proto
chemical text]. 

Thang, c. +740. 
Liu Chih-Ku 11 ~ ii. 
Now extant only as quotations in the Tao 

Shu (q.v.), though at one time contained 
in the Tao Tsang separately. 

Ju Yao Ching A I( •. 
Mirror of the All-Penetrating Medicine (the 

enchymoma), [rhyming verses]. 
Wu Tai, c. +940. 
Tshui Hsi-Fan .m ~ ill. 
TT/132. and in TTCY (hsu chi,S). 
With commentaries by Wang Tao-Yuan 

EEmm (Yuan); Li Phan-Lung '$ •• 
(Ming) & PMng Hao-Ku 'Jff, J:f ii 
(Ming). 

Also in Htiu Chen Shih Shu (TT/260), 
ch. 13, pp. 1 a ff. with commentary by 
Hsiao Thing-Chih If ~ z: (Ming). 

Also in Tao Hai Chin Liang, pp. 35a ff., 
with comm. by Fu Chin-Chhilan M ~ ~ 
(Chhing). 

See also Thien Yuan Ju Yao Ching. 
Cf. van Gulik (8), pp. 224 ff. 

Ka" Cllhi Shih-liu Chuan Chin Tan AI. T '" 
f.I~ft· 

The Sixteen-fold Cyclically Transformed 
Gold Elixir prepared by the • Re.sponding 
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Kan Chhi Shih-liu Chuan Chin Tan (cont.) 
to the Chhi' Method [with illustrations of 
alchemical apparatus]. 

Sung. . 
Writer unknown. 
TT/904. 

Kan Ying Ching lfl; lllli!I[. 
On Stimulus and Response (the Resonance 

of Phenomena in Nature). 
Thang, c. + 6.+0. 
Li-Shun-Fang $ _ •. 
See Ho & Needham (2). 

Kan Ying Lei Tshung Chih I!& I1lIU,t ~. 
Record of the Mutual Resonances of 

Things according to their Categories. 
Chin, c. + 295. 
Chang Hua ~ l\!. 
See Ho & Needham (2). 

Kao Shih Chuan iIi ± "'. 
Lives of Men of Lofty Attainments. 
Chin, c. +275. 
Huangfu Mi .. Ji •. 

King Hsin Yii TsM 1Ifi$3t1}Jt. 
Precious Secrets of the Realm of K~ng and 

Hsin (i.e. all things connected with 
metals and minerals, symbolised by these 
two cyclical characters) [on alchemy and 
pharmaceutics. Kq-Hsin is also an 
alchemical synonym for gold]. 

Ming, + 1421. 
Chu ChhUan *,., (Ning Hsien Wang 

_1t.:E, prince of the Ming). 
Extant only in quotations. 

Kblg Tao Chi fit ~ •. 
Collection of Procedures of the Golden Art 

(Alchemy). 
Sung or Yuan, date unknown but after + I 1# 

Writers unknown. 
Compiler, Meng Hsien chU shih • ff 11 ±. 
TT/946. 

KIwi-Pao Hsin Hsiang-Ting Pm Tshao IN! flfllf 
!I!f 5E*lit. 

New and More Detailed Pharmacopoeia of 
the Khai-Pao reign-period. 

Sung, +973. 
Liu Han III Gi, Ma Chih .tI ii$. and 

7 other naturalists, under the direction of 
Lu To-HsUn ,. "ill. 

Khai-Pao Pm Tshao m,. * lit. 
See KIwi-Pao Hsin Hsiang-Ting Pdn Tshao. 

Khun Yu Ko Chih ~ iII!;If $t. 
Investigation of the Earth [Western min

ing methods based on Agricola's De Re 
Metallic.a]. 

Ming, + 1639to 1640, perhaps never printed. 
Teng YU-Han (Johann Schreck) 3I!!::£ ilQ 

& (or) Thang Jo-Wang 1I:ii i! (John 
Adam Schall von Bell). 

Khung Chi Ko Chih ~ III *If it. 
A Treatise on the Material Composition of 

the Universe [the Aristotelian Four 
Elements, etc.]. 

Ming. + 1633. 
Kao I-Chih (Alfonso Vagnoni) iIi ..... .t$. 
Bemard-Maltre (18), no. 227. 

Khung shih Tsa ShllO ~ ~ lllilii. 
Mr Khung's Miscellany. 
Sung, c. + 1082. 
Khung Phing-Chung ~ 2f f1:I:t. 

Ko Chih Ching Yuan ;If .•••• 
Mirror of Scientific and 'technological 

Origins. 
Chbing, + 1735. 
Chhen Yuan-Lung fl:7t •• 

Ko Chih Tslrtto ~.$t ... 
Scientific Sketches (astronomy and cos

mology'; part of Han Yu TIttmg, q.v.J. 
Ming, + 1620, pr. + 1648. 
Hsiung Ming-Yti ~ gJJ iI.. 

Ko Hsien Ong Choo Hoo Pei Chi Fang :I; fIfJ ~ 
llt ~ Ii 1It. /i. 
The Elder.Immortal Ko (Hung's) Hand

book of M~icines for Emergencies. 
Alt. title of Chou Hou Pei Chi Fang (q.v.). 
TT/I287· 

Ko Hung Chen Chung Situ .. tut "*' •. 
AIt. title of CIIen Chtmg Chi (q.v.). 

Ko Ku Yao Lun *& '5' .111. 
Handbook of Archaeology, Art and Anti

quarianisn. 
Ming, + 1387, enlarged and reissued + 1459. 
Tshao Chao 11 lIS • 

Ko Wu Tshu Than *If~ ••• 
Simple Discourses on the Investigation of 

Things. 
Sung, c. + 980. 
Attrib. wrongly to Su Tung-Pho .~~. 
Actual writer (Lu) Tsan-Ning (Il) •• 

(Tung-Pho hsien-s~ng)_ With later addi
tions, some concerning Su Tung-Pho. 

Konjaku Monogatari 4- .. ~ ._ 
Tales of Today and Long Ago (in thr,ee 

collections: Indian, 187 stories and tradi· 
tions, Chinese, 180, and Japanese, 736). 

Japan (Heian), +Il07. 
Compilers unknown. 
Cf. Anon. (103). pp. 97 ff. 

Konjaku Monogatarisha 4-1t ~ If ~. 
See Konjaku Monogatari. 

Ku Chin I Thuilg(Ta Ch/lii:an) '5' 't IUt(:kit). 
Comple1;e·System of Medical Practice, New 

and Old. 
Ming, + 1556. 
Hsii Chhun-Fu ~ il ill. 

Ku Thung Thu Lu~ 1ft. ff<. 
IIIustrsted Account of the (Mining), Smelt

ing and Refining of Copper (and ether Non
Ferrous Metals). 

See Masuda Tsuna (1). 
Ku Wei Situ i!itll'f.-

Old Mysterious Books [a collection of the 
apocryphal Chhan-Wei treatises}. 

Date uncertain, in part C{Han. 
Ed. Sun Chio ~ ~ (Ming). 
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Ku Wen Lung Hu Ching Chu Su i5"3t ad!. 
tIE iiiIf and Ku Wen Lung Hu Shang Ching 
Chu i5" 3t R r.! J::. ~ tIE· 

See Lung Hu Shang Ching Chu. 
Ku Wen Tshan Thung Chhi Chi Chieh i5" 3t ~ 

Jl!J~.Mt. 
See Ku Wen Chou I Tshan Thung Cbhi Chu. 

Ku Wen Tshan Thung Cbhi Chien Chu Chi Chieh 
i5"3t. /PJ ~. tIE SI •. 

See Ku Wen Chou I Tshan Thung Cbhi Chu 
Ku Wen Chou I Tshan Thung Chhi Chu i5"3t 

JJJJb./PJ~it. 
Commentary on the Ancient Script Version 

of the Kinship of the Three. 
Chhing, + 173%. 
Ed. and comm. Yuan Jen-Lin lt 1:: t;t:. 
See Vol. 5, pt. 3. 

Ku Wen Tshan Thung Chhi San Hsiang Lei Chi 
Chieh i5" 3t • /PJ ~ := fIl ~ 111 •• 

See Ku Wen Chou I Tshan Thung Cbhi Chu. 
Kuan Khuei Pien 'lr ~ 11. 

An Optick Glass (for the Enchymoma). 
See Min I-Ta (1). 

Kuan Yin Tzu !HI ~ -=f. 
[= Wen Shih Chen Ching.] 
The Book of Master Kuan Yin. 
Thang, +74% (may be Later Thang or Wu 

Tai). A work with this title existed in the 
Han, but the text is lost. 

Prob. Thien Thung-Hsiu Ef:l /PJ *. 
Kuang Cbheng Chi 1J( ~ m. 

The Kuang-chhang Collection [Taoist writ
ings of every kind; a fiorilegium]. 

Thang, late +9th; or early Wu Tai, before 
+933· 

Tu Kuang-Thing :tI: ':If:. )il. 
TT/6II. 

Kuang Wei Ta Fa .~*l:ti1. 
See I Yin Thang I Chung Ching Kuang Wei 

Ta Fa. 
Kuang Ya .ft. 

Enlargement of the Erh Ya; Literary 
Expositor [dictionary]. 

San Kuo (Wei) +230. 
Chang I ~~. 

Kuang Yun • a. 
Enlargement of the Chhieh Yun; Dictionary 

of the Sounds of Characters. 
Sung. 
(A completion by later Thang and Sung 

scholars, given its present name in + IOII.) 

Lu Fa-Yen et al. ~ '$. i!j. 
Kuei Chung Chih Nan m * mm. 

A Compass for the Internal Compasses; or, 
Orientations concerning the Rules and 
Measures of the Inner (World) [i.e. the 
preparation of the enchymoma in the 
microcosm of man's body]. 

Sung or Yuan, + 13th or + 14th. 
Chhen Chhung-Su Ft i'r!I ~ (Hsil Pai 

Tzu !ill s -=f). 
TT/240, and in TTCY (shang mao chi, 5). 

Kungyang Chuan (i;: ~ f$. 
Master Kungyang's Tradition (or Com

mentary) on the Spring and Autumn 
Annals. 

Chou (with Chhin and Han additions), 
late - 3rd and early - 2nd centuries. 

Attrib. Kungyang Kao !1:: ~ i\!Ii but more 
probably Kungyang Shou !1:: ~ •• 

See Wu Khang (I); van der Loon (I). 
Kuo Shih Pu III jI! M. 

Emendations to the National Histories. 
Thang, c. +820. 
Li Chao <t:1I. 

Kuo Yu ilia. 
Discourses of the (ancient feudal) States. 
Late Chou, Chhin and C/Han, containing 

much material from ancient written 
records. 

Writers unknown. 

Lao Hsueh An Pi Chi ~ I!t •• m. 
Notes from the Hall of Learned Old Age. 
Sung, c. + II90. 
LuYu em. 

Lao Tzu Chung Ching ~ T * •. 
The Median Canon of Lao Tzu [on 

physiological micro-cosmography]. 
Writer unknown. 
Pre-Thang. 
In YCCC, ch. 18. 

Lao Tzu Shuo Wu Cbhu Cking ~-=f III :a:J'lIr. 
Canon of the Five Kitchens [the five 

viscera] Revealed by Lao Tzu [respiratory 
techniques]. 

Thang or pre-Thang. 
Writer unknown. 
In YCCC, ch. 61, pp. Sb ff. 

Lei Chen Chin Tan .. 11 ~ ft. 
Lei Chen's Book of the Metallous Encyh-

moma. 
Ming, after + 1420. 
Lei Chen (ps.?) • 11 . 
In Wai Chin Tan, ch. 5 (CTPS, pen 10). 

Lei Chen Tan Ching •• ft m. 
Alternative title of Lei Chen Chin Tan 

(q.v.). 
Lei Ching Phu Chi Pen Shih Fang ~ If =tf il!f;$: 

*n. 
Classified Fundamental Prescriptions of 

Universal Benefit. 
Sung, + 1%53. 
Attrib. Hsil Shu-Wei Jq: ~ m (ft. + 1I32) 

LeiChingFu I ~mm •. 
Supplement to the Classics Classified; (the 

Institutes of Medicine). 
Ming, + 1624. 
Chang Chieh-Pin ~ 11- Jr. 

Lei Kung Phao Chih 11 (i;: j:f!! ~. 
(Handbook based on the )Venerable Master 

Lei's (Treatise on) the Preparation (of 
Drugs). 

L/Sung, c. +470. 



542 BIBLIOGRAPHY A 

Lei Krmg Phao Chi (cont.) 
Lei Hsiao ••• 
Ed. Chang Kuang-Tou 51!! 1(; 4 (Chhing), 

1871 • 

Lei Kung Phao Chill Lun .1;: 1:Iil.1Jt Ill. 
The Venerable Muter Lei's Treatise on 

the Decoction and Preparation (of Drugs). 
L/Sung, c. +470. 
Lei Hsiao ••• 
Preserved only in quotations in Chhrg Lei 

Phi Tshao and elsewhere. and reconsti
tuted by Chang Chi 51!! .. 

LPC, p. II6. 
Lei Kung Phao Chih Yao Hsing CFu) Chieh 

If ~ m •• t':£ (It) .•• 
(Essays and) Studies on the Venerable 

Master Lei's (Treatise on) the Natures of 
Drugs and their Preparation. 

First four chapters J IChin, c. + 1220. 
LiKao ~~. 
Lut six chapters Chhing, c. I650. 
Li Chung-Tzu ~ IP *,. 
(Contains many quotations from earlier 

Lei Kung books, + 5th century onwards.) 
Lei Kung Yao Tui If ~ lil\t. 

Answers of the Venerable Muter Lei (to 
Questions) conceming Drugs. 

Perhaps L/Sung, at any rate before N/Chhi. 
Attrib. Lei Hsiao 11 •. 
Later attrib. a legendarY minister of Huang 

Ti. 
Comm. by Hsii Chih-Tshai ~ Z:;t. 

N/Chhi + 565. 
Now extant only in quotations. 

Lei Shuo ~1lfI:. 
A Classified Commonplace-Book {a great 

fiorilegium of excerpts from Sung and 
pre.Sung books, many of which are 
otherwise lost]. 

Sung, + II36. 
Ed. Tsl!ng Tshao tf •. 

Li Chi ilia. 
[= Hsiao Tai Li Chi.] 
Record of Rites [compiled by Tai the 

Younger]. 
(Cf. Ta Tai Li Chi.) 
Aacr. C/Han, c. -70/-50, but really 

H/Han, between + 80 and + 105. though 
the earliest pieces included may date from 
the time ofthe AMleets (c. -465 to -450). 

Attrib. ed. Tai SMng It R. 
Actual ed. Tshao Pao .. j(. 
Trs. Legge (7): Couvreur (3); R. Wilhelm 

(6). 
Yin-TI! Index, no. 27. 

Li Hai Chi ~ft •. 
The Beetle and the Sea [title taken from the 

proverb that the beetle's eye view can
not encompass the wide sea-a biological 
bookJ. 

Ming, late + 14th centurY. 
Wang Khuei 3: •. 

Li Sao Ill •• 
Elegy on Encountering S()rr~ (odel. 
Chou (Chhu), c. - 295. perhtips just beftlre 

- 300. Some scholars place it u late u 
-269. 

Chhii Yuan .m S:I. 
Tr. Hawkes (1). 

Li Shih ChenHsien Thi Tao Tkutrg Chill" 11111: 
IIlfillll.~ •. 

Comprehensive Mirror of the Emb~ent 
of the Tao bY Ad~ts and Inunortals 
throughout HistorY. 

Prob. Yuan. 
Chao Tao-I .m. -. 
TT/293. 

Li Tai Ming I Mlng Chhiu 1II,f\:;!~ •• ~. 
Brief Lives of the Famous Physicians in 

All Ages. 
Sung, + 1040. 
Chou Shou-Chung 1J3 !;iJI It:,. 

(Li Tai) Shen Hsien (Thung) Chfen • ft). fill 
GIl) •. 

(Cf. Shen Hsien Thu", Chitm.) 
General Survey of the Lives of the Holy 

Immortals (in all Ages). 
Chhing, + 1712. 
Hsll Tao ~.S1 (assisted by Li Li .i.) & 

Chh4ng Yu-Chhi ••• ilJ (assisted by 
Wang Thai·Su . .3i:t:*). 

Li Wei Tou Wei I •• 4 •• -
ApOCrYPhal Treatise on the Rlit11fa of Rim, 

System of the Majesty of the Ladle [the 
Great Bear]. 

C/Han, - ut or later. 
Writer unknown. 

Li WhI..Jao Chi ~:!!'C ••• 
Collected Literary Works of Li Ta-yU 

(W!n-J ao). (+ 787 to + 849). 
Thang, c. +855. 
Li Ta-Yii 2JE 11 ~. 

Liang Cbhiu Tzu (Nei or Wai) • ~ T. 
See Huang Thing Nei Ching (Yti) ChiIW Cnu 

and Huang Thing Wai Ching (Yt1) Chin, 
Chu. 

Liang Sw Kung Chi "!!S ~ le. 
Tales of the Four Lords of Liang. 
Thang. c. +695. 
Chang Yiieh 51!! m. 

Liao Yang Tien Win Ta Pien IJIJliill,SfJIl.iJl. 
[= YinChenJenLiPo Yang7lenWIIJ rIJPien.] 
Questions and Answers i1l the. (Eastern 

Cloister of the) Liao--yang fiatl {of the 
White Clouds Temple at Cbhing-
chhl!ng Shan in Seechuan) {on physio
logical alchemy, nei tan]. 

Ming or Chbing. 
Attrib. Yin Chen Jen SIt. A (PhLlng

Thou Jlmo. 
Ed. Min I-Ti! lII-tl,c.1830. 
In Tao TsangHsa Pien.(Chbu ihi). 3. &om 

a MS. preserved at the BJueGoat Temple 
" i¥' '# (Chhi!ngtu). 
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IMh Brim Chhiltm Chuan " fill ~ •. 

Complete Collection of the Biographies of 
the Immortala. 

Mina, c. + 1580. 
Wang Shih-Chen .:e iIt Ill. 
Collated and corrected by Wang Yiln

Pheng a ••. 
lMh Brim Chuan "fill" 

Lives of Famous Immortals (cf. Shm Hrim 
Chuan). 

Chin, + 3rd or + 4th century, though 
certain parts date from about -35 and 
ehortly after + 167. 

Attrib. Liu Haiang SI ~ • 
Tr. Kaltenmark (2). 

Lirt Chifmg Brim III it t~. 
The Immortal of Lin-chiang. 
Sung, +U5I. 
T~ng Tahao 1t •. 
In Bsiu Chm Shih SIm (TT/260), ch. 23, 

pp. Iaft". 
Lifag-PaD Chiu Yu ChJumg Yeh CIrhi Shih Tu 

Wang HsiUm Chang •• j(. .... ill 
F lfejC •. 

Mysterious Cantrap for the Reaurrec:tion of 
the Body and Salvation from Nothingneas 
during the Long Night in the Nine Under
worlds; a Ling-Pao Scripture. 

Date uncertain. 
Writer unknown. 
TT/60S. 

Ling-Pao CIrung Chm Tan Chikh •••• n 
•• Supplementary Elixir Instructions of the 
Company of the Realised Immortals, a 
Ling-Pao Scripture. 

Sung, after + nOI. 
Writer unknown. 
TT/416. 
On the term Ling-Pao see Kaltenmark 

(4). 
Ling-PaD Wu Fu (Hdl) •• :l£ ~ (Jt;). 

See Tluzi-Shang Ling-PaD Wu Fu (Ching). 
Ling-Pao Wu Liatrg Tu 'en Shang Phitt Miao 

Ching •••• IfAJ:.dlItJI 
•• Wonderful Immeasurable Highly Exalted 
Manual of Salvation; a Ling-Pao Scripture. 

Liu Chhao, perhaps late + 5th, probablY 
finalised in Thang, + 7th. 

Writers unknown. 
TT/I. 

Ling Pi Tan Yao Chim •• nIUI. 
On Numinous and Secret Elixirs and Medi

cines [the seventh part (cha. 16-18) of 
Tmn ShItIg Pa Chim, q.v.). 

Ming, + 1591. 
Kao Lien i1i •• 

Ling Piao Lu 1 ...... 
Strange Things Noted in the South. 
Thang, c. + 890. 
Liu Hailn 11 tfiJ • 

Ling Sha Ta Tan Pi Chikh .~*n ••. 
Secret Doctrine of the Numinous Cinnabar 

and the Great Elixir. 
Sung, after + XIOI, when the text was 

received by Chang Shih-Chung !I ~ "",. 
Writer unknown, but edited by a Chhan 

abbot Kuei-Y en Chhan-ahih .5l1l " .. TT/89O. 
Ling SIm Ching 

See Huang Ti Nei Ching, Ling SIm. 
Ling Wai Tai Ta • Mo ft~. 

Information on What is Beyond the Pasaea 
(lit. a book in lieu of individual replies to 
questions from friends). 

Sung, + XI78. 
Chou ChhU-Fei .la :J;; i1J!. 

Liu SIm Ching Ytln jo;. fill •• 
Collected Essentials of the Six Scripts. 
Ming, c. +1530. 
Wei Haiao III ~. 

Liu T.:ru Bm. Lw 11 T if 11ft. 
See Bm. Lw. 

lA-Fou Slum Chih • J'l! ilI.5. 
History and Topography of the Lo-fou 

Mountains (north of Canton). 
Chhing, + 1716 (but based on older 

histories). 
Thao Ching-I • lit :11:. 

Lu Hsing Ching • III S. 
A Tractate on the Fontanelles of the Skull 

[anatomical-medical] • 
Late Thang or early Sung, + 9th or 

+ lOth. 
Writer unknown. 

Lu Buo Chim ChWa Lu. -* £: ~ •• 
Warnings against Inadvisable Practices in 

the Work of the Stove [alchemical]. 
Sung, c. + 1285. 
YU Yen ~ •• 

Lu Buo Pin Tshao .}I( *:r,t. 
Spagyrical Natural History. 
Poaaible alternative tide of Wai Tan Pin 

TlMo (q.v.). 
Lil T.su ChhitI Yuan Chhrm B. iU 11 ,.. 

The (Taoist) Patriarch LU (Yen's) 'Spring 
in the Prince's Gardens' [a brief epi
grammatic text on physiological alchemy] 

Thang, + 8th (if genuine). 
Attrib. La Yen Bet. 
TT/13l. 
Comm. by Fu Chin-ChhUan ill :iI! ii 

(c. 1822). 
In TaD Bai Chin Liang, p. 4sa, and appen

ded to Shih Chin Shih (Wu Chm Sm 
CIm Phien ed.). 

Lil T.su Chhuan Shou Tsrmg Chih B ••• ~ 
W. 

Principles (of Macrobiotics) Transmitted 
and Handed Down by the (Taoist) 
Patriarch Ltl (Yen, Tung. Pin). 

Orig. tide of Chin Bua Tmng Chih (q.v.). 
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Lil Tsu Shih Hsi4n-Thien Hsil Wu T~I Chin 
HUD Tsung Chih g 11 &iJi ~ 7C IJI ~ ~
~i!Jl* 'It. 

Principles of the (Inner) Radiance of the 
Metallous (Enchymoma) (explained in 
terms of the) Undifferentiated Universe, 
and of all the All-Embracing Potentiality 
of the Endowment of Primary Vitality, 
taught by the (Taoist) Patriarch LU (Yen, 
Tung-Pin). 

Alternative name for Chin HUD Tsung Chih 
(q.v.), but with considerable textual 
divergences, especially in ch. 1. 

Ming and Chbing. 
Writers unknown. 
Attrib. LU Yen g t!l! (Lii Tung-Pin) and 

his school, late + 8th. 
Ed. and comm. Chiang Yuan-Thing 
fi7t~ and Min I-Te oo-~ c. 1830. 

In TTCYand in Tao Tsang Hsii Pien 
(Chhu chi), I. 

Lii Tsu Shih San Ni I Shih Shuo Shu g iI. &iJi 
== JB If ill: lit iJjt. 

A Record of the Lecture by the (Taoist) 
Patriarch Lii (Yen, Tung-Pin) on the 
Healing of Humanity by the Three Ni 
Doctrines (Taoism, Confucianism and 
Buddhism) (physiological alchemy in 
mutationist terms]. 

Chhing, + 1664. 
Attrib. Lii Yen g t!l! (+ 8th cent.). 
Pref. by Thao Thai-Ting 1Jiiil.~5E. 
Followed by an appendix by Min 1-Te 

OO-:w. 
In Tao Tsang Hm Pien (Chhu chi), 10, Il. 

LunHbzg 1IIli •• 
Discourses Weighed in the Balance. 
H/Han. +82 or +S3. 
Wang Chhung .:E ;tc • 
Tr. Forke (4); cf. Leslie (3). 
Chung-Fa Index, no. 1. 

Lung Hu Chhien Hung Shuo Iti tJ! ~ it iQ. 
A Discourse on the Dragon and Tiger, 

(physiological) Lead and Mercury, 
(addressed to his younger brother Su 
Tzu-Yu). 

Sung, c. + noc. 
Su Tung-Pho • Jl ~. 
In TSCC, Shen i tien, ch. 300, i wen, 

pp. 6b if. 
Lung Hu Huan Tan Chikh fiB tJ! i.fIt ;sr~. 

Explanation of the Dragon-and-Tiger 
Cyclically Transformed Elixir. 

Wu Tai, Sung, or later. 
Chin Ling Tzu sir J.t =r. 
TT/902. 

Lung Hu Huan Tan Chiieh Sung fiB tJ! ~:J'} lit 
~. 

A Eulogy of the Instructions for (prepar
ing) the Regenerative Enchymoma of the 
Dragon and the Tiger (Yang and Yin), 
[physiological alchemy]. 

Sung, c. +985-
Lin Ta-Ku ~:kw 

(Ku Shen Tzu ~ PfI .:r). 
TT/lOOS. 

Lung Hu Shang Citing Chu 11« .r;. ~. 
Commentary on the Exalud Dragon-IJnd-

Tiger Manual. 
Sung. 
Wang Tao .:E it. 
TT/988, 989. 
Cf. Davis & Chao Yful-Tshung (6). 

Lung Hu Ta Tan Shih tI« *:Pflt. 
Song of the Great Dragon-Iltld-Tjger 

Enchymoma. 
See Chih Chen Tltu Lung B.u. Ta Tan Shih. 

Lung-Shu Phu-SIJ Chuan ••. 11." 
Biography of the BodPisamra NIl~jutla 

( + 2nd-century Buddhist patriarch). 
Prob. Sui or Thang. 
Writer unknown. 
TW/2047. 

Man-Anp6 1ii.!Ji:1i. 
A Myriad Healing Prescriptions. 
Japan, + 1315. 
Kajiwara Shozen ,.It, Iiif t£~-

Many6shil •••. 
Anthology of a Myriad Leaves. 
Japan (Nara), +759. 
Ed. Tachibana no Moroe MI!l R.. 

or Otomo no Yakamochi *- f4t .... 
C£. Anon. (103), pp. 14 ff. 

Mao ShGn Hsien Chi Fu Na Chhi ChUeh ~ llJ 
l1;f!ll i'i •. ~. 

Oral Instructions of the Adepts of Mao 
Shan for Absorbing the ehhi [Taoist 
breathing exercises for longevity and 
immortality]. 

Thang or Sung. 
Writer unknown. 
In YCCC, ch. SS, pp. 3b if. 
Cf. Maspero (7). p. 20S. 

Mao Thing Kho HUD *. ~ I§. 
Discourses with Guests in the Thatched 

Pavilion. 
Sung, before + II 36. 
Huang Hsiu-Fu J!t #: Ut. 

Mei-Chhi Shih Chu _iUt~. 
(Wang) Mei-Chhi's Commentaries on 

Poetry. 
Short title for Tung-Pho Shih Chi Chu 

(q.v.). 
Meng Chhi Pi ThGn ,,~.~. 

Dream Pool Essays. 
Sung, + loS6; last supplement dated 

+1°91. 
Shen Kua l!t ~ . 
Ed. Hu Tao-Ching (1); cf. Holzman (1). 

Miao Chieh Lu ~ /fR •• 
See Yen Men Kung MiIJo Chieh Lu. 

Miao Fa Lien Hua Ching 1&. 8i1l4e •. 
Sutra on the Lotus of the Wonderful Law 
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Miao Fa Lien Hua Ching (cont.) 

India. 
Tr. Chin, betw. +397 and +400 by Ku

mlrajlva (Chiu-Ma-Lo-Shih ._.ft). 
N/134; TW/262. 

Ming I Pieh Lu :ti 11 Ba •• 
Informal (or Additional) Records of 

Famous Physicians (on Materia Medica). 
ABcr. Liang, c. + SIO. 
Attrib. Thao Hung-Ching III at. .... 
Now extant only in quotations in the 

pharmaceutical natural histories, and a 
reconstitution by Huang Yu (1). 

This work was a disentanglement, made by 
other hands between + S23 and +618 or 
+6S6, of the contributions of Li Tang
Chih (c. +aas) and Wu Phu (c. +a3S) 
and the commentaries of Thao Hung
Ching (+492) from the text of the Shen 
Nung Pin Tshao Ching itself. In other 
words it was the non-PIn-Ching part of 
the Pin Tshao Ching Chi Chu (q.v.). It 
mayor may not have included some or 
all of Thao Hung-Ching's commentaries. 

Ming Shih !l1J jI!. 
History of the Ming Dynasty [ + 1368 to 

+1643]. 
Chhing, begun + 1646, completed + 1736, 

first pr. + 1739. 
Chang Thing-YU g If;.:£ et al. 

Ming Thang Hsiian Chen Ching Chiieh IJ1J .2 3C 
ilitR~. 

[= Shong-Chhing Ming Thong Hsiian Chen 
Ching Chiieh.] 

Explanation of the Manual of (Recovering 
the) Mysterious Primary (Vitalities of the) 
Cosmic Temple (i.e. the Human Body) 
[respiration and heliotherapy]. 

S/Chhi or Liang, late + Sth or early + 6th 
(but much altered). 

Attrib. to the Mother Goddess of the West, 
Hsi Wang Mu gg x~. 

Writer unknown. 
TTI4'-I. 
Cf. Maspero (7), p. 376. 

Ming Thong Yuan Chen Ching Chiieh IJ1J 25[; 
il;R~. 

See Ming Thong Hsiian Chen Ching Chiieh. 
Ming Thung Chi ~ *' iB. 

Record of Communication with the Hidden 
Ones (the Perfected Immortals). 

Liang, + S16. 
Chou Tzu-Liang }JJ T A. 
Ed. Thao Hung-Ching Iftij at. :1-. 

Mo Chuang Man Lu -B! m: iI jIk. 
Recollections from the Estate of Literary 

Learning. 
Sung, c. + n31. 
Chang Pang-Chi g 111~. 

MoOHsiaoLu .tft'''' •. 
A Secretary's Commonplace-Book [popular 

encyclopaedia]. 

35 

Yuan or Ming, + 14th, pr. + IS7I. 
Compiler unknown. 

Mo Tzu (incl. Mo Ching) 1& T. 
The Book of Master Mo. 
Chou, -4th century. 
Mo Ti (and disciples) 1& 11. 
Tr. Mei Yi-Pao (I); Forke (3). 
Yin-Ta Index, no. (suppl.) al. 
TTln6a. 

Montoku-JitSUToR.u 3C 11 ••• 
Veritable Records of the Reign of the 

Emperor Montoku [from +8SI to 
+8S8]. 

Japan (Heian) +879. 
Fujiwara Mototsune • Jlj{ ~ R. 

Nan Fan Hsiang Lu mini' •. 
Catalogue of the Incense of the Southern 

Barbarians. 
See Hsiang Lu. 

Nan Ha; Yao Phu m re 11 11. 
A Treatise on the Materia Medica of the 

South Seas (Indo-China, Malaya
Indonesia, the East Indies, etc.). 

Alternative title of Hai Yao Pin Tshao, 
q.v. (according to Li Shih-Chen). 

Nan Tshun Coo King Lu m ~ .. ~ •. 
See Cho King Lu. 

Nan Yo Ssu Ta Chhan-Shih Li Shih Yuan Win 
m ~ m * ill! JiIi :ft. W /113C. 

Text of the Vows (of Aranyaka Austerities) 
taken by the Great Chhan Master (Hui-) 
Ssu of the Southern Sacred Mountain. 

Chhen, c. + S6S. 
Hui-Ssu ma. 
TW/1933, N/IS76. 

Nei Chin Tan ~ ~:Pt. 
[=Nei Tan Pi Chih or Thin, Hsien Chih 

Lun Chhang ShIng Tu Shih Nei Lien Chin 
Tan Fa.] 

The Metallous Enchymoma Within (the 
Body), [physiological alchemy]. 

Ming, +1622, part dated +16IS. 
Perhaps Chhen Ni-Wan ~~1L (Mr 

Ni-Wan, Chhen), or Wu Chhung-Hsii 
{E lI/I/iI. 

Contains a system of symbols included in 
the text. 

CTPS, pin 12. 

Nei Ching. 
See Huang Ti Nei Ching, Su Win and 

Huang Ti Nei Ching, Ling Shu. 
Nei ClUng Su Win. 

See Huang Ti Nei ClUng, Su Win. 
Nei Kung Thu Shua ~ :e)J I/iII ft. 

See Wang Tsu-Yuan (1). 
Nei Tan Chiieh Fa ~:Pt~~. 

See Huan Tan Nei Hsiang Chin Yo Shill. 
Nei Tan Fu ~:Pt lIit. 

[=Thao ChenJen Na; Tan Fu.] 
Rhapsodical Ode on the Physiological 

Enchymoma. 

NSC 
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Nei Tan Fu (cont.) 
Sung, + 13th. 
Thao Chih »B •• 
With commentary by an unknown writer. 
TT/2S6. 
Cf. Chin Tan Fu, the text of which is very 

similar. 
Nei Tan Pi Chih P'H·t~f.i. 

Confidential Directions on the Enchymoma. 
Alternative title for Nei Chin Tan (q.v.). 

Nei Wa; Erh Cking nu P'iI M- == ...... 
Illustrations of Internal and Superficial 

Anatomy. 
Sung, + 1 n8. 
ChuHung *1/tJ:. 
Original text lost, and replaced later; 

drawings taken from Yang Chieh's Tshun 
Chen Huan Chung Thu. 

Ntng Km Chai Man Lu tti a .if.· 
Miscellaneous Records of the Ability-to

Improve-Oneself Studio. 
Sung, mid + 12th century. 
Wu Tshq A 1lf. 

Ni-Wan Li Tsu Shih Nu Tsung Shuang Hsiu Pao 
Fa fE"" •• BiIi*~ ••• ~. 

See Nil Tsung Shuang Hsiu Pao Fa. 
Nihon-Koki B * ~ lB. 

Chronicles of Japan, further continued 
[from +792 to +833]. 

Japan (Heian), +f4.0. 
Fujiwara Otsugu • mt • 1iiI. 

Nihon-Koku Ganzai-sho Mokuroku B * 11 
.It:(£. II ft. 

Bibliography of Extant Books in Japan. 
Japan (Heian), c. +895. 
Fujiwara no Sukeyo III mt {£ '\tt. 
Cf. Yoshida Mitsukuni (6), p. 196. 

Nihon Sankai Meibutsu Zue a * 111 if 4f 4:!!J .... 
Illustrations of Japanese Proceases and 

Manufactures (lit., of the Famous Pro
ducts of Japan). 

Japan (Tokugawa). Oaaka, + 1754. 
Hirase Tessai IF III • If· 
llIs. by Hasegawa Mitsunobu :it :§- JIl * 

& Chigusa Shinemon T fit 11 if :ti fij 
r,· 

Facsim. repr. with intIod. notes, Meicho 
Kankokai, Tokyo, 1969. 

Nihon-shoki a *. lB. 
See Nihongi. 

Nihon Ryo-iki a *. A le. 
Record of Strange and Mysterious Things in 

Japan. 
Japan (Heian), +823. 
Writer unk:J1bwn. 

Nihongi a * le. r = Ni/aon-shoki.] 
Chronicles of Japan [from the earliest 

times to + 696J. 
Japan (Nara), +720. 
Toneri-shinno (prince), ~ A !IIl.3:. 

Ono Yasumaro, ::k~lt g, 
Ki no Kiyobito et al. 

Tr. Aston (1). 
Cf. Anon. (103), pp. I ft. 

Nihongi Ryaku B * le •. 
Classified Matten ttom the Chronicles Qj 

Japan. 
Japan. 

Nitt~-GuM Ju.nrei ~ A 1i1t jlUUI,ff le 
Record of a ~image to Ohina in Search 

of the (auddhlst) Law. 
Thang, + 838 to + 847. 
Ennin IIlP. 
Tr. ReiJcllauer (~). 

Nil Kung Chih Nan *'1.b~ m. 
A Direc:tion·Finder for (Inner) Achieve

mentby WQmen.(Taoists). 
[physiolosWa1 alchemy, nei tan gymnastic 

techniques, etc.] 
See Nil TJUng S~ Hsiu Pao FiI. 

Nu Tsung S" Bm,. Pao Fa :k~ ••• ~. 
[ ... Ni· Wan Li Tsu Shih Nil TIflIff Sht;img 

Hsiu Pao Fa, or Nil Kwg-ChIIt Nan.) 
A Precious Raft (of S~p) ~r W~ 

(Taoists) Practiiing the Double I.e. 
generation (of ~ primary vitalities.£or 
their nature and their li£e..span, hsing 
ming), [physiologiesl alchemy]. 

Cbbing, c. + 1795. 
Ni· Wan shih ~ 1l. )3(;, Li a..g (lltte + 16th), 
.~. Mr Ni-Wan, the Taoist Patriarch 
Li. 

Written down by Thai-:HsU Ong. ~ ••• 
Shen I-Ping it -- m. Ta-Sbih (Taoist 
abbot), c. I8ao. 

In Tao Taang HNPien (C1I1Iu chi), 20. 

Cf. Tao Hili Chin Liang, p. 34a, SIiih Chin 
Shih, p. 124 • 

Pai hsien-slng Chin Tan Bw H(}U. Thu Et ~!;; 
.:fT .*.Iil ... 

Master Pai', In~ted TJ.'Utate on the 
, Fire-Times' of the Metal10us Enchy
moma. 

Sung, c. + 1210. 

Pai Yii-Chban $~ •• 
In Hsi". Chen S/aib Shu (TT/260), ch. t. 

Pao Phu Tzu ~tltil(or;*H.:r. 
Book of the Preservlltion-of.;Solidarity 

Master. 
Chin, early + 4th century, probably c. +320. 
Ko Hung 11; ~. 
Partial trs. Feifel (I, 2): Wu & Davis <a) 
Full tr. Ware (5), Nei Phien w. only. 
TT/II7I-u73· 

Pao Phu Tzu Shen BIien Chin Shw Cking 
~*~=fJlllfrlJ.$Ii. 

The Preservation-of.Soli~ty M_r'. 
Manual of the Bubbling Gold (potion) of 
the Holy Immortals. 

Ascr. Chin c. + 32.0. Perhaps pre-Thana, 
more probably 'I'hang. 
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Pao Phu Tn Shen Hsien Chin Shuo Chi", (cont.) 

Attrib. Ko Hung 11 ~. 
TT/910. 
Cf. Ho Ping-Yil (Il). 

Pao Phu Tn Yang ShJng £un ~U~T. 
~ .. 

The Preservation-of-Solidarity Master's 
Essay on Hygiene. 

Ascr. Chin c. + 320. 
Attrib. Ko Hung :Ii ~. 
TT/835. 

Pao Shlng Bm. Chien £il: §:: IQ •• 
Mental Mirror of the Preservation of Life 

[gymnastics and other longevity tech
niques]. 

Ming, + I 506. 
Thieh Fang chil-shih .. iIIl 18 ± 

(The Recluse of Iron Mountain, ps.). 
Ed. c. + 1596 by Hu W~n-Huan tiIJ 3!: tIl. 

Pao Shou Thang Chi", Yen Fang £il:W2m 
It:n. 

Tried and Tested Prescriptions of the Pro
tection-of-Longevity HaU (a surgery or 
pharmacy). 

Ming, c. + 1450. 
Liu Sung-shih JI ~ ;s'. 

Pao Tsang Lun .8: lift. 
[=Hsien-YrumPao Tsang Chhang Wei Lun.] 
(The Yellow Emperor's) Discourse on the 

(Contents of the) Precious Treasury (of 
the Earth), [mineralogy and metallurgy]. 

Perhaps in part Thang or pre-Thang; com
pleted in Wu Tai (S/Han). Tsang Yuan
Jung (l) notes Chhao Kung-Wu's dating 
of it at + 918 in his Chhun Chai Tu Shu 
Chih. Chang Tzu-Kao (z), p. 118, also 
considers it mainly a Wu Tai work. 

Attnb. Chhing Hsia Tzu '!If It =fo. 
If Su Yuan-Ming .;e!IJJ and not 

another writer of the same pseudonym, 
the earliest parts may have been of the 
Chin time ( + 3rd or + 4th); cf Yang 
Lieh-Yil (l). 

Now only extant in quotations. 
Cf. Lo-fou Shan Chih, ch.4t p. 13a. 

Pao Yen Thang Pi Chi .11 2: .1(. 
Private Collection of the Pao-Yen Library. 
Ming, six collections printed between 

+ 1606 and + 1620. 
Ed. Chhen Chi-Ju ,. 11 fI 

Pei Lu FIng Su :It ra JI. fti. 
[=1 Su Chi.] 
Customs of the Northern Barbarians (i.e. 

the Mongols). 
Ming, + 1594. 
Hsiao Ta-H~ng 11 '* lfI=. 

Pei MhIg So Yen :It IJJ.lu'l. 
Fragmentary Notes Indited North of 

(Lake) M~ng. 
Wu Tai (SjPhing), c. +950. 
Sun Kuang-Hsien ~:}'t •• 
See des Rotours (4), p. 38. 

Pei Shan Chiu Chi", :It III iIIm. 
Northern Mountain Wine Manual. 
Sung, +III7. 
Chu Hung :* II!:. 

, Pei Shih :lt~. 
History of the Northern Dynasties [Nan 

Pei Chhao period, + 386 to + 581]. 
Thang, c. + 670. 
Li Yen-Shou 2J5 ~ •• 
For translations of passages see the index of 

Frankel (1). 
Pin Ching Fing Yrum *m.~. 

(Additions to Natural History) aiming at 
the Original Perfection of the Classical 
Pharmacopoeia (of tM HeQvenly 
Husbtmdman). 

Cbbing; + 1695, pr. + 1705. 
ChangLu gJl. 
LPC, no. 93. 

Pin Tshao Chhiu Chen * lit ~ iIIt. 
Truth Searched out in Pharmaceutical 

Natural History. 
Chhing, + 1773. 
Huang Kung-Hsiu lit '8" ... 

Pin Tshao Chi", Chi Chu * lit m • lE. 
Collected Commentaries on the Classical 

Pharmacopoeia (of the HetlfJenly Husband
man). 

S/Chhl, + 492. 
Thao Hung-Ching I!aiJ w..:t. 
Now extant only in fragmentary form as a 

Tunhuang or Turfan MS., apart from 
the many quotations in the pharma
ceutical natural histories, under Thao 
Hung-Ching's name. 

Pin Tshao Hui * lit ill. 
Needles from the Haystack; Selected Essen-

tials of Materia Medica. 
Chhing, + 1666, pr. + 1668. 
Kuo Phei-Lan ~ fA M. 
LPC, no. 84. 
Cf. Swingle (4). 

Pin Tshao Hui Chien * lit. _. 
Classified Notes on Pharmaceutical Natural 

History. 
Chhing, begun + 1660, pr. + 1666. 
Ku Yuan-Chiao iil;e~. 
LPC, no. 83. 
Cf. Swingle (8). 

Pin Tshao Kang Mu * lit fill !i!f. 
The Grest Pharmacopoeia; or, The Pan

dects of Natural History (Mineralogy, 
Metallurgy, Botany, Zoology etc.), 
Arrayed in their Headings and Sub
headings. 

Ming, + 1596. 
Li Shih-Chen 2J5 II\'j: ~. 
Paraphrased and abridged tr. Read & 

collaborators (2""7) and Read & Pak (I) 
with indexes. Tabulation of plants in 
Read (I) (with Liu Ju-Chhiang). 

Cf. Swingle (7). 
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Pen Tshao Kang Mu Shih I * lit fiI'I ~ it •. 
Supplementary Amplifications for the 

Pandects of Natural History (of Li ShilA 
Chen). 

Chhing, begun c. + 1760, first prefaced 
+ 176s, prolegomena added + 1780, last 
date in text 1803. 

Chhing, first pr. 1871. 
Chao Hsileh-Min ill. fit. 
LPC, no. 101. 
Cf. Swingle (u). 

Pin Tshao Ming Chhiian * lit ill 11. 
Enlightenment on Pharmaceutical Natural 

History. 
Ming, + IS6S. 
Chhen Chia-Mo ~ a If{. 

Pin Tshao Pei Yao * lUIff llt. 
Practical Aspects of Materia Medica. 
Chhing, c. + 1690, second ed. + 1694. 
Wang Ang i£ lA. 
LPC, no. 90; ICK, pp. 21S fr. 
Cf. Swingle (4). 

Pin Tshao Phin Hui Ching Yao * lit dUtfilj llt. 
Essentials of the Pharmacopoeia Ranked 

according to Nature and Efficacity (Im
perially Commissioned). 

Ming, +ls05. 
Liu Wan-Thai ZlI ~ .. Wang Phan .:E 1\ 

& Kao Thing-Ho jffi g fa. 
Pin Tshao Shih I *= lit f.t if. 

A Supplement for the Pharmaceutical 
Natural Histories. 

Thang, c. +72S. 
Chhen Tshang-Chhi ~ .t6. 
Now extant only in numerous quotations. 

Pin Tshao Shu * l;t ilIt. 
Explanations of Materia Medica. 
Chhing, before + 1665, first pr. + 1700. 
Liu lo-Chin ZlI ~~. 
LPC, no. 79. 
Cf. Swingle (6). 

Pin Tshao Shu Kou Yuan *= l;t ~" ;e. 
Essentials Extracted from the Explanations 

of Materia Medica. 
See Yang Shih-Thai (1). 

Pin Tshao Thu Ching * lit l1li &I. 
Illustrated Pharmacopoeia; or, Illustrated 

Treatise of Pharmaceutical Natural 
History. 

Sung, + 1061. 
Su Sung lUll et al. 
Now preserved only in numerous quota

tions in the later pandects of pharma
ceutical natural history. 

Pin Tshao Thung Hsiian * lit miX. 
The Mysteries of Materia Medica Un

veiled. 
Chhing, begun before + 16SS, pr. just 

before + 1667. 
Li Chung-Tzu * IP f$. 
LPC, no. 75. 
Cf. Swingle (4). 

Pin Ts/tao TIhung Hn *litflfi. 
New Additions to Pharmaceutical Natural 

History. 
Cbbing. + 17S7. 
Wu 1-1..0 :!Q: 11 m-. 
LPC, no. 99. 

Pin Tshao Y DO Hsing * .11 t!l:. 
The Natures of the Vegetable and Other 

Drugs in the Pharmaceutical Treatises. 
Thong, c. + 620. 
Chen Li-Yen Jllt 11 & (perhaps) Chen 

Chhilan •• _ 
Now extant only in quotations. 

Pin Tshao Yen I * lit ••. 
Dilations upon Phanriaceutical Natural 

History. 
Sung, pref. +III6, pr. +lH9, repr. +uBS. 

+II9S· 
Khou Tsung-Shih • ~ fI, 
See also Tbu Ching Yen I Phi T$hao 

(TT/761 ). 
Pin Tshao Yen I Pu I ;.;: • ~ iUIHI. . 

Revision and Amplification of theDikltions 
upon Pharmaceutical Natural History •. 

Yuan, c. + 1330. 
Chu Chen-Hang * It •. 
LPC, no. 47. 
Cf. Swirigle (12). 

Pin Tshao Yuan $hih * .1f.1ItI. 
Objective Natural History of Materia 

Medica; a True-to-LlfeStudy. 
Cbbing, begun +IS78, pr. +1612. 
Li Chung-Li 2j!: IP t£. 
LPC, no. 60. 

Phan Shan Yii Ut 11 \.4IU/k. 
Record of Diacussionsat Phan MOWltain 

[dialogues of pronouncedly ·me4ical 
character on physiological alchemy]. 

Sung, prob. early + 13th. 
Writer unknown. 
In Hsiu Cken Shih Shu. (TTI26o)~ ch. 53. 

Phlng·Lai Shan Hsi T~ao Huan Tan Ko 11. 
1.4 i! • j!lft 11:. 

Mnemonic Rhyp.1e8 of the Cyclically 
Transformed Elixir from the Western 
Furnace on Ph~ng-lai Island. 

Ascr. c. -98. Probably Thang. 
Huang HSilan-Chung I.f ~ S. 
TT/909. 

Piling Tsu Ching J! ••. 
Manual of Ph!ng Teu [Taoist sexWll tech. 

niques and their natural philOS!>phy}. 
Late Chou or C/Han. - 4th to - ut. 
Attrib. Phblg Tau ~ 11. 
Only extant as fragments in CSHK 

(Shang Ku Sect.), ch. 16, pp. 5b fr. 
Phu Chi Fang 'If ~ 11. 

Practical Prescriptions for Everyman. 
Ming, c. + 1418. 
Chu Hsiao *. (ChouTing Wang •. ~ 3:. 

prince of the Ming). 
ICK, p. 914. 
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Pi Yu Chu Sha Han Lin Yu Shu Kuei !If 3t *= 

i'P • ** 3t till •. 
On the Caerulean Jade and Cinnabar Jade-

Tree-in-a-Cold-Forest Casing Process. 
Sung, early + 11th cent. 
Chhen Ching-Yuan Ft t;e. 
TT/89 I • 

Pien HUJ) Pien .l! •. 
Disputations on Doubtful Matters. 
Yuan, +1348. 
Hsieh Ying-Fang If I!I '-Y. 

Pien Tao Lun m m la. 
On Taoism, True and False. 
San Kuo (Wei), c. +330. 
Tshao Cbih (prince of the Wei), ••• 
Now extant only in quotations. 

Po Wu Chi JiJ ~ m. 
Notes on the Investigation of Things. 
H/Han, c. + 190. 
Thang M!ng (6) 1ft •• 

Po Wu Chih It ~ .5. 
Records of the Investigation of Things (cf. 

Hm Po Wu Chih). 
Chin, c. +390 (begun about +370). 
Chang Hua !ll!i'E.. 

Pu Wu YaoLan 1lIJ~~ •. 
The Principal Points about Objects of Art 

and Nature. 
Ming, c. + 1560. 
Ku Thai :fi- •• 

Rokubutsu Shinshi * ~ fJr .'5. 
New Record of Six Things [including the 

drug mumia]. (In part a translation from 
Dutch texts.) 

Japan, + 1786• 
Otsuki Gentaku *- fl3i: •. 

San Chen Chih Yao Yu ChiJeh E ill 'i1i' ~ 
3t~. 

Precious Instructions concerning the 
Message of the Three Perfected (Im
mortals), [i.e. Yang Hsi (ft. +370) tI,,; 
Hsll Mi (ft. +345) rHI; and Hsii 
Hui (d. c. +370) IF al. 

Taoist heliotherapy, respiration and medita
tion. 

Chin, c. + 365, edited probably in the 
Thang. 

TT/4I9. 
Cf. Maspero (7), p. 376. 

San-Fing Chen yen Hsilan Than ChhUan Chi 
E •• A3i:iIJ£: •. 

Complete Collection of the Mysterious Dis
courses of the Adept (Chang) San-F~ng 
[physiological alchemy]. 

Ming, from c. + 1410 (if genuine). 
Attrib. Chang San-F~ng !I E ~. 
Ed. Min I-Ta (IS34) ~-~. 
In Tao Tsang Hm Pien (Chhu cluj, 17. 

San-Fing Tan Chikh E * ft ll:I1: (includes Chin 
Tan ChUh Yao and Tshai Chen Chi Yao, 

with the Wu Kin Shu series of poems, 
• and some inscriptions). 

Oral Instructions of (Chang) San-F~ng on 
the Enchymoma [physiological alchemy]. 

Ming, from c. + 1410 (if genuine). 
Attrib. Chang San-F~ng !I E ll. 
Ed., with biography, by Fu Chin-Chhiian 

f.IJJ~ii: (Chi I Tzu tJIf-T) C. IS20. 
San Phin I Shen Pao Ming Shen Tan Fang E 

slUfU. W: lilt ,. ft /i. 
Efficacious Elixir Prescriptions of Three 

Grades Inducing the Appropriate Ment
ality for the Enterprise of Longevity. 

Thang, Wu Tai & Sung. 
Writers unknown. 
YCCC, ch. 78, pp. I a ff. 

San-shih-liu Shui Fa E + * 7k l/i. 
Thirty-six Methods for Bringing Solids 

into Aqueous Solution. 
Pre-Thang. 
Writer unknown. 
TT/933· 

San Tshai Thu Hui E:t 11/11 if. 
Universal Encyclopaedia. 
Ming, + 1609. 
Wang Chhi .:E tJi' • 

San Tung Chu Nang E lPiJ 1lI! •• 
Bag of Pearls from the Three (Collections 

that) Penetrate the Mystery [a Taoist 
ftorilegium]. 

Thang, + 7th. 
Wang Hsiian-Ho (ed.) .:E 117iiJ. 
TT/IUS. 
Cf. Maspero (13), p. 77; Schipper (1), p. XI. 

San Yen Elf. 
See Hsing Shih Hing Yen, Yu Shik Ming 

Yen, Cking Shih Thung Yen. 
SetsuyiJ Yolutsu. 

See Sk6 Yang Yao Chikh. 
Shan Hm Ching 14 ••. 

Classic of the Mountains and Rivers. 
Chou and C/Han, - 8th to - 1St. 
Writers unknown. 
Partial tr. de Rosny (I). 
Chung-Fa Index, no. 9. 

Shang-Chhing Chi L m •. 
A Literary Collection (inspired by) the 

Shang-Chhing Scriptures [prose and 
poems on physiological alchemy]. 

Sung, c. + 1220. 
Ko Chhang-K~ng :& ~. (pai Yii

Chhan B 3t d). 
In Hsiu Chen Shih Shu TT/260), chs. 37 to 44 

Shang-Chhing Ching L lIIf Il!. 
[part of Thai Shang San-shih-liu Pu Tsun 

Ching.] 
The Shang-Chhing (Heavenly Purity) 

Scripture. 
Chin, oldest parts date from about + 316. 
Attrib. Wei Hua-Tshun IlUII;G;, dictated 

to Yang Hsi till. 
In TT/S. 
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Shang-Chhing Chiu Chen Chung Ching Nei 
Ch~h J:m1r... $m!:j'Jq~. 

Confidential Explanation of the Interior 
Manual of the Nine (Adepts); a Shang
Chhing Scripture. 

Ascr. Chin, +4th, probably pre-Thang. 
Attrib. Chhih Sung Tzu 'It- tk T (Huang 

Cbbu-Phing .if( ~ ;If). 
TT/C)OI. 

Shang Chhing Han Hsiang Chien Chien Thu 
..I:.M';t ••••. 

The Image and Sword Mirror Diagram; a 
Shang-cbbing Scripture. 

Thang, c. + 700. 
Ssuma Chheng-CMn ili'J.lI jJI; Jl. 
TT/4-28. 

Shang-Chhing H()U Shing Tao ChiJn Lieh Chi 
..I:.m~Em~HIJ~. 

Annals of the Latter-Day Sage, the Lord of 
the Tao; a Shang-Cbbing Scripture. 

Chin, late + 4th. 
Revealed to Yang Hsi a •. 
TT/439· 

Shang-Chhing Huang Shu Kuo Tu I ..I:. m .if( ;I 
;1& 1ft •• 

The System of the Yellow Book for Attaining 
Salvation; a Shang-Chhing Scripture [the 
rituale of the communal Taoist liturgical 
sexual ceremonies, + znd to + 7th cen
turies). 

Date unknown. but pre-Thang. 
Writer unknown. 
TT/lz76. 

Shang-Chhing Ling-Pao Ta Fa ..I:. .11. *- l'R. 
The Great Liturgies; a Shang-Cbbing Ling-

Pao Scripture. 
Sung, + 13th. 
Chin Ytin-Chung iIt 7C $. 
TT/IZ04, 1205, 1206. 

Shang-Chhing Ming Thang Hsiian Chen Ching 
Ch~h J: m !IIJ ~;t iI!t II~· 

See Ming Thong HsOan ChenChing C~h. 
Shang-Chhing San Chen Chih Yao Yii Ch~h 

J:. m:= iJt 'i!i'¥.:E~. 
See San Chen Chih Yao Yii Ch~h. 

Shang-Chhing Thai-Shang Pa Su Chen Ching 
J:. ftI1 ;:;t.l: 11. ~ i4 m!:. 

Realisation Canon of the Eight Purmca
tions (or Eightfold Simplicity); a Shang
Chhing Thai-Shang Scripture. 

Date uncertain. but pre-Thang. 
Writer unknown. 
TT1423. 

Shang-Chhing Thai-Shang Ti ChUn Chiu Chen 
Chung Cking J:. m ;:;t J: • ill' 1r.. iIt $ 11. 

Ninefold Realised Median Canon of the 
Imperial Lord; a Shang-Cbbing Thai
Shang Scripture. 

Compiled from materials probably of Chin 
period, late + 4th. 

Writers and editor unknown. 
TT/I357. 

Shang-ChhingTung-CJ14n Chiu K.ung Tzu Fang 
Thu J:. m ifi\l iIt 1r.. ••••. 

Description of the Purple Chambers of the 
Nine Palaces; a Tung-Chcn Scripture of 
the Shang-Cbbing Heavens {pjuts. of the 
microcosmic body cotresponding to stars 
in the macrocosm]. 

Sung, probablY + xzth century. 
Writer unknown. 
TT/X53 . 

Shang-Chhing Wo Chung Chi/(lh J: mill If:! ~. 
Explanation of (the Method of) G11II8Ping 

the Central (Luminary); a Sltan&-Cbhing 
Scripture [Taoist meditation and helio
therapy]. 

Date unknown, Liang or perhaps Thang. 
Writer unknown. 
Based on the procedures of Fan Yu-Cbbung 
~ #J j\jI (H/Han). 

TT/I37. 
Cf. Maspero (7), p. 373. 

Shang Phin Tan Fa Chieh Tzhu J: & ff ~ ill 
~. 

Expositions of the Techniques for Making 
the Best Quality Enchymoma [physio
logical alchemy]. 

Chhing. 
Li Te-Hsia ~.~. 
Comm. Min 1-Te ea -.t C. 1830. 
In Tao Tsang Hm Pien (ChJw, cm), 6. 

Shang Shu Ta Chuan fpJ'. *- ... 
Great Commentary on the Shang Shu 

chapters of the Historical Classic. 
C/Han. c. -185. 
Fu Sheng Vdll; . 
Cf. Wu Khang (I), P.230' 

Shang-Tung Hsin Tan Ching ChiUth J:. iPlu n 
fJl[ ~. 

An Explanation of the Heart Elixir and 
Enchymoma Canon; a Shang-Tung 
Scripture. 

Date unknown, perhaps Sung. 
Writer unknown. 
TT/943· 
Cf. Chhen Kuo-Fu (z), vol. 2, pp. 389. 435. 

Shang Yang Tzu Chin Tan Ta Yao J: j!;1 =f iIt 
n*- Jt!. 

See Chin Tan Ta Yao. 
Shang Yang Tzu Chin Tan Ta Ya() ilsien Phai 

(YuanLw) J:.1!Jjl=f~ff,*¥flll~ 
(iJJl\ iitf). 

See Chin Tan Ta Yao Hsien Phai (Yuan 
Lw). 

Shang Yang Tza Chin Tan Ta Yao Lieh Hsien 
Chih J:!IA +iltff,*ii:f~1I1I2. 

See Chin Tan Ta Yao Lieh Hsien Chih. 
Shang Yang Tzu Chin Tan Ta Yao Thu 

J:.1II=f iIt ff ,*:iJ:!: ii'l. 
See Chin Tan Ta Yao Thu. 

Shao-Hsing ChiaQ- Ting Ching-Shih Citing Lei 
Pei.C/# Pin Tshao liB· '" ~ ~ R Jt! III 
~UIli~*lot· 
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SMo-Hsing Chiao-Ting Ching-Shih ChIng Lei 
Pei-Chi Pin TSMO (cont.)J 

The Corrected Classified and Consolidated 
Armamentarium; Phannacopoeia of the 
Shao-Hsing Reign-Period. 

S/Sung. pres. + 1157. pr. + 1159. often 
copied and repr. especially in Japan. 

Thang Shen-Wei • tilt. ed. Wang Chi
Hsien .:E Ill:7\:: et al. 

Cf. Nakao Manzo (1, I); Swingle (11). 
Illustrations reproduced in facsimile by 
Wada(l); KaroW(2). 

Facsimile edition of a MS. in the Library of 
Ryokoku University. Kyoto n ~ *- .. 
•• R. 

Ed. with an analytical and historical intro
duction, including contents table and in
dexes (.8IJ mt) by Okaniahi Tameto JliII i!! 
~ A (ShunyodO, Tokyo, 1971). 

ShJ Ta CMIng Lun Shih Ii *- iIIQ '* fI. 
Mah4yiIna-samgraM-bhiishya (Explanatory 

Discourse to assist the Understanding of 
the Great Vehicle). 

India, betw. + 300 and + 500. 
Tr. Hs!1an-Chuang j(~, c. +650. 
N/1I71 (4); TW/IS97. 

(ShJ Yang) Chm Chung Chi (or Fang) (11.) tt 
J:fJ le (/i). 

Pillow-Book on Assisting the Nourishment 
(of the Life-Force). 

Thang, early +7th. 
Attrib. Sun Ssu-Mo ~ ••• 
TT/830, and in YCCC, ch. 33. 

ShJ Yang YaoChiieh(SetsuylJ Yoketsu)tI.W~. 
Important Instructions for the Preservation 

of Health conducive to Longevity. 
Japan (Heian), c. +820. 
Mononobe KOsen (imperial physician) 

4tIJ '$ IJ( ::\l. 
Shm Hrim Chin Shuo Cking "" fill ~ r-.J •• 

See Pao Phu Tzu Shm Hsien Chin Shuo 
Ching. 

Shm Hrim Chuon j1fIflb {.t. 
Lives of the Holy Immortals. 
(Cf. Luh Hsien Chuan and Hsii Shm Hsien 

Chuan.) 
Chin, + 4th century. 
Attrib. Ko Hung :R;~. 

Shm Hrim Fu Erh Tan Shih Hsing Yao Fa 
jIJIflll BIlI1f ft :Q ff 11 ~. 

The Methods of the Holy Immortals for 
Ingesting Cinnabar and (Other) 
Minerals, and Using them Medicinally. 

Date unknown. 
Attrib. Ching-Li hsien-sl!ng J;(.It:7\:: ~. 
TT/417. 

Shen Hrien Fu Shih Ling-Chih CMang-Phu Wan 
Fang j1fIflll.8Jl ~ 1i:t:.!lIf 11. 1i. 

Prescriptions for Making Pills from 
Numinous Mushrooms and Sweet Flag 
(Calamus), as taken by the Holy Immortals. 

Date unknown 

Writer unknown. 
TT/837. 

Shm Hrim Lien Tan Tien Chu San Yuan Pao 
ChingFa jI/Iflll.ft~.=;e •• l!. 

Methods used by the Holy Immortals to 
Prepare the Elixir, Project it, and Cast 
the Precious Mirrors of the Three Powers 
(or the Three Primary Vitalities), [magical]. 

Thang, + 902. 
Writer unknown. 
TT/8S6. 

Shm Brim Thung Chien jI/Iflll ~ •• 
(Cf. (Li Tai) Shen Brim (Thung) Chien.) 
General Survey'of the Lives of the Holy 

Immortals. 
Ming, + 1640. 
Hs!1eh Ta-HsUn iJ*-~. 

Shen I Chi pp A lB. 
(Probably an alternative title of Shm I 

Ching, q.v.) 
Records of the Spiritual and the Strange. 
Chin, c. + 290. 
Wang Fou ~ J!j!. 

Shm I Cking jI/I A •• 
Book of the Spiritual and the Strange. 
Ascr. Han, but prob. + 3rd, + 4th or + 5th 

century. 
Attrib. Tungfang Shuo Jl'l"Ji m. 
Probable author, Wang Fou ~J!j!. 

Shen Nung Pin TSMO Cking pp • * ••. 
Classical Pharmacopoeia of the Heavenly 

Husbandman. 
C/Han, based on Chou and Chhin material, 

but not reaching final fonn before the 
+ 2nd century. 

Writers unknown. 
Lost as a separate work, but the basis of all 

subsequent compendia of pharmaceutical 
natural history, in which it is constantly 
quoted. 

Reconstituted and annotated by many 
scholars; see Lung Po-Chien (1), pp. 2 if., 
12 if. 

Best reconstructions by Mori Tateyuki .!t. Z. (1845), Liu Fu III fl (1942). 
Shen shih Liang Fang i'.t.re B! "Ji. 

Original title of Su Shen Lw", Fang (q.v.). 
Shen Thien-Shih Fu CMi Yao Chiieh Efl ~ aB 

BIl.~~. 
Important Oral Instructions of the Heavenly 

Teacher (or Patriarch) Shen on the 
Absorption of the Chhi [Taoist breathing 
exercises] . 

Thang, c. + 730. 
Shen Yuan-Chih Efl ;e ;2:.. 
Now extant only as a short passage in 

YCCC, ch. 59, pp. 16b if. 
Shlng Chi Tsung Lu l!!l ~ Ill •. 

Imperial Medical Encyclopaedia [issued by 
authority]. 

Sung, c. +IIII to +III8. 
Ed. by twelve physicians. 
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Sheng Shih Miao Ching !£ F t!!J; fi:li. 
See Thai-Shang Tung-Hsiian Ling-Pao 

Mieh Tu (or San Yuan) Wu Lien Shing 
Shih Miao Ching. 

Shing Shui Yen Than Lu ~17k ~ ~ •. 
Fleeting Gossip by the River Shbtg [in 

Shantung]. 
Sung, late + IIth century (before + 1094). 
Wang Phi-Chih .:E IM! ;2:. 

Shih Chin Shih tJt ~ 15. 
On the Testing of (what is meant by) 

• Metal' and • Mineral'. 
Sce Fu Chin-Chhiian (5). 

Shih Han Chi 15 i?ij 1re. 
See Hsu Chen Chun Shih Han Chi. 

Shih I Chi r.t iit ~. 
Memoirs on Neglected Matters. 
Chin, c. + 370. 
Wang Chia .:E Iii . 
Cf. Eichhorn (5). 

SIUh I Tt Hsiao Fang ill: fi!jH~ 39'J:n. 
Efficacious Prescriptions of a Family of 

Physicians. 
Yuan, + 1337. 
Wei I-Lin ~ !t- f;l:. 

Shih Liao Pin Tshao :tt. ;$: lit. 
Nutritional Therapy; a Pharmaceutical 

Natural History. 
Thang, c. +670. 
Meng Shen ~ lit. 

Shih Lin Kuang Chi .. f;l: lJ'( tB. 
Guide through the Forest of Affairs 

(encyclopaedia]. 
Sung, between + 1I00 and + 1250; first 

pr. +1325. 
Chhen Yuan-Ching ~:Jf; M. 
(A unique copy of a Ming edition of 

+ 1478 is in the Cambridge University 
Library.) 

Shih Ming ~::g. 
Explanation of Names (dictionary]. 
H/Han, c. + 100. 
LiuHsi WJ~. 

Shih PUn Liang Fang T ill! ~ n. 
Excellent Prescriptions of Perfect 

Convenience. 
Sung, + 1196. 
KuoThan ~m. 
Cf. SIC, p. I119; ICK, p. 813. 

Shih Wu Chi Yuan $~f!Bmt. 
Records of the Origins of Affairs and 

Things. 
Sung, c. + 1085. 
Kao Chheng r.fi 7l!:. 

Shih Wu Pen Tshao ~ %J;;4>: •• 
Nutritional Natural History. 
Ming, + IS7l (repr. from a slightly earlier 

edition). 
Attrib. Li Kao 2iE ~ (J/Chin) or Wang 

Ying i£ ~ (Ming) in various editions; 
actual writer Lu Ho IiI ~. 

The bibliography of this work in its several 

different forms, together with the ques
tions of authQrship and editorship. are 
complex. 

See Lung Po-Chien (l), pp. 104. 105, 106; 
Wang Yii-Hu (1), 2nd ed. p. 194; 
Swingle (I, 10). 

Shih Yao Erh Ya 15lnnlt. 
The Literary EXpo$itor of Chemical Physic; 

or, Synonymic Dictionary of Minerals 
and Drugs. 

Thang, +806. 
Mei Piao W~ . 
TT/8W· 

Shih Yuan *' 1*. 
On the Origins of Things. 
Sung. 
Chu Hui *_. 

Shoku-NihQngi Ii'l a ;;4>: liB. 
Chronicles of Japan, CQntinued [from + 697 

to +791]. 
Japan (Nara), +797. 
Ishikawa Natari 15 Jll, 

Fujiwara Tsugimlwa ill M WII, 
SugenQ Sanemichi '1'. If • m et al. 

Shoku-Nihonkoki .. e ;$: ~ 00. 
Chronicles of Japan, still further CQntinued 

[from + 834 to + 8so]. 
Japan (Heian), +869. 
Fujiwara Yoshifusa • fjj{ ~ 11. 

Shou Yu Shen Fang .!lAjI/I:/1. 
Magical Prescriptions of the Land of the 

Old. 
Ming, c. + 1430. 
Chu Chhiian * 11 (Ning Hsien Wang 

!.l}l: ~.:E, prince qf the Ming). 
Shu Shu Chi 1 !1ft ~ le •. 

Memoir on some Traditions of Math
ematic;il Art. 

H/Han, + 190, but generally suspected of 
having· been written by its commentator 
Chen Luan ... , c + 570. Some place 
the text as late as the Wu Tai period 
( + loth. cent.), e,g. Hu Shih; and others 
such as Li Shu-Hua (2) prefer a Thang 
dating. 

Hsil Yo ~ t/i. 
Shu Yuan Tsa Chi ;still_le. 

The Bean-Garden Miscellany. 
Ming, +1475. 
Lu Jung ~!#. 

Shuang Mei Ching An Tshung Shu •• -:l'rm 
~W. 

Double Plum-Tree Collection [of ancient 
and medieval books and fragments On 

Taoist sexual techniques]. 
See Yeh Te-Hui (1) ••• in Bib. B. 

Shui Yun Lu 7k ~ ~. 
Record of Clouds and Waters [iatro-

chemical]. 
Sung, t. + 1125. 

Yeh M~ng-Te W1_~. 
Extant now only in quotations. 
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Shun Yang La Chen-Jen Yao Shih Chih $I! m 

giiitAlni~. 
The Adept Lii Shun-Yang's (i.e. Lii 

Tung-Pin's) Book on Preparations of 
Drugs and Minerals [in verses]. 

Late Thang. 
Attrib. Lii Tung-Pin g l/iilJ[. 
TT/S96. 
Tr. Ho Ping-Yii, Lim & Morsingh (I). 

Shuo Wen. 
See Shuo Wen Chieh Tzu. 

Shuo Wen Chieh Tzu ilt 3l: IW *. 
Analytical Dictionary of Characters (lit. 

Explanations of Simple Characters and 
Analyses of Composite Ones). 

H/Han, + 121. 
Hsll Shen \ff tilt. 

So Sui Lu ~.lHj'i~. 
Sherds, Orts and Unconsidered Fragments 

[iatro-chemical]. 
Sung, prob. late + lIth. 
Writer unknown. 
Now extant only in quotations. Cf. Winter's 

Tale, IV, iii, Timon of Athens, IV, iii, and 
Julius Caesar, IV, i. 

Sou Shen Chi t!II. iiI\I lB. 
Reports on Spiritual Manifestations. 
Chin, c. + 348. 
Kan Pao =ffl. 
Partial tr. Bodde (9). 

Sou Shen Hou Chi 1!! '" ~ lB. 
Supplementary Reports on Spiritual 

Manifestations. 
Chin, late +4th or early + 5th century. 
Thao Chhien IIAil ill. 

. Sru Khu Thi Yao Pien Ching I!!i lilt. ~ m m. 
See Yii Chia-Hsi (1). 

Ssu Sheng Pen Tshao I!!i ~ '* 1ji. 
Materia Medica Classified according to the 

Four Tones (and the Standard Rhymes), 
[the entries arranged in the order of the 
pronunciation of the first character of 
their names]. 

Thang, c. +775. 
Hsiao Ping 1lri oJp;j. 

Sru Shih Thiao She Chien I!!i II;'f fJM .111. 
Directions for Harmonising and Strengthen

ing (the Vitalities) according to the Four 
Seasons of the Y ear [the second part 
(chs. 3-6) of Trun Sheng Pa Chien, q.v.]. 

Ming, +1591. 
Kao Lien ?:i al. 
Partial tr. of the gymnastic material, 

Dudgeon (1). 
Sru Shih Tsuan Yao I!!i J!; a ~. 

Important Rules for the Four Seasons 
[agriculture and horticulture, family 
hygiene and pharmacy, etc.]. 

Thang, c. +750. 
Han 0 QlI%. 

Su Nu Ching ~*~. 
Canon of the Immaculate Girl. 

Han. 
Writer unknown. 
Only as fragment in Shuang Mei Ching An 

Tshung Shu, now containing the Hsiian Nu 
Ching (q.v.). 

Partial tra. van GuIik (3, S). 
Su NaMiaoLun =*~iiIlli. 

Mysterious Discourses of the Immaculate 
Girl. 

Ming, c. + 1500. 
Writer unknown. 
Partial tr. van Gulik (3). 

Su Shen Liang Fang il tt ~ /i. 
Beneficial Prescriptions collected by Su 

(Tung-Pho) and Shen (Kua). 
Sung, c. + I 120. Some of the data go back 

as far as + 1060. Preface by Lin Ling-Su 
~m~. 

Shen Kua tt t8 and Su Tung-Pho 
~ :it ti (posthumous). 

The collection was at first called Shen 
shih Liang Fang, so that most of the 
entries are Shen Kua's, but as some cert
ainly stem from Su Tung-Pho, the latter 
were probably added by editors at the 
beginning of the new century. 

Cf. ICK, pp. 737, 732. 
Su Wen Ling Shu Ching. 

See Huang Ti Nei Ching, Su Wen and 
Huang Ti Nei Ching, Ling Shu. 

Su Wen Nei Ching. 
See Huang Ti Nei Ching, Su Wen. 

SuiShu m •. 
History of the Sui Dynasty [+ SSI to 

+617] . 
Thang, + 636 (annals and biographies); 

+656 (monographs and bibliography). 
Wei CMng '*1';& et al. 
Partial trs. Pfizmaier (61-65); Bala2s (7, S); 

Ware (1). 
For translations of passages see the index of 

Frankel (I). 
Sun Kung Than Phu ~ !i;:: ~ 1iIlI. 

The Venerable Mr Sung's Conversation 
Garden. 

Sung, c. + loSS. 
Sun SMng ~ 7t. 

Sung Chhao Shih Shih *~;$". 
Records of Affairs of the Sung Dynasty. 
Yuan, + 13th. 
LiYu 2JE1/:Ic. 

Sung Shan Thai-Wu hsien-sing Chhi Ching 
~ III :;t x ~ ~ .~. 

Manual of the (Circulation of the) Chhi, 
by Mr Grand-Nothingness of Sung 
Mountain. 

Thang, + 766 to + 779. 
Prob. Li Feng-Shih 2J!! $1I;'f (Thai-Wu 

hsien-seng). 
TT/SI7, and in YCCC, ch. 59 (partially), 

pp. 7a ff. 
Cf. Maspero (7), p. 199. 



554 BIBLIOGRAPHY A 

Sung Shih ~ }t:. 
History of the Sung Dynasty [ + 960 to 

+IZ79]. 
Yuan, c. + 134S. 
Tho-Tho (Toktaga) IIfI; lllt & Ouyang 

HsUan It III ;!.{. 
Yin-Te Index, no. 34-

Szechucm Thung Chih 1!9' JI\ id!:S. 
General History and Topography of 

Szechuan Province. 
Chhing, + 18th century (pr. 1816). 
Ed. Chhang Ming ~!lJJ. Yang Fang

Tshan fA ~. et al. 

Ta Chao *m. 
The Great Summons (of the Soul), [ode]. 
Chhu (between Chhin and Han), - z06 or 

-20S· 
Writer unknown. 
Tr. Hawkes (1), p. log. 

Ta Chih Tu Lun * V II iI\Il. 
Maha-prajnaparamito-padeia 8iistra (Com

mentary on the Great Sntra of the Per
fection of Wisdom). 

India. 
Attrib. Nlglrjuna, + znd. 
Mostly prob. of Central Asian origin. 
Tr. Kumirajiva, + 406. 
NjIl69; TWjlS09. 

Ta Chun Ku Thung * i{;J BUM. 
(Illustrated Account of the Mining), Smelt

ing and Refining of Copper [and other Non
Ferrous Metals], according to the Principles 
of Nature (lit. the Great Potter's Wheel). 

See Masuda Tsuna (1). 
Ta Fang Kuang Fo Hua Yen Ching *11 lIIi 1MI 

.I!i~. 
Avatamsaka Siltra. 
India. 
Tr. Sikshinanda, +699. 
N/88; TW/2,79. 

Ta Huan Tan Chao Chien * ill :Pt HUI· 
An Elucidation of the Great Cyclically 

Transformed Elixir [in verses]. 
Wu Tai (Shu), + 962,. 
Writer unknown. 
TT/9 I 9· 

Ta Huan Tan Chhi Pi Thu *jJl:Pt~ ••. 
Esoteric Illustrations of the Concordance of 

the Great Regenerative Enchymoma. 
Thang or Sung. 
Writer unknown. 
In YCCC, ch. 72, pp. I a fr. 
Cf. Hsiu Chen Li Yen Chhao Thu and 

Chin I Huan Tan Yin Chlng Thu. 
Ta-Kuan Ching-Shih Chlng Lei Pei-Chi pen 

Tshao *_m}t: ••• A:*1ii. 
The Classified and Consolidated Arma

mentarium; Pharmacopoeia of the Ta
Kuan reign-period. 

Sung, +II08; repr. +I2II, +1214 
G/Chin), + 1302 (Yuan). 

Thang Shen-Wei If ••. 
Ed. Ai Sheng 3t •. 

Ta Ming I Thung Chih *!I,ij - ilIf .~. 
Comprehensive Geogl'llphy of the ~Chinese) 

Empire (under the Ming dynasty). 
Ming, commissioned + 1450, completed 

+1461. 
Ed. Li Hsien ~ If. 

Ta Tai Li Chi *IUItB. 
Record of Rites (compiled by Tai the Eldet] 

(cf. HsiatJ Tai Li Chi; Li Chi). 
Aser. C/Han, c. -70 to - SO, but really 

H/Han. between + 80 and + 105. 
Attrib. ed. Tai Tt at •• in fact probably 

ed. Tshao Pao .. Ji!. 
See Legge (7). 
Trs. Douglas (x); R. Wilhelm (6). 

Ta Tan Chhien Hung Lun *:Pt ilB'U'. 
Discourse on the Great Elixir [or Encllym-

oIna] of Lead and Mercury. 
If Thang, + 9th, more probably Sung. 
Chin Chu-Pho • ¥r 'Ill. 
TT/916• 
Cf. Yoshida Mitsukuni (5), pp. 230-Z. 

Ta Tan Chi *:Pt lIB. 
Record of the Great Enthymoma. 
Ascr. + 2nd cent., but probably Sung, 

+ 13th. 
Attrib. Wei Po-Yang .~ 1\1. 
TT/89Z • 

Ta Tan Chih Chih *:J't 1il m. 
Direct Hints on the Great Ellicir. 
Sung, c. + noo. 
Chhiu Chhu-Chi ill 1& M. 
TT/2,4I. 

Ta Tan Whz Ta *:J't IIJ~. 
Questions and Answers'on the Great Elixir 

(or Enchymoma) {dialogues between 
CMng Yin and Ko Hung], 

Date unknown, prob. late Sung or Yuan. 
Writer unknown. 
TT/932. 

Ta Tan Yao Chiieh Pen Tshao * '1t 11 ~ 
*1ii. 

Pharmaceutical Natural History in the form 
of Instructions ahout Medicines of.the 
Great Elixir (Type), [iatrO-chemica11. 

Possible alternative title of Wai Tan Pbt 
Tshao (q.v.). 

Ta-Tung Lien Chen PilO Ching, Cmu Hwm ekin 
Tan Miao Chiieh * tlJ .. lit .11 *' It 
sit '1t frJI ~. 

Mysterious Teachints on the Ninefold 
Cyclically TransiQnned Gold Elixir, 
supplementary to the Mapual of the 
Making of the Perfected Treasure; a Ta
TungScripture. 

Thang, + 8th. perhaps c. +712. 
Chhen Shao-Wei .!P •. 
TT/884. A sequel to TT/883. and in YCCC, 

ch. 68, pp. 8i1 fr. 
Tr. Sivin (4). 
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Ta-Tung Lien Chen Pao Ching, Bsiu Fu Ling 

Sha Miao Chiieh *lJiil.iIIt.&I.~. 
iP 1rJ>~. 

Mysterious Teachings on the Alchemical 
Preparation of Numinous Cinnabar, sup
plementary to the Manual of the Making 
of the Perfected Treasure; a Ta-Tung 
Scripture. 

Thang, +8th, perhaps c. +712. 
Chhen Shao-Wei Ft 11 •. 
TT/883. Alt. title: CM; Fan Ling Sha Lun. 

'as in YCCC, ch. 69, pp. 1 a if. 
Tr. Sivin (4). 

Ta Yu Miao Ching *:ff tl'&I. 
[= Tung-Chen Thai-Shang Su-Ling Tung

Yuan Ta Yu Miao Ching.] 
Book of the Great Mystery of Existence 

[Taoist anatomy and physiology; describes 
the shang tan thien, upper region of vital 
heat, in the brain]. 

Chin, +4th. 
Writer unknown. 
TT/129S. 
Cf. Maspero (7), p. 192. 

Tai 1 Phien ~~ •. 
On Replacing Doubts by Certainties. 
Ming, + 1621. 
Yang Thing-YUn .1514. 
Preface by Wang Ch&1g 3: It 

Taketori Monogatari ¥r lli "" m. 
The Tale of the Bamboo-Gatherer. 
Japan (Heian), c. +86S. Cannot be earlier 

than c. +810 or later than c. +9SS. 
Writer unknown. 
Cf. Matsubara Hisako (1,2). 

Tan Ching Shih Tu ft .• m 11. 
A Guide to the Reading of the Enchymoma 

Manuals. 
See Fu Chin-ChhUan (3). 

Tan Ching Yao Chiieh. 
See Thai-Chhing Tan Ching Yao Chiieh. 

Tan Fang Ao Lun ft li It •. 
Subtle Discourse on the (Alchemical) 

Elaboratory (of the Human Body, for 
making the Enchymoma). 

Sung, + 1020. 
Chht!ng Liao-I m T -. 
TT/913. and in TTCY (chung mao chi, 

S)· 
Tan Fang Chien Yuan :Pt 17 2' lliii. 

The Mirror of Alchemical Processes (and 
Reagents); a Source-book. 

Wu Tai (H/Shu), c. +938 to +96S. 
Tuku Thao m 111\ m. 
Descr. Ft!ng Chia-Lo & Collier (I). 
See Ho Ping-YU & Su Ying-Hui (1). 
TT/918. 

Tan Fang Ching Yuan :Pt litli1n.. 
The Mirror of the Alchemical Elaboratory; 

a Source-book. 
Early Thang, not later than + 800. 
Writer unknown. 

Survivea only incorporated in TT/9I2 and 
in CLPT. 

See Ho Ping-Yii & Su Ying-Hui (1). 
Tan Fang Bsii Chih ft 1i ~ ~. 

Indispensable Knowledge for the Chymical 
Elaboratory [with illustrations of apparatus]. 

Sung, +u63. 
WuWu ~~. 
TT/893. 

Tan Fang Pao Chien Chih Thu ft li. tI z JR. 
[- Tzu Yang Tan Fang Pao Chien Chih 

Thu.] 
Precious Mirror of the Elixir and Enchy

moma Laboratory; Tables and Pictures 
(to illustrate the Principles). 

Sung, c. + I07S. 
Chang Po-Tuan !If ~a tI (Tzu Yang Tzu = g =f or Tzu Yang Chen Jen). 
Incorporated later in Chin Tan Ta Yao Thu 

(q.v.) 
In Chin Tan Ta Yao (TTCY ed.), ch. 3, 

pp. 34a if. Also in Wu Chen Phien (in 
Bsiu Chen Shih Shu, TT/260, ch. 26, 
pp. sa if.). 

Cf. Ho Ping-Yil & Needham (2). 
Tan 1 San Chiian :Pt It :=@. 

See Pa Tzu-Yuan (1). 
Tan Lrm Chiieh Chih Bm. Ching ft .. ~ 'i1f Q 

ill (Chien or Chao .,11« occur as tabu 
forms in the titles of some versions.) 

Mental Mirror Reflecting the Essentials of 
Oral Instruction about the Discourses on 
the Elixir and the Enchymoma. 

Thang, probably + 9th. 
Chang Hsilsn-Tt! !If 3(" criticising the 

teachings of Ssuma Hsi-I iij.ll ~ W. 
TT/928. and in YCCC, ch. 66. pp. 1 a if. 
Tr. Sivin (S). 

Tan Thai Bnn Lu :Pt. fJf •• 
New Discourse on the Alchemical Laboratory. 
Early Sung or pre-Sung. 
Attrib. Chhing Hsia Tzu '!If B =f or 

Haia Yu-Chang )[:ff •. 
Extant only in quotations. 

Tan-YangChenJen YuLu ftlllUtA~ •. 
Precious Records of the Adept Tan-Yang. 
Sung, mid + 12th cent. 
Ma YU .liS. 
TT/I 044. 

Tan- Yang Shen Kuang Tshan ft ~ ptI ~ Ill. 
Tan Yang (Tzu's Book) on the Resplen-

dent Glow of the Numinous Light. 
Sung, mid + 12th cent. 
Ma Yil • iiIi . 
TT/I 136. 

Tan Yao Pi Chiieh :Pt. ~~. 
Confidential Oral Instructions on Elixirs 

and Drugs. 
Prob. Yuan or early Ming. 
Hu Yen ti/lrA. 
Now only extant as quotations in the pharm

aceutical natural histories. 
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Too Fo Hsin Chhuan ~ ~.() •• 
Transmission of (a Lifetime of) Thought on 

Taoist Techniques [physiological al
chemy with special reference to micro
cosm and macrocosm.; many poems and a 
long exposition). 

Yuan, +129+ 
Wang Wei-J .:F. ifi-. 
TT/I23s. and TTCY (hsia mao chi. 5). 

Too Fo Hul Yuan !I ~ .. :re. 
Liturgical and Apotropaic Encyclopaedia of 

Taoism. 
Thang and SUOS" 
Writers and compiler unknown. 
TT1120 3· 

Too Hai Chin Liong ~ •••. 
A Catena (of Words) to Bridge the Ocean 

of the Tao. 
See Fu Chin-ChhUan (4). 

Too Shu ut f'I. 
Axi81 Principles of the Tao [doctrinal 

trestise, mainly on the techniques of 
physiological alchemy]. 

Sung. early + 12th; finished by II4S. 
Ts!ng Tshao ·it •. 
TT/tooS· 

Too SuFu •••• 
Ode on a Girl of Matchless Beauty [Chao 

nu. probably Chao Fei-Yen]; or. Of 
What does Spotless Beauty Consist? 

C/Han. c. - 20. 

Pan chieh-y(l IllfllUf. 
In CSHK. Chhien Han Sect .• ch. XI, 

p. 70 if. 
Too TI Ching ~ 11 11. 

Canon of the Tao and its Virtue. 
Chou, before - 300. 
Attrib. Li Erh (Lao Tzu) i$Jf (~T). 
Tr. Waley (4); Chhu Ta-Kao (2); Lin Yu-

Thang (I); Wieger (7); Duyvendak (18): 
and very many others. 

Too Tsong ut •. 
The Taoist Patrology [contsining 1464 

Taoist works). 
All periods, but first collected in the Thang 

about +730, then again about +870 and 
definitively in + 1019. First printed in the 
Sung (+ 1I Il to + II 17). Also printed in 
J/Chin (+ u68 to + 1I91), Yuan (+12#), 
+ 1607). and Ming ( + 1#5. + 1598 and 

Writers numerous. 
Indexes by Wieger (6). on which see Pelliot's 

review (58); and Ong Tu-Chien (Yin-Te 
Index. no. 25). 

Too Tsang Chi Yoo ~iUI~. 
Essentials of the Taoist Patrology [con

taining 287 books, 173 works from the 
Taoist Patroiogy and 114 Taoist works 
from other sources]. 

All periods. pr. 1906 at Erh-hsien-ssu 
:: 114;;;'f:. Chh!ngtu. 

Writers numerous. 

Ed. Ho Lung-Hsiang ••• & Pheng 
Ran-Jan ~ .fA (Chhini)~ 

Too Tsong Hsa Phim C1ihu Cm ..... ,. •. 
First Series of a Supplement to the Taoist 

Patrology. 
Chbing, early 19th cent. 
Edited by Min J~ Te III - f,$. 

Too Yin Yong ShIng Cking .81,,$£11. 
[= Thai.Chhing Too Yin Yan{ $hbig Chlng.} 
Manual of Nourishing the Li!e-F:on:e (or. 

Attaining Longevity and Immortality) by 
Gymnastics. 

Late Thang, Wu Tai, or early Sung. 
Writer unknown. 
TT/Su. and in YCCC, ch. 34. 
Cf. Maspero (7), pp. 4IS if. 

Tine Chen Yin Chiieh ~ •• Ift. 
Confidential Instructions for the Ascent to 

Perfected (Immortslity). 
Chin and S/Chhi. Original material from 

the neighbourhood of + 3~S to + 366; 
commentary (the • C~tial Instruct
ions' of the title) by Thao Hung-Ching 
(+456 to + 536) written between +493 
and +498. 

Original writer unknown. 
Ed. Thao Hung-Ching PIi iII. •• 
TT/418. but conservationfragmentar¥. 
Cf. Maspero (7), pp. 192. 374. 

Thai-Chhing ChenJen To Ton :;t •• A;kn. 
[Alternative later name of Thai-Chhing 

Tan Cking Yoo Cliiieh.] 
The Great Elixirs of the Adepts; a Thai-

Chhing Scr.ipture. 
Thana. mid +7th (c. + 640). 
Prob. Sun Sau-Mo ~ ••. 
In YCCC, ch. 71. 
Tr. Sivin (1), pp. 145 if. 

Thai-Chhi"1l Chin I Shen Chhi Cking :t: ~ • 
~jf.lI. 

Manual of the Numinous. Chbi of Potsble 
Gold; a Thai-Chhing Scripture. 

Ch. 3 records visitations by the Lady Wei 
Hua-Tshun and !ler companion divinities 
mostly paralleling texts in the Chen Koo. 
They were taken down by HIIU Mi's ireat
grandson Rsa Jung-Ti (d. + 435), c. + 430. 
Chs I and 2 are Thang or Sung, befote 
+ I I SO. If pre-Thang, cannot be earlier 
than +6th. 

Writers mainly unknown. 
TT/87S· 

Thai-Chhing Chin I Shm Tan Ching :t: milt ~ 
j;Ip :fl"~. 

Manual of the Potsbl.e QQld (or Metslloua 
Fluid), and the Magical Elixir (or 
Enchymoma); a Thai-Chhing Scripture. 

Date unknown, but must be pre-Liang 
(Chhen Kuo-Fu (1), vol. Z, p. 419). Con
tains dates between + 320 and + :130, but 
most of the prose is more probably of the 
early + 5th century. 
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Thai-Chhing Chin I Shen Tan Ching (cont.) 

Preface and main texts of nei tan character, 
all the rest tvai tan, incldding laboratory 
instructions. 

Writer unknown; cha. variouslyattnbuted. 
The third chapter, devoted to descriptions 

of foreign countries which produced 
cinnabar and other chemical substances, 
may be of the second half of the + 7th 
century (see Maspero (I,,), pp. 95 if.). 
Most were based on Wan Chen's Nan 
Chou I Wu Chih ( + 3rd cent.), but not 
the one on the Roman Orient (Ta-Cbbin) 
translated by Maspero. Stein (5) has 
pointed out however that the term Fu
Lin for Byzantium occurs as early as 
+ 500 to + 520, so the third chapter may 
well be of the early +6th century. 

TT/873. 
Abridged in YCCC ch. 65, pp. I a if. 
Cf. Ho Ping-YU (10). 

Thai-Chhing Ching Thien-Shih Khou Chiieh 
:t:lIUI~fiIj Q~. 

Oral Instructions from the Heavenly Masters 
[Taoist Patriarchs] on the Thai-ebbing 
Scriptures. 

Date unknown, but must be after the mid 
+ 5th cent. and before Yuan. 

Writer unknown. 
TT/876. 

Thai-Chhing Chung Huang Chen Ching :t: TIt rJl .1IIt .. 
See Chung Huang Chen Ching. 

Thai-Chhing Shih Pi Chi ::t: TIt ;fi • m. 
The Records in the Rock Chamber (lit. 

Wall); a Thai-Cbbing Scripture. 
Liang, early +6th, but includes earlier work 

of Chin time as old as the late + 3rd, 
attributed to Su Yuan-Ming. 

Edited by Cbbu Tsa hsien-&ang • ~ 7t: §:. 
Original writer, Su Yuan-Ming • jfj WJ 

(Cbbing Hsia Tzu 'lit It =f). 
TT/87 ... 
Tr. Ho Ping-Yii (8). 
Cf. Lo-/ou Shan Chih, ch ... , p. I3a. 

Thai-Chhing Tan Ching Yao Chiieh :t: m n. 
~~. 

[= Thai-Chhing Chen Jen Ta Tan.] 
Essentials of the Elixir Manuals, for .Oral 

Transmission; a Thai-Cbbing Scripture. 
Thang, mid +7th (c. +6,.0). 
Prob. Sun Ssu-Mo _.1&. 
In YCCC, ch. 71. 
Tr. Sivin (I), pp. 1 .. 5 1f. 

Thai-Chhing Tao Yin Yang She", Ching :t: TIt 
~!JIJi§: •• 

See Tao Yin Yang She", Ching. 
Thai-Chhing Thiao Chhi Ching ::t: TIt ~ ••• 

Manual of the Harmonising of the Chhi; a 
Thai-Chbing Scripture [breathing exer
cises for longevity and immortality]. 

Thang or Sung, + 9th or + loth. 

Writer unknown. 
TT/8I3. 
Cf. Maspero (7), p. 202. 

Thai-Chhing (Wang Loo) (Fu Chhi) Khou Chikh 
(or Chhuan Fa) ::t: if .:E ~ IQ. Q ~ 
(.W. 

The Venerable Wang's Instructions for 
Absorbing the Chhi; a Thai-Cbbing 
Scripture [Taoist breathing exercises]. 

Thang or Wu Tai (the name of Wang added 
in the + nth). 

Writer unknown. 
Part due to a woman Taoist, Li I '" l« . 
TT/SIS, and in YCCC, ch. 62, pp. I a if. 

and ch. 59, pp. loa if. 
Cf. Maspero (7), p. 209. 

Thai-Chhing Yu Pei Tzu ::t: TIt .:E liIJ =f. 
The Jade Stele (Inscription); a Thai

Chhing Scripture [dialogues between 
Chang Yin and Ko Hung]. 

Date unknown, prob. late Sung or Yuan. 
Writer unknown. 
TT/920. 
Cf. Ta Tan Win Ta and Chin Mu Wan Ling 

Ltm, which incorporate parallel passages. 
Thai-Chi Chen-Jen Chiu Chuan Huan Tan 

Ching Yao Chiieh ::t: • lilt A -JL " ill n 
..~. 

Essential Teacbings of the Manual of the 
Supreme-Pole Adept on the Ninefold 
Cyclically Transformed Elixir. 

Date unknown, perhaps Sung on account 
of the pseudonym, but the Manual 
(Ching) itself may be pre-Sui because its 
title is in the Sui Shu bibliography. Mao 
Shan influence is revealed by an account 
of five kinds of magic plants or mush
rooms that grow on Mt Mao, and in
structions of Lord Mao for ingesting 
them. 

Writer unknown. 
TT/882. 
Partial tr. Ho Ping-Yii (9). 

Thai-Chi Chen-Jen Tsa Tan Yao Fang :t: 11& iAl 
A_n_n. 

Tractate of the Supreme-Pole Adept on 
Miscellaneous Elixir Recipes [with illus
trations of alchemical apparatus]. 

Date unknown, but probably Sung on 
account of the philosophical significance 
of the pseudonym. 

Writer unknown. 
TT/939. 

Thai-Chi Ko Hsien-Ong Chuan :t: •• fJlJ ~ f.\J. 
Biography of the Supreme-Pole Elder-

Immortal Ko (Hsiian). 
Prob. Ming. 
Than Ssu-Hsien ill ~?t;. 
TT/¥r7. 

Thai Hsi Ching Iff;.m. 11. 
Manual of Embryonic Respiration. 
Thang, +8th, c. +755. 
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Thai Hti Ching (cont.) 
Huan Chen hsien-sang iJ III ;;t; !:E 

(Mr Truth-and-Illusion). 
TT/127, and YCCC, ch. 60, pp. 22b fr. 
Tr. Balfour (x). 
Cf. Maspero (7), p. 211. 

Thai Hti Ching Wei Lw Dha. M (ftlll. 
Discourse on Embryonic Respiration and 

the Subtlety of the Seminal Essence. 
Thang or Sung. 
Writer unknown. 
In YCCC, ch. 58. pp. 1 a fr. 
Cf. Maspero (7). p. :uo. 

Thai Hti Kin Chih Yao ChfJeh Dh a. 'if ~~. 
Instruction on the Essentials of (Under

standing) Embryonic Respiration (Taoist 
respiratory and sexual techniques], 

Thang or Sung. 
Writer unknown. 
In YCCC, ch. 58, pp. 4b fr. 
Cf. Maspero (7), p. 380. 

Thai Hti Khou Chiieh Dh a. j:J~. 
Oral Explanation of Embryonic Respiration. 
Thang or Sung. 
Writer unknown. 
In YCCC. ch. 58, pp. 12a fr. 
Cf Maspero (7), p. 198. 

TluJi Hti Shui Fa • E§ ~ f1i. 
Hydraulic Machinery of the West. 
Ming, +1612. 
Hsiung San-Pa (Sabatino de Ursis) tm:= it 

& Hsil Kuang-Chhi :fat ~ •• 
Thai Hsiian Pao Tien :t: ~. A. 

Precious Recorda of the Great Mystery [of 
attaining longevity and immortality by 
physiological alchemy, nei tan]. 

Sung or Yuan, + 13th or + 14th. 
Writer unknown. 
TT/I022, and in TTCY (sJumg moo chi,S). 

Thai-I Chin Hua Tsung Chih :;t ...... (or Z) Sik. 
~'if. 

Principles of the (Inner) Radiance of the 
Metallous (Enchymoma), (explained in 
terms of the) Undifferentiated Universe. 

See Chin Hua Tnmg Chih. 
Thai-Ku Chi :;t is' •• 

Collected Works of (Ho) Thai-Ku (Ho Ta-
Thung). 

Sung, c. + 1200. 

Ho Ta-Thung ii:Il :;le mi. 
TT/IX47. 

TluJi Ku Thu Tu; Ching :;t is' ±:i: fm. 
Most Ancient Canon of the Joy of the Earth; 

or, of the Element Earth and the Kua 
Tui [mainly on the alchemical sub-
duing of metals and minerals). 

Date unknown, perhaps Thang or slightly 
earlier. 

Attrib. Chang hsien-s!ng 5Jl;;t;!:E. 
TT/942 • 

Thai Pa; Ching :;t Eli. 
The Venus Canon. 

Thang, c. + 800. 

Shih Chien-Wu •• 'It. 
TT/927· 

Thai Phing Cking :;t .2F li. 
[= Thai Phing Chlfing Ling S~.] 
Canon of the Great Peace (and Equality). 
Ascr. HJHan, c. + Iso (first mentioned 

+ 166) but with later additions and inter
polations. 

Part attrib. YU Chi =f W. 
Perhaps b!lSed on the Thitm Kuan Li Pq:o 

Yuan Thai Phifr, Cking (c. - 35) of Kan 
Chung-Kho tt.\l1. iIJ. 

TT/lo87. Reconstructed text, ed. Wang 
Ming (z). 

Cf. YU Ying~Shih (~), p. 8 ... 
According to Hsiung To!-Chi (l) the parts 

which consist of dialogue between a 
Heavenly Teacher and a disciple cort'e
spond with what the Pao Phu Ta 
bibliography lista as Thq:i Pking Ching 
and were compoaed by Hsiang Khai 
Jlf4j. 

The other parts wOlJld be for the most part 
fragments of the Cilia I Ching ijI z. •. 
also mentioned in Pao Phu TAIU, and due 
to Yil Chi and his disciple Kung Chhung 
g ~ between + l2> and·+ 145. 

TluJi Phing Chhing LingShu :;t:2fmlll •• 
Received Book of the Great Peace and 

Purity. 
See Thai Phing Ching. 

Thai-Phing Huan Yii. Chi :;t 2ft •• !e. 
Thai-Phing reign-period G.neral Descrip

tion of the World (geographical record]. 
Sung, +976 to +983. 
YUeh Shih • ~. 

TluJi-Phing Hui Min Ho Chi Chit Fang :;t;!f 11 
~ fII ~ Jej n. 

Standard FotmulllJies of the (Government) 
Great Peace People's WeliarePharmacies 
[based on the Ho Chi Chit Fang, etc.]. 

Sung, +nSI. 
Ed. Cbben Shih-WeD Ft~jC. Phei 

Tsung-Yuan .~;t, and CbbeD 
Cbbeng m:f(. 

Cf. Li Thao (1,6); SIC, p. 973. 
TIuJi.Phing Kuang Chi :::t\: :If. le. 

Copious Records cqLlec1;ed in the Thai
Phing reign-period [anecdotes, stories, 
mirabilia and memorabilia). 

Sung, +978. 
Ed. Li Fang '* IJ. 

Thai-Phing ShIng Hui F4ng :;t .... n. 
Prescriptions CoI1~d by Imperial 

Benevolence during the Tbai..phing 
reign-period. 

Sung, commissioned + 982; completed 
+99", 

Ed. Wang Huai-Yin .:E ••• Ch~ Yen Ill. et al. 
SIC, p. 921; Yu Hai, ch. 63. 
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Thai-Phing Ya Lan ::t: 2F • 'if. 

Thai-Phing reign-period Imperial Encyclo-
paedia (lit. the Emperor's Daily Readings). 

Sung, +983. 
Ed. Li Fang ~ 111. 
Some cha. tr. Pfizmaier (84-106). 
Yin-Ta Index, no. 23. 

Thai-S1umg CIm Kuo Chiu Min Tnmg Chm Pi 
Yao ::t: J: Bh Iil :It ~ a _ 8S ~. 

Arcane Essentials of the Mainstream of 
Taoism, for the Help of the Nation and 
the Saving of the People; a Thai-Shang 
Scripture [apotropaica and liturgy]. 

Sung +III6. 
Yuan Miao-Tsung ;e tJI~. 
TT/1210. 

Tlrai-S1umg Chuan HIi Wang Mu Wo Ku Fa 
::t: J: • i! .r. 'Efl. !iI ~. 

See Chuan HIi Wang Mu Wo Ku Fa. 
Thai-Shang Huang Thing Nti (or Wai or Chung) 

Ching (Ya) Ching ::t: J: •• pg (If., 1fI) 
:I: (.:E) 1(. 

See Huang Thing, etc. 
Thai-S1umg Lao ChUn Yani Sizing Chiieh ::t: J: 

~~.!E~. 
Oral Instructions of Lao Tzu on Nourishing 

the Life-Force; a Thai-Shang Scripture 
[Taoist respiratory and gymnastic exer
cises]. 

Thang. 
Attrib. Hua Tho • IS and Wu Phu 

JHt. 
Actual writer unknown. 
TT/814. 

Thai-S1umg Ling-Pao Chih Tshao Thu ::t: 1:. • 
w;£ lot Ill. 

illustrations of the Numinous Mushrooms; 
a Thai-Shang Ling-Pao Scripture. 

Sui or pre-Sui. 
Writer unknown. 
TT/1387· 

Thai-S1umg Ling-Pao Wu Fu (Ching) ::t: J:. 
W:li~ (i(). 

. (Manual of) the Five Categories of For
mulae (for achieving Material and 
Celestial Immortality); a Thai-Shang 
Ling-Pao Scripture [liturgical]. 

San Kuo, mid + 3rd. 
Writers unknown. 
TT/38S· 
On the term Ling-Pao see Kaltenmark (4). 

Thai-S1umg Pa-Ching Sm-Jui T:m-Chiang (Wu
CIm) Chiang-ShIng Shm Tan Fang ::t:J: 
1\ it 1!9 11 fC • (:li 1*) • !E " :Pt Ji. 

Method for making the Eight-Radiances 
Four-Stamens Purple-Fluid (Five-Pearl) 
Incarnate Numinous Elixir; a Thai
Shang Scripture. 

Chin, probably late + 4th. 
Putatively dictated to Yang Hsi • ". 
In YCCC, ch. 68; another version in 

TT/13S7. 

Thai-Shang Pa Ti Yuan (Hsiitm) PUn Ching 
::t: J: 1\ W¥ ;e (3t) If •. 

See Tung-Shm Pa Ti Yuan (Hsiitm) PUn -
Ching. 

Thai S1umg-San-shih-liu pu Tsun Ching ::t: J: 
:=-1" 7:;'$#1(. 

The Venerable Scripture in 36 Sections. 
TT/8. 
See S1umg Chhing Ching. 

Thai-S1umg Tung Fang Nti Ching CIm ::t: J: lPiJ 
Jii} fA1 I( !E. 

Esoteric Manual of the Innermost Chamber, 
a Thai-Shang Scripture; with Commen
tary. 

Aaa. - 1St cent. 
Attrib. Chou Chi-Thung • ~ ji. 
TT/130. 

Thai-S1umg Tung-Hsiitm Ling-Pao Mieh Tu (or 
San Yuan) Wu Lim Sizing Shih Miao 
Ching ::t: J: iJill ~ •• ~ lJ£ (or:=;e) 
:li.!EFtJI •. 

Marvellous Manual of the Resurrection (or 
Preservation) of the Body, giving Salvation 
from Dispersal, by means of (the Three 
Primary Vitalities and) the Five Trans
mutations; a Ling-Pao Thai-Shang Tung
HsUan Scripture. 

Date uncertain. 
Writer unknown. 
TT/366. 

TIwi-S1umg Tung-Hsiitm Ling-Pao Shou Tu I 
::t: J: lPiJ 3t • If at lJ£ •• 

Formulae for the Reception of Salvation; a 
Thai-Shang Tung-HsUan Ling-Pao 
Scripture [liturgical]. 

L/Sung, c. +4So. 
Lu Hsiu-Ching •• I¥I. 
TT/S24-

Thai-Shang Wei Ling Shm Hua Chiu Chuan 
Tan Sha Fa ::t: J: •• " {I:. ;r. et:Pt iI' 
li. 

Methods of the Guardian of the Mysteries 
for the Marvellous Thaumaturgical 
Transmutation of Ninefold Cyclically 
Transformed Cinnabar; a Thai-Shang 
Scripture. 

Sung, if not earlier. 
Writer unknown. 
TT/88S. 
Tr. Spooner & Wang (I); Sivin (3). 

Thai-Shang Yang ShIng Thai HIi Chhi Ching 
::t:J:. !EJff3 a ••. 

See Yang Shlng Thai HIi CMi Ching. 
Thai Tsang LUfI Jff3 11 Ill. 

Discourse on the Foetallsation of the 
Viscera (the Restoration of the Embry
onic Condition of Youth and Health). 

Alternative tide of Chung Huang Chm 
Ching (q.v.). 

Thai-Wei Ling SIm Tzu-WIn Lang-Kan Hua 
Tan Shm Chm Shong Chin, ::t: 11 •• 
fC;C~~.:Ptjlfl.1:..· 
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Thai-Wei Ling Bhu T.zu-Win Lang-Kan Hua 
Tan Shon Chm SIv.mt Ching (cont.) 

Divinely Written Exalted Spiritual Realisa
tion Manual in Purple Script on the 
Lang-I{an (Gem) Radiant Elixir; a Thai
Wei Scripture. 

Chin, late + 4th century, possibly altered 
later. 

Dictated to Yang Hsi ••. 
TT/2SZ. 

Thai-Wu hsien-seng Fu CMi Fa :t: re;t:££ m 
.fR. 

See Sung Shan Thai- Wu hsien-seng Chhi 
Ching. 

Than hsien-sing Shui Yun Chi 111 ;t:!E :* ••. 
Mr Than's Records of Life among the 

Mountain Clouds and Waterfalls. 
Sung, mid + 12th cent. 
Than Chhu-Tuan 111 III ~. 
TT/U46. 

Thong Hui Yao 11 'tI ~. 
History of the Administrative Statutes of 

the Thang Dynasty. 
Sung, +961. 
Wang Phu 3:: ~. 
Cf. des Rotours (z), p. 92. 

Thong Liu Tien ,. '" A. 
Institutes of the Thang Dynasty (lit. 

Administrative Regulations of the Six 
Ministries of the Thang). 

Thang, +738 or +739. 
Ed. Li Lin-Fu '" # 1i . 
Cf. des Rotours (2), p. 99. 

Thang Pin Tshoo ,. '* •. , 
Pharmacopoeia of the Thang Dynasty. 
= Hsin Hsiu Pen Tshao, (q.v.). 

Thong Yu Lin .0#. 
Miscellanea of the Thang Dynasty. 
Sung, collected c. + II07. 
Wang Tang 3: •. 
Cf. des Rotours (2), p. 109. 

Thao Chen Jen Nei Tan Fu j!IiiJ ill A pg :I't lilt. 
See Nei Tan Fu. 

Thi Kho Ko tltUlI;:. 
Song of the Bodily Husk (and the Deliver-

ance from its Ageing). 
Wu Tai or Sung, in any case before + 1040 
Yen Lo Tzu (ps.) .JI.:f. 
In Hsiu Chen Shih Shu (TT/260), ch. 18. 

Thiao Chhi Ching rm .fm. 
See Thai-Chhing Thiao Chhi Ching. 

Thieh Wei Shan Tshung Thon .lI'HIHIU~. 
Collected Conversations at Iron-Fence 

Mountain. 
Sung, c. +tIIS. 
Tshai Thao ifIi •. 

Thien-Hsia Chun Kuo Li Ping Shu ~ r m III 
fIJ~ •. 

Merits and Drawbacks of all the Countries 
in the World [geography]. 

Chhing, + 1662. 
Ku Yen-Wu .~Jif,;. 

Thien Hsien CkIng Li Tu 'Fa Tien Ch;"" ~ till 
IEiI.Wi ••. 

The Right Pattern of the Celestial· Im
mortals; Thoughts on Reading the 
Consecration of the Law. 

See Fu Chin-Chhuan (:.I). 
Thien Hsien Chih Lun Chhang ShIng Tu Sh/.h 

Nei Lien Chin Tan (ChiifhHsin) Fa ~ 
fib \G(.:J!!£: lit it Pi •• :PT (I!; Q) .. ~. 

(Confidential) Methods for Processing the 
MetaUous EnCYhmoma; a Plain'Dis
course on Longevity and Immortality 
(according to the Principles of the). 
Celestial Immortals for the Salvation of 
the World. 

Alternative title for Nei Chin Tan (q.v.). 
Thien Kung Khai Wu ~:r: A 1&. 

The Exploitation of the Works of Nature. 
Ming, +1637· 
Sung Ying.J:ising * 111 a. 
Tr. Sun Jen I-Tu &; Sun Hsneh-Chuaa (1). 

Thien-thai Shaft Fang Wa; Chill. ~ am 11 * 
.~. 

Supplementary Historical Topography of 
Thien-thai Shan. 

Ming. 
Chhuan-Tang (monk) if; •. 

Thien Ti Yin-Yang Ta Lo Fu ~MIl.l!tm*. 
I!J\!. 

Poetical Essay on the Supreme Joy. 
Thang, c. + 800. 
Pai Hsing-Cbien a ti ti. 

Thien Yuan Ju Yao Cking ~;e A 111.' 
Mirror of the All-Penetrating Medicine 

(the Enchymoma; restoring the Endow
ment) of the Primary Vitalities. 

Wu Tai, + 9<40. 
Tshui Hsi-Fan -li1fr ft. 
In Hsiu Ghen Shih Shu (TT#,60), ch. :u, 

pp. 6b to 9b; a prose text without com
mentary, not the same as the Ju Yao 
Ghing (q.v.) and ending with a diagram 
absent from the latter. 

Cf. van Gulik (jI), pp. 224 fT. 
Tho Yo T.zu \lni.:f. 

Book of the BelIows-and-Tuyere Master 
[physiological alchemy in mutaclonist 
tennsJ. 

Sung or Yuan. 
Writer unknown. 
TT/u74, and TTCY (hsi" 1fIiJO chi, 5). 

ThC1U Huang T30 Lu tit ;ore 11 •. 
Mi$Cellaneous Jottings far from Home. 
Thang, c. +835. 
Fang Chhien-Li 1!i '7-1I. 

Thu Cking (Pen Tikao) • lit ('* _). 
Illustrated Treatise (ofPharma(:eQtical 

Natural History). See Pen TlhalJ 17tu 
Cking. 

The term Thu Ghi1tll applied originally to 
one of the two illustrated. pal't$ (the other 
being a Yoo Thu) of the Hm. HsiuPIn 
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Thu Ching (Pin TSMO) (cont.) 

Tshtzo of +659 (q.v.); cf. Hm. Thong 
Shu, ch. 59, p. 21 a or TSCCIW, p. 273. 
By the middle of the + I Ith century these 
had become lost, so Su Sung's Pin TSMO 
TIm Ching wu prepared as a replace
ment. The name Thu Ching Pin TSMO 
was often afterwards applied to Su Sung's 
work, but (according to the evidence of 
the Sung Shill bibliographies, SSIW, 
pp. 179, 529) wrongly. 

Thu Ching Chi-Chu Y m I Pin TSMO I/IlI mr_ 
lJ: ffi 1JIl '* •. 

Illustrations and Collected Commentaries 
for the Dilations upon PMT71fIJCeuUcal 
Natural History. 

TT/761 (Ong index, no. 767). 
See also Thu Ching Y m I Pin TSMO. 
The Tao Tsang contains two separately 

catalogued books, but the TIm Ching Chi
CIm Y m I Pin TSMO is in fact the intro
ductory 5 chapters, and the Thu Ching 
Y m I Pin Tshtzo the remaining .f.Z chap
ters of a single work. 

Thu Ching Y m I Pin TSMO Ill. flj • '* 1j\:. 
illustrations (and Commentary) for the 

Dilations upon Pharmaceutical Natural 
History. (An abridged conflation of the 
Chlng-Ho ••• ChJng Lei ••• Pin TSMO with 
the Pin TSMO Ym I.) 

Sung, c. + 1223. 
Thang Shen-Wei lffllll, Khou Tsung

Shih ~ ~ JI@, ed. Hsil Hung ff~. 
TT/76x (Ong index, no. 768). 
See also Thu Ching Chi-ehu Y m I Pin 

TSMO. 
Cf. Chang Tsan-Chhen (lI); Lung Po

Chien (1), nos. 38, 39. 
Thu Hsiu Chen Clmn Tsao-Hua Chill Nan ± ~ 

iJt ~it{t.mm. 
Guide to the Creation, by the Earth's 

Mansions Immortal. 
See Tsao-Hua Chill Non. 

TIm Hsiu Pin TSMO ± ~ '* 1j\:. 
The Earth's Mansions Pharmacopoeia. 
See Tsao-Hua Chill Non. 

Thung Hsi1Im Pi Shu ~ 31: ~ •• 
The Secret Art of Penetrating the Mystery 

[alchemy]. 
Thang, soon after + 864. 
Shen Chih-Yen It ~ if. 
TT1935. 

Thung Su Pim ~ 1tt itliI. 
Thesaurus of Popular Terms, Ideas and 

Customs. 
Cbbing, + 1751. 
Tse Hao Slit. 

Tlmng Ya ~ ill!!. 
Helps to the Understanding of the Literary 

Expositor [general encyclopaedia with 
much of scientific and technological 
interest]. 
36 

Ming and Cbbing, finished + 1636, pr. 
+1666. 

Fang I-Chih n 1;1. •• 
Tlmng Yu ChiUh ~ III~. 

Lectures on the Understanding of the 
Obscurity (of Nature) [alchemy, proto
chemical and physiological1. 

Not earlier than Thang. 
Writer unknown. 
TT1906. 
Cf. Chhen Kuo-Fu (1), vol. 2, p. 390. 

Tim Hai Yu HIng Chill iIlt • lit •. 1$. 
A Guide to the Region of the Kunming 

Lake (Yunnan). 
Cbbing, c. + 1770, pr. + 1799. 
Than Tshui tI~. 

TienShu A •. 
Book of Arts. 
L/Sung. 
Wang Chien-Phing .3:Jl2ft. 

Ting Chhi Ko W B 1(. 
Song (or, Mnemonic Rhymes) on the 

(Alchemical) Reaction-Vessel. 
Han, if indeed originally, as it is now, a 

chapter of the Chou I Tshtzn Thung Chhi 
(q.v.). 

It has sometimes circulated separately. 
In Chou I Tshan Thung Chhi Fin Chtzng 

Chu Chieh, ch. 33 (ch. 3, pp. 7a ff.). 
Cf. Chau I TSMn Thung Chhi Ting Chhi 

Ko Ming Ching Thu (TT/994). 
Ton Isha G. t'JI. 

Medical Excerpts Urgendy Copied. 
Japan, + 1304. 
Kajiwara Shozen t.i IJ 1!: £:. 

Tongfli Pogam JI{ •••• 
See Tung I Pao Chien. 

Tau hsien-slng Hsiu Chen Chill Nan .:$t; !E • 
.mm· 

See Hsi Yo Tau hsien-slng Hsiu Chen Chill 
Non. 

Tsao Hua Chhien Chhui it {t.. M. 
The Hammer and Tongs of Creation (i.e. 

Nature). 
Ming, c. + 1430. 
Chu Chhilan * fI. 
(Ning Hsien Wang. It z, prince of the 

Ming.) 
Tsao-Hua Chill Nan it {t.m m. 

[== Thu Hsi" Pin Tshtzo.] 
Guide to the Creation (i.e. Nature). 
Thang, Sung or possibly Ming. A date 

about + 1040 may be the best guess, as 
there are similarities with the Wai Ton 
Pin Tshao (q.v.). 

Thu Hsiu Chen Chiln ± ~ iIt ~ (the 
Earth's Mansions Immortal). 

Preserved only in quotation, as in PT KM. 
Tse Ko Lu Jig 5l •. 

Methods of Victory. 
Title, in certain editions, of the Huo Kung 

Chieh Yao (q.v.). 
N.C 
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Tshtg Kumw Chill Nang Pu it,. V.~. 
Additions to the Enlarged Bag of Wisdom 

Supplemented. 
Ming, c. + 1620. 
Fang Mang.Lung .". .. 

Ts/wi Chen Chi Yao • It 11" 
Important (Information on the) Means (by 

which one can) Attain (the Regeneration 
of the) Primary (Vitalities) [physiological 
alchemy, poems and commentary). 

Part of San-FIng Tan ChiUlh (q.v.). 
Tshan Thung Chhi "!If •. 

The Kinship of the Three; or, The Accor
dance (of the Book of Changes) with the 
Phenomena of Composite Things 
[alchemy]. 

H/Ran, + 142. 
Wei Po-Yang IllfIHI. 

Tshan Thung Chhi. 
See also tides under Chou I Tshan Thung 

Chhi. 
Tshan 1'hung Chhi ChQng Chil "!If •• -ffi 

The Kinship of the Three (arranged in) 
Chapters and Sections. 

Cbbing, + 1717. 
Bd. Li Kuang-Ti '" * ;&. 

Tshan Thung Chhi K.hao I • !If •• ,.. 
[ = Chou I Tsb 1'hung Chhi Chu.) 
A Study of the Kinship of the Three. 
Sung, +II97. 
Chu Hsi ~HI( (originally using ptl';udonym 

Tsou Hsin • i/i'). 
TT/992. 

Tshan Thung Chhi Shan Yu .!If •••. 
Explanation of the Obscurities in the Kin-

ship of the Three. 
Chhing, + 1669. pref. + 1729. pr. + 1735. 
Ed and comm. Chu Yuan-Yii :* 5fi '\If. 
TTCY. 

Tshan Thung Chhi Wu Bsiang Lei Pi Yao .. (l!U 
.:U:fRlt •• · 

Arcane Essentials of the Similarities and 
Categories of the Five (Substances) in the 
Kinship of the Three (sulphur, realgar, 
orpiment, mercury and lead). 

Liu Chhao, possibly Thang; prob. between 
+ 3rd and +7th cents., must be before 
the beginning of the + 9th cent., though 
ascr. +:znd. 

Writer unknown (attrjb. Wej Po-Yang). 
Comm. by Lu Thien-Chi .~ .. wr. 

Sung, + UIl to +IXI7, probably + lXI4. 
TT/8f)8. 
Tr. Ho Ping-Yil &; Needham (2.). 

Tshaa Mu Tzu.. * T. 
The Book of the Fading-like-Grass Master. 
Ming, + 1378. 
Yeh Tzu-Chhi • T =$f. 

TsM Fu Yuan Kuei :lit JFf ;e •. 
Collection of Material on the Lives of 

Emperors and Ministers, (lit. (Lessons of) 
the Archives. (the True) Scapulimancy); 

[a governmental ethical and political 
encyclopaedia.] 

Sung, commiaioced + lOOS. pr. + 10X 3. 
Ed. Wang Chhin· Jo ::E ill !if &; Yang I • •• Cf. des Rot9utll (a). P.91. 

Tskui Bm PhUn •••• 
Book of the Emel8ld Heaven. 
Sung. c. + ,200. 
Chhen Nan ••. 
TT/I 076. 

Tshui Krmg Ju YQO CIJing Chu (or Ho) CIMk 
• ~A ••• (iiI') •• 

SeeJu Yoo Chmg8Ji.d Thim YuanJu Yoo 
Cking. 

Tshun Chen Buan Chung Thu ~ •• * ... 
IllusttatiOrts of the True If<>l:tn (of :the Body) 

and of the (Tracts of) CirCulation (of the 
Chhi). 

Sung, + 11 1"3. 
Yang Chieh ait-. 
Now part;iany prellerved only in the Ton

lsho and the Man-An(HS (q.v.). Some ef 
the drawings are m Cbu Hung's Nei 
Wai Erh Cking Thu, also,in Bua rho 
Nei ChaD TIm and Kuang Wei Ta Fa 
(q.v.). 

Tshun Fu Chai Win Chi 1t ••. ;C •• 
Literary Collection of the l?l:eservation-and

Return Studio. 
Yuan, +1349. 
Chu Te-Jun :t:.iPII. 

Tso Chuan ;&:._ 
Master Tso chhiu's Traditipn(or ~qe

ment) of the ·Cbhtm .C1thiu (Spring and 
Aut_ Annals), [dealing with the ptlriod 
-722 to -453J. 

Late Chou, compiled frornancient wri~ 
and oral ttaditicms of se\1etal,States ~ 
tween -430 and -250, but with addi
tions and changes by Confucian Scholars 
of the Chhin arid Han. e$peciaJlr Liu 
Hain. Greatest of the three ~
taries on the· CIihun ChhiU, the others 
being the ~ C~and the 
Kuliang Chuan, but unli4ethem.. prpb
ably originally itself an independent book 
of history. 

Attrib. Tsochbiu Ming ~ iJ !Ill_ 
See Karlgren (8:); Maspero(I); Chhi Sau

Ho (1); Wu Khang (1); Wu Sbili
Chhang (I); VaB. der Loon (I). Eberbard. 
MUner &; Hense1i~ (1). 

Tr. Couvreur (x); Leue (xx); Pfizmaier 
(1-12). 

Index by Fraser &; Lockhart (1). 
T,o Wang Lun m. ~ •. 

Diacourse on (Taoist) Meditation. 
Thang, c. +715. 
Ssuma CIlb!ng-Ch4n 'i!i'J. ~ Ill. 
TT! I 024. and in TTC Y (sIumg mao chi, 

5)· 
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Tsui Shang I CMhrg Hui Ming Ching it J:. -
~Inllfir~. 

Exalted Single-Vehicle Manual of the 
Sagacious (Lengthening of the) Life
Span. 

See Hui Ming Ching. 
Tsun ShIng Pa Chien ill §: 1\. •. 

Eight Disquisitions on Putting Oneself in 
Accord with the Life-Force [a collection 
of works]. 

Ming, +1591. 
Kao Lien iIi I( . 
For the separate parta see: 

I. Chhing Hsiu Miao Lun Chien (chs. 1,2). 
2. Ssu Shih Thiao She Chien (chs. 3-6). 
3. Chhi Chil An Lo Chien (chs. 7, 8). 
4. Yen Nien Chhio Ping Chien (chs. 9, 

10). 
5. Yin Chuan Fu Shih Chien (chs. 11-13). 
6. Yen Hsien CMing Shang Chien 

(chs. 14, IS). 
7. Ling Pi Tan Yao Chien (chs. 16-18). 
8. Lu Wai Hsia Chil Chien (ch. 19). 

TsureZUTegusa :fIl:! ~ •• 
Gleanings of Leisure Moments [miscel

lanea, with much on Confucianism, 
Buddhism and Taoist philosophy1. 

Japan, c. + 1330. 
Kenko hosbi .1:f l:1il tiIi (Yoshida no 

Kaneyosbi 'i!i EEl !KI: 1:f). 
Cf. Anon. (103), pp. 197 fI. 

Tu Hsing T$a Chih DU l!I!I: ... 5. 
Miscellaneous Records of the Lone 

Watcher. 
Sung, + 1176. 
Tseng Min-Hsing 'It it 1'1. 

Tu 1 Chih DU,K .5. 
Things Uniquely Strange. 
Thang. 
Li Jung ~ ~ (or }C). 

Tu Jen Ching ll: A ~. 
See Ling-Pao Wu Liang Tu Jen Shang Phin 

Miao Ching. 
Tu Shih Fang Yil Chi Yao BU! 11 "Ui! ~. 

Essentials of Historical Geography. 
Chbing, first pr. + 1667. greatly enlarged 

before the author's death in + 1692, and 
pr. c. + 1799. 

Ku Tsu-YU 11( II.~. 
Tung-Chen Ling Shu T:m-Win Long-Kan Hun 

Tan Shang Ching 7fi'l ilt 11 • = ;t ;eil ;f 
• :ff J:. ill: . 

Divinely Written Exalted Manual in Purple 
Script on the Lang-Kan (Gem) Radiant 
Elixir; a Tung-Chen Scripture. 

Alternative name of Thai- Wei Ling Shu 
Tzu-Win Lang.Kan Hun Tan Shen 
Chen Shang Ching (q.v.). 

Tung-Chen Thai-Shang Su-Ling Tung- Yuan Ta 
Yu Miao Ching l/iil iJIt::t: 1: * Sl/iil7t *
;(!J~ •• 

See Ta Yu Miao Ching. 

Tung-Chen Thai-Wei Ling Shu Tzu-Win Shang 
Ching iIiiJ ut ::t: ~ 11 if ~ ;t J:. •. 

Divinely Written Exalted Canon in Purple 
Script; a Tung-Chen Thai-Wei Script-
ure. 

See Thai- Wei Ling Shu T:m- Win Lang
Kan Hun Tan Shen Chen Shang Ching, 
which it formerly contained. 

Tung Hsien Pi Lu Jrl ff • ft. 
Jottings from the Eastern Side-Hall. 
Sung, end + 11th. 
Wei Thai I!I~. 

Tung-Hsilan Chin Yil Chi l/iil3r: ~.:E m. 
Collections of Gold and Jade; a Tung-

HsUan Scripture. 
Sung, mid + 12th cent. 
Ma YU .ma. 
TT/ I13s. 

Tung-Hsilan Ling-Pao Chen Ling Wei Yeh Thu 
III 3r: IUI~ iIt • & • 1lIIJ· 

Charts of the Ranks, Positions and Attri
butes of the Perfected (Immortals); a 
Tung-HsUan Ling-Pao Scripture. 

Ascr. Liang, early +6th. 
Attrib. Thao Hung-Ching ,.. iJ.L. t. 
TT/I 64. 

Tung Hsilan T:m m 3r: =r. 
Book of the Mystery-Penetrating Master. 
Pre-Thang, perhaps + 5th century. 
Writer unknown. 
In Slmang Mei Ching An Tshung Shu. 
Tr van GuIik (3). 

Tung 1 Pao Chien ••••. 
Precious Mirror of Eastern Medicine 

[system of medicine]. 
Kor~, commissioned in + 1596, presented 

+ 1610, printed + 1613. 
H() Chun ff ~. 

Tung-Pho Shih Chi Chu • tft ~ ~ it. 
[= Mei-CMi Shih Chu.] 
Collected Commentaries on the Poems of 

(Su) Tung-Pho. 
Sung, c. + 1140. 
Wang Shih-Ph@ng 3:-r]Jij (i.e. Wang 

Mei-Chhi 3: m ~). 
Tung Shen Ching l/iil jj1fI W. 

See Tung Shen Pa Ti Miao Ching Ching 
and Tunl( Shen Pa Ti Yuon Pien Ching. 

Tung Shen Pa Ti Miao Ching Ching m jIfI J\. m 
tJ>mw· 

Mysterious Canon of Revelation of the 
Eight (Celestial) Emperors; a Tung
Shen Scripture. 

Date uncertain, perhaps Thang but more 
probably earlier. 

Writer unknown. 
TT/63S· 

Tung Shen Pa Ti Yuan (Hsilan) Pien Ching 
mJII J\ift'i7t(j(}!I!m. 

Manual of the Mysterious Transformations 
of the Eight (Celestial) Emperors; a 
Tung-Shen Scripture [nomenclature of 
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Tung Shen Pa Ti Yuan (HsiUzn) Pien Cking 
(cont.) 
spiritual beings, invocations, exorcisms, 
techniques of rapport]. 

Date uncertain, perhaps Thang but more 
probably earlier. 

Writer unknown. 
TT/u 87. 

Tzu Chin Kuang Yao Ta Hsien Hsiu Chen Yen I 
~ gz 1'C .. *- iJII{15 rat fJI: •• 

See Hsiu Chen Yen 1. 
Tzu-Jan Chi la f& •. 

Collected (Poems) on the Spontaneity of 
Nature. 

Sung, mid + 12th cent. 
Ma YU ~fi!i. 
TT/1I30 • 

Tzu- Yang ChenJen Nei Chuan = 11.1 iIIt A ~.
Biography of the Adept of the Purple Yang. 
H/Han, San Kuo or Chin, before + 399. 
Writer unknown. 
This Tzu-Yang Chen Jea was Chou I-Shan 

.IJ • ~ (not to be confused with Chang 
Po-Tuan). 

Cf. Maspero (7), p. 201; (13), pp. 78. 103. 
TTIJoo. 

Tzu- Yang Chen Jen Wu Chen Phien =11.1 III A 
flf •• -

See Wu Chen Phien. 
Tzu Yang Tan Fang Pao Chien Chih Thu = 11.1 

ftliW.zllll. 
See Tan Fang Pao Chien Chih Thu. 

Wai Chin Tan M-gzft. 
Disclosures (of the Nature of) the Metanous 

Enchymoma [a collection of some thirty 
tractates on nei tan physiological alchemy, 
ranging in date from Sung to Chhing and 
of varying authenticity]. 

Sung to Chhing. 
Ed. Fu Chin-ChhUan {IJ gz ii, c. 1830. 
In CTPS, pen 6-10 incl. 

Wa; KJw Chlng Tsung M- ;fSf :iE ~. 
An Orthodox Manual of External Medicine. 
Ming, + 1617. 
Chhen Shih-Kung Ft • :tJJ. 

Wai Kuo Chuan M-1lI~. 
See Wu Shih Wa; Kuo Chuan. 

Wa; Tan pen Tshao M-ft*_. 
Iatrochemical Natural History. 
Early Sung, c. + 1045. 
Tshui Fang .\ii ~ . 
Now extant only in quotations. 
Cf. Chin Tan Ta Yao Pao Chiieh and Ta 

Tan Yao Chiieh pen Tshao. 
Wai Thai Pi Yao (Fang) M-.~~(fl). 

Important (Medical) Formulae and Pre
scriptions now revealed by the Governor 
of a Distant Province. 

Thang, + 752. 
Wang Thao .:E •• 
On the title see des Rotours (I), pp. 294. 

721. Wang Thao had bad aeees& to the 
books in the Imperial Library as an 
Academician before his posting as a high 
official to the provinces. 

WakanS~aiZue ;fIt~E:tilU'. 
The Chinese and Japanese Uni~l 

Encyclopaedia (based on the San Tthai 
ThuHui). 

Japan, + 171 2. 

Terashima Ryoan •• A~. 
Wamy6.Honz6. See HonzIJ..WmnyD. 
Wamy6 RuijiJsh6 ;fit (or fl).fi ,. fit~. 

General Encyclopaedic Dictionary. 
Japan (Heian), +934. 
Minamoto no Shitagau ~ llII. 

Wamy6sh6 ;fII:g fjl. 
See Wamyi:l RuijushO. 

Wan Hling Thung Phu 1Iljg: .... 
General Dictionary of Biography. 
Ming, + 1579. 
Ling Ti-Chlh ~ 3I!l~. 

Wan Ping Hui Chhun a·~Jm •. 
The Restoration of Well-Being from a 

Myriad Diseases. 
Ming, +1587, pr. +1615-
Kung Thing.Hsien ... t{. 

Wan Shau Hsien 8hu •• iII.-
A Book on the Longevity oftbelmmortals 

[longevity techniqu\!S, especially gym
nastics and respiratory exercises]. 

Chhing, + x8th. 
Tshao Wu-Chi .. flit •. 
Included in Pa Tzu-Yllan (1). 

Wang Hsien Fu ~ fill •. 
Contemplating the Immortals; a Hymn of 

Praiae [ode on Wangtzu Chhiao and 
Chhih Sung Tzu). 

C/Han, - 14 or -13. 
HuanThan m •. 
In CSHK (Hou Han sect.), ch. 12, p. 7b; 

and several encyclopaedias. 
Wang Lao Fu Chhi Khau Chiieh :r.~mUI £:l 

~. 
See Thai.Chhing Wang Lao Fu Chhi K1tIIu 

Chiie,h. 
Wang.Wu Chen-Jen KhQU Shau.Yin Tan-Pi 

ChUeh Ling Phitn 3: III i't A £:l tIf: ... f} 
~~IUI. 

Numinous Record of the ConlideatiaJ Oral 
Instructions on theYin Enc::hrmoma 
handed down by the AdeptofWang ... Wu 
(Shan). 

Thang,perilaps c. +765; certainly between 
+ 8th and late + loth. 

Probably Liu Shou III ttT • 
In YCCC, ch. 6.4, pp. l3a if. 

Wang-Wu Chen.Jen Liu Shau I Cbm.!Jen KhtJu 
Chiieh Chin Shang 3: •• A III q •• 
A Q ~11lJ:. 

Confidential Oral Instructions of the Adept 
of Wang-Wu (Shan) presented ta the 
Court by Liu Shau. 
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Wang-Wu Chen-Jen Liu Shou.l Chen-Jen Kkou 
Chtleh Chin Shang (cont.) 

Thang, c. +785 (after +780); certainly 
between + 8th and late + lOth. 

Liu Shou ID !:iT. 
In YCCC, ch. 64. pp. I4a if. 

Wei LiJeh ,,8-. 
Compendium of Non-Classical Matters. 
Sung, + 12th century (end), c. + IIgc. 
Kao Ssu-Sun iIi ~ ~. 

Wei Po-Yang Chhi Fan Tan Sha Chtleh. 
See CMi Fan Tan Sha Chaeh. 

Wei ShJng I Chin Ching If ~ & III 11. 
See I Chin Ching. 

WeiShu ••• 
History of the (Northern) Wei Dynasty 

[ + 386 to + 550, including the Eastern 
Wei successor StateJ. 

N/Chhi. + 554, revised + 57%. 
Wei Shou Illl/t. 
See Ware (3). 
One ch. tt. Ware (I, 4). 
For translations of passages, see the index 

of Frankel (I). 
Win Shin Chen Ching ~ M_I![. 

True Classic of the Original Word (of Lao 
Chiln, third person of the Taoist 
Trinity). 

Alternative title of Kuan Yin Tzu (q.'V.). 
Win Yuan Ying Hua ~ Jii ~ l/ii. 

The Brightest Flowers in the Garden of 
Literature [imperially commissioned 
collection, intended as a continuation of 
the Win Hsi1an (q.v.) and containing 
therefore compositions written between 
+500 and +96oJ. 

Sung, +987; first pr. +1567. 
Ed. Li Fang ~ Wi, Sung Pai * e et 

al. 
Cf des Rotours (2), p. 93. 

Wu Chen Phien fff _ •. 
[= Tzu- Yang Chen Jen Wu Chen Phien.J 
Poetical Essay on Realising (the Necessity 

of Regenerating the) Primary (Vitalities) 
[Taoist physiological alchemyJ. 

Sung, + 1075. 
Chang Po-Tuan ~ fa ~. 
In, e.g., Hsiu Chen Shih Shu (TT/%60), chs. 

%6-30 inct. 
TT/I38. Cf. TT/I39-43. 
Tr. Davis & Chao Yiln-Tshung (7). 

Wu Chen Phien Chih Chin Hsiang Shuo San 
Chhlng Pi Yao fff •• n!i: m i¥ ii!l =: ill 
ie~· 

Precise Explanation of the Difficult Essen-
tials of the Essay on Realising the Neces
sity of Regenerating the Primary Vitalitiu, 
in accordance with the Three Classes of 
(Taoist) Scriptures. 

Sung, c. + II70' 
Ong Pao-Kuang ~ ~ J't. 
TT/I40· 

Wu Chen Phien San Chu fff •• =:~. 
Three Commentaries on the Euay on 

Realising the Necessity of Regenerating the 
bimmy Vitalitiu [Taoist physiological 
alchemy]. 

Sung and Yuan, completed c. + 1331. 
Hsileh Tao-Kuang ifti ~ J'f: (or Ong Pao

Kuang •• ~), Lu Shu ~!f & 
Tsi Chhi-Tsung _ ~ (or Chhen 
Chih-HsU 11 ifc Ill). 

TT/I 39. 
Cf. Davis & Chao Yiln-Tshung (7). 

Wu Chhlng T.-u 11 b1t T. 
See Huang Thing Wai Ching Ya Ching 

Chu. 
Wu Chhu Ching 3i.li I![. 

See Lao Tzu Shuo Wu CMu Ching. 
WuHsiangLeiPi Yao 3i.to.ie~. 

See Tshan Thung Chhi Wu Hsiang Lei Pi 
Yao. 

Wu Hsing Ta I 3i. ff *- •. 
Main Principles of the Five Elements. 
Sui, c. + 600. 
Hsiao Chi 11 is. 

Wu Hsi1an Phien tu "3C •• 
Essay on Understanding the Mystery (of 

t,he Enchymoma), [Taoist physiological 
alchemyJ. 

Sung, + II09 or + II69. 
Yil Tung-Chen ~ iIPJ •• 
TT/I034. and in TTCY (shang mao chi, 

5). 
Wu I Chi lit~ •. 

The Wu-I Mountains Literary Collection 
[prose and poems on physiological 
alchemyJ. 

Sung, c. + 12%0. 
Ko Chhang-Keng • ::fit El!: (psi Yil-Chhan 
e~W). 

InHsiu Chen Shin Shu(TT/%60), chs. 45-5%. 
WuKInShu •••• 

The Rootless Tree [poems on physiological 
alchemyJ. 

Ming, c. + 1410 (if genuine). 
Attrib. Chang San-Feng 51 =: •. 
In San-FhIg Tan ChiJeh (q.v.). 

Wu Lei Hsiang Kan Chih 4iIJ.J g to ~ .6. 
On the Mutual Responses of Things accord

ing to their Categories. 
Sung, c. + 980. 
Attrib. wrongly to Su Tung-Pho il Jh: 

1J!l. 
Actual writer (Lu) Tsan-Ning (monk) 
.Jr •. 

SeeSu Ying-Hui (I, z). 
Wu Li Hsiao Shih 4iIJ.J;m .fj,~. 

Small Encyclopaedia of the Principles of 
Things. 

Ming and Chbing, finished by + 1643, pr. 
+1664· 

Fang I-Chih 11 £l.1f. 
Cf. Hou Wai-Lu (3, 4). 
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Wu Lu ~il. 
Record of the Kingdom of Wu. 
San Kuo, + 3rd century. 
Chang Pho ~ !1!b • 

Wu Shang Pi Yao ~ J:. ~~. 
Essentials of the Matchless Books (of 

Taoism), [a fiorilegium]. 
N/Chou, between + 56x and + 578. 
Compiler unknown. 
TT/II2J,.. 
Cf. Maspero (13), p. 77; Schipper (1), p. II. 

WU shih Pin Tshao ~~* •. 
Mr Wu's Pharmaceutical Natural History. 
San Kuo (Wei), c. +235. 
WuPhu ~*. 
Extant only in quotations in later literature. 

Wu Shih Wai Kuo Chuon ~ ~ ~ Ill •. 
Records of the Foreign Countries in the 

Time of the State of Wu. 
San Kuo, c. + 260. 
Khang Thai /li{ •• 
Only in fragments in TPYL and other 

sources. 
Wu Tai Shm Chi. 

See Hsin Wu Tai Shih. 
Wu Yuon I/ro /Ji{. 

The Origins of Things. 
Ming, + 15th. 
Lo Chhi ID! ~ . 

Yang Hsing Yen Ming Lu ltt!Eii1flril. 
On Delaying Destiny by Nourishing the 

Natural Forces (or, Achieving Longevity 
and Immortality by Regaining the Vitality 
of Youth), [Taoist sexual and respiratory 
techniques]. 

Sung, betw. + 1013 and + u6x (ace. to 
Maspero), but as it appears in YCCC it 
must be earlier than + 1020, very prob
ably pre-Sung. 

Attrib. Thao Hung-Ching or Sun Ssu-Mo. 
Actual writer unknown. 
TT/831, abridged version in YCCC, ch. 32, 

pp. 1 a fi. 
Cf. Maspero (7), p. 232. 

Yang Hui Suan Fa 31113J:~. 
Yang Hui's Methods of Computation. 
Sung, + 1275. 
Yang Hui till-

Yang Shing Shm Chi • ~:&\\: 8. 
Nutritional Recommendations and Pro

hibitions for Health [appended to Pao 
Shbtg Hsi" Chien, q.v.}. 

Ming, c. + 1506. 
Thieh F~ng Chu-Shih 11 ~ Ji!f:::t. 

(The Recluse of Iron Mountain. ps.). 
Ed. Hu W~n-Huan (c. + 1596) QJ! ~ tA. 

YangShbtg Tao YinFa lt~i;gISi. 
Methods of Nourishing the Vitality by 

Gymnastics (and Massage), [appended to 
Pao Shing Hsin Chien, q.v.]. 

Ming, c. + 1506. 

Thieh Fang Chu-Shih ."lih:t:. 
(The Recluse of Iron Mountain, ps.) 

Ed. Hu Wen-Huan (c. +15(6) m;.t1A. 
Yang Shing Thai Hsi Chhi Ching 1t!E ua.l.. 

~. 
[ = Thai-Shang Yang SMng Thai Bsi Chhi 

Ching.] 
Manual of Nourishing the Life-Force (or. 

Attaining Longevity and Immortality) by 
Embryonic Respiration. 

Late Tllang or Sung. 
Writer unknown. 
TT/Su. 
Cf. Maspero (7), pp. 358, 365. 

Yang SMng Yen Ming Lu ~ §:. ~ 1flril. 
On Delaying Destiny by Nourishing the 

Natural Forces. 
Alternative title for Yang Hsing Yen Ming 

Lu (q.v.). 
Yao Chung Chhao .. M 1'Y. 

Memoir on Several Varieties of Drug Plants. 
Japan. c. + 1I63. 
Kuan-Yu (Kanyu) Ii jfs. MS. prelerved 

at the 'itli. :ti III ~ Temple. Faftim. 
rep rod. in Suppl. to the Japanese Tripitaka, 
vol. n. 

Yao Hsing Lun .t!!:.~. 
Discourse on the Natures and Properties of 

Drugs. 
Liang (or Thang, if identical with Pin 

Tshao Yao Bsing, qN.). 
Attrib. Thao Hung.Ching IWii ill. ... 
Only extant in quotations in books on 

pharmaceutical natural history. 
ICK. p. 169. 

Yao Hring Pin Tshao • t!!:. *::lit. 
See Pin Tshao Yao Hsi"g. 

Yao Ming Yin Chiieh • 4!i .~. 
Secret Instructions on the Names of Drugs 

and Chemicals. 
Perhaps an alternative title for the Thai

Chhing Shih Pi Chi (q.v.). 
Yeh Chung Chi I\i IF lB. 

Record of Affairs at the Capital of the Later 
Chao Dynasty. 

Chin. 
LuHui ~ •• 
Cf. Hirth (17). 

Yen Fan Lu •••• 
Extension of the String of PtIfl'Tls (011 the 

Spring ant/A.utumn Annals), [on the 
meaning of many Thang and Sung 
expressions]. 

Sung, + uSo. 
Chheng Ta.Chhang 11 :1\: I. 
See des Rotours (I), p. cix. 

Yen Hsien Chhing Shang Chien .00 •••. 
The Use of Leisure and lnnocent £qjoy

ment, in a Retired Life [the s.Q;th part 
(chs. 14. IS) of TsunShbtg Pa Chien. q.v.}. 

• Ming, +1591. 
Kao Lien ifIi •. 
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Ym I I MouLu •• JtiRfi. 
Handing Down Good Plans for Posterity 

from the Wings of Yen. 
Sung, + 1227. 
Wang Yung .:F.I.+:. 

Ym-Ling hsien-sing Chi Hsin Chiu Fu Chhi 
Ching llU2:7t;~.~.SG.il. 

New and Old Manuals of Absorbing the Chhi, 
Collected by the Teacher of Yen-Ling. 

Thang, early + 8th, c. + 7"'5. 
Writer unidentified. 
Comm. by Sang Yii Tzu (+9th or + lOth) _ • .:r. 
TT/8I8, and (partiaIly) in YCCC, ch. 58, 

p. 2a tt passim, ch. 59, pp. I a if., I8b if., 
ch. 61, pp. I9a if. 

Cf. Maspero (7), pp. 220, 222. 
Y m MIn Kung Miao Chith Lu 11& r, t1:: ~ .lJ. 

The Venerable Yen Men's Record of Mar
vellous Antidotes [alchemy and elixir 
poisoning]. 

Thang, probablY in the neighbourhood of 
+ 8"'7 since the text is substantially 
identical with the Hsiian Chith Lu 
(q.v.) of this date. 

Yen Men HI r, (perhaps a ps. taken 
from the pass and fortress on the 
Great Wall, cf. Vol. "', pt. 3, pp. JJ, 

",8 and Fig. 7H). 
TT/937· 

Y m NUn Chhia Ping Chim ~ ~ 1i\I1PI Ill. 
How to Lengthen one's Years and Ward off 

all Diseases [the fourth part (chs. 9, 10) 
of Tsun Shing Pa Chim, q.v.]. 

Ming, + 1591. 
Kao Lien jIj 11. 
Partial tr. of the gymnastic material, 

Dudgeon (I). 
Yen Shou Chhih Shu ~,. $ •. 

Red Book on the Promotion of Longevity. 
Thang, perhaps Sui. 
Phei YU (or Hsiian) ~ j! (3/:). 
Extant only in excerpts preserved in the 

I Hsin Fang (+ 982), SIC, p. ",65. 
Yen Thith Lun !l1I~. 

Discourses on Salt and Iron [record of the 
debate of -81 on State control of com
merce and industry]. 

C/Han, c. - 80 to - 60. 
Huan Khuan :m 11:1. 
Partial tr. Gale (I); Gale, Boodberg & Lin. 

Yin Chin Chiin Chin Shih Wu Hsiang Lti I!fi. 
~~:ti::n::f:6 m· 

Alternative title of Chin Shih Wu Hsiang 
Le; (q.v.). 

Yin Chin Ym Liao Yang Tim Win Ta Pim 
~ iit A IJ:1II1lll r.ll ~ •• 

See Liao Yang Tim Win Ta Pim. 
Yin Chin Ym Tung-Hua Ching Mo Huang Chi 

Ho Pi Ching Tao Hsitn Ching ~ III A 
Jt!1IIE /lI!l8iJII rH m~ftIl il· 

See Huang Chi Ho Pi Hsitn Ching. 

Yin Chuan Fu Shih Chim fk If BG ~ !!:l. 
Explanations on Diet, Nutrition and 

Clothing [the fifth part (chs. JI-I3) of 
Tsun Shing Pa Chim, q.v.]. 

Ming, +1591. 
Kao Lien iIi I( . 

Yin Fu Ching fa ~ H. 
The Harmony of the Seen and the Unseen. 
Thang, c. +735 (unless in essence a pre-

served late Warring States document). 
Li Chhiian ~ 5. 
TT/30. 
Cf. TT/IOS-Iz,.. Also in TTCY (tou chi, 6). 
Tr. Legge (5). 
Cf. Maspero (7), p. 222. 

Yin Shan Ching Yao ~mIEw. 
Principles of Correct Diet [on deficiency 

diseases, with the aphorism 'many 
diseases can be cured by diet alone ']. 

Yuan, + 1330, re-issued by imperial order 
in +1"'56. 

Hu Ssu-Hui f£.I. •. 
Stt Lu & Needham (I). 

Yin Tan Nti Phim • ft ~ •. 
Esoteric Essay on the Yin Enchymoma. 
Appendix to the Tho Yo Tzu (q.v.). 

Yin- Yang Chiu Chuan Chhlng Tzu-Chin Tim
Hua Huan Tan Chiith .III-Jr. "1£ = 
~m{~~ft~. 

Secret of the Cyclically Transformed Elixir, 
Treated through Nine Yin-Yang Cycles 
to Form Purple Gold and Projected to 
Bring about Transformation. 

Date unknown. 
Writer unknown, but someone with Mao 

Shan affiliations. 
TT/888. 

Ying Chhan Tzu Yu Lu II d.:r m !ilk. 
Collected Discourses of the Luminous

Toad Master. 
Yuan, c. + 1320. 
Li Tao-Shun ~ m ;f.!I! (Ying Chhan Tzu 

lIn.:r). 
TT/I 0,.7. 

Ying Yai Shing Lan ill i.lUf. W. 
Triumphant Visions of the Ocean Shores 

[relative to the voyages of CMng Ho}. 
Ming, +1"'51. (Begun +1",16 and com

pleted about + 1"'35.) 
Ma Huan ,(gta. 
Tr. Mills (H); Groeneveldt (I); Phillips (I); 

Duyvendak (10). 
Ying Yai Shing Lan Chi 11ft 81HI •. 

Abstract of the Triumphont Visions of tht 
Octan Shores [a refacimento of Ma Huan's 
book]. 

Ming, +1522. 
Chang Sheng (b) ~:Fr-. 
Passages cit. in TSCC, Pien i tien, chs. 58, 

73, 78, 85, 86, 96, 97, 98, 99, 101, 103, 
106. 

Tr. Rockhill (x). 
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Yojokun • ~ alii. 
Instructions on Hygiene and the Prolonga

tion of Life. 
Japan (Tokugawa), c. + 1700. 
Kaibara Ekiken A IJj{ :Q: ttf (ed. Sugiyasu 

Saburo # ~:=. liIB). 
Yii-Chhing Chin-Ssu Chhing-Hua Pi-Win Chin

Pao Nei-Lien Tan Chiieh .:E i'ilt!l2ifj '111 
~lex~.P9.n~. 

The Green-and-Elegant Secret Papers in 
the Jade-Purity Golden Box on the 
Essentials of the Internal Refining of the 
Golden Treasure, the Enchymoma. 

Sung, late + IIth century. 
Chang Po-Tuan 51 {a ~. 
TT/Z37. 
Cf. Davis & Chao YUn-Tshung (5). 

Yii-Chhing Nei Shu .:Ei'iltP9 •• 
Inner Writings of the Jade-Purity (Heaven). 
Probably Sung, but present version in

complete, and some of the material may 
be, or may have been, older. 

Compiler unknown. 
TT/940 • 

Yii Fang Chih Yao .:E!JHlnllt. 
Important Matters of the Jade Chamber. 
Pre-Sui, perhaps +4th century. 
Writer unknown. 
In I Hsin Fang (IshinhD) and Shuang Mei 

Ching An Tshung Shu. 
Partial trs. van Gulik (3. 8). 

Yii Fang Pi ChUeh .:E 1'} le ~. 
Secret Instructions concerning the Jade 

Chamber. 
Pre-Sui, perhaps +4th century. 
Writer unknown. 
Partial tr. van Gulik (3). 
Only as fragment in Shuang Mei Ching An 

Tshung Shu (q.v.). 
Yu Huan Chi Wen m. m su. 

Things Seen and Heard on my official Travels. 
Sung, + 1233. 
Chang Shih-Nan 51 ill: m. 

Yii Phien .:E t4'l. 
Jade Page Dictionary. 
Liang, + 543. 
Ku Yeh-Wang &'IUllf3:. 
Extended and edited in the Thang ( + 674) 

by Sun Chhiang ~ 5Iil. 
Yii Shih Ming Yen IItll1 ill: ijJj E. 

Stories to Enlighten Men. 
Ming, c. + 1640. 
Hng Meng-Lung i.~ ~ till. 

Yii Tung Ta Shen Tan Sha Chen Yoo Chiieh 
.:E~*iil\I ft~iiit Jl!:~. 

True and Essential Teachings about the 
Great Magical Cinnabar of the Jade 
Heaven [paraphrase of + 8th-century 
materials). 

Thang, not before + 8th. 
Attrib. Chang Kuo 5li! ~. 
TT/889· 

Yu- Yang Tsa Tsu lIfi iIIE :fIi. 
Miscellany of the Yu-yang Mountain (Cave) 

[in S.E. SzechuanJ. 
Thang, + 863. 
Tuan Chhang-Shih ~ ~ ~. 
See des Rotours (I), p. civ. 

Yuan Chhi Lun X« •• 
Discourse on the Primary Vitality (and the 

Cosmogonic Chhi). 
Thang, late + 8th or perhaps + 9th. 
Writer unknown. 
In YCCC, ch. 56, 
Cf, Maspero (7), p. 207. 

Yuan-Shih Shang Chen Chung H'Sien Chi 1e 1t; 
J:. ia: '* filiI!!. 

Record of the Assemblies of the Perfected 
Immortals; a Yuan-Shih Scripture. 

Ascr. Chin, c. + 320, more probably + sth 
or +6th. 

Attrib. Ko Hung :I;~. 
TT/163· 

Yuan Yang Cking 1e Ill •. 
Manual of the Primary Yang (Vitality). 
Chin, L/Sung, Chhi or Liang, before 

+550 • 

Writer unknown. 
Extant only in quotations, in Yang Hsing 

Yen Ming Lu, etc. 
Cf. Maspero (7), p. 232. 

Yuan Yu am. 
Roaming the Universe; or, The Journey into 

Remoteness [ode]. 
C/Han, c. - no. 
Writer's name unknown, but a Taoist. 
Tr. Hawkes (x). 

Yiieh Wei Tshao Thong Pi Chi mH!i~ .2t if! la. 
I Jottings from the YUeh-wei Cottage. 

Chhing, 1800. 
Chi YUn re II!J. 

Yiin Chai Kuang Lu ~ ... ft. 
Extended Records of the Cloudy Studio. 
Sung. 
Li Hsien-Min i4E* .J!;. 

Yun Chhi Yu I • Ma •. 
Discussions with Friends at Cloudy Pool 
Thang, c. + 870. 
Fan Shu n1:1l1. 

Yiin Chi Chhi Chhien f#.1t -1::: •• 
The Seven Bamboo Tablets of the Cloudv 

Satchel [an important collection of Tao'ist 
material made by the editor of the first 
definitive form of the Too Tsang ( + 1(19), 
and including much material which is not 
in the Patrology as we now have it]. 

Sung, c. + 102Z. 
Chang ChUn-Fang 5li! ~ m. 
TT/IOZO. 

Yiin Hsien Tsa Chi 111ilI iIIE!re. 
Miscellaneous Rccords of the Cloudy 

Immortals. 
Thang or Wu Tai, c. +904. 
Feng Chih (JI •• 
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Yr2n Hsien San Lu III fllllt ft. 
Scattered Remains on the Cloudy Im

mortals. 
.ABcr. Thang or Wu Tai, c. +904, actually 

probably Sung. 
Attrib. Fang Chih 111., but probably by 

Wang Chih 3: 11. 

Yun Kuang Chi • ~ m. 
Collected (Poems) of Light (through the) 

Clouds. 
Sung, c. + Il70. 
Wang Chhu-I .:E .-. 
TT/Il3S. 

ADDENDA TO BIBLIOGRAPHY A 

Hai Kho Lun ffiJ ~ aa 
Guests from Overseas [descriptions of 

alchemical exotica] Sung. 
Li Kuang-Hsiian Of! ~ ;re. 
TT/I033· 

Ju Lin Wai Shih III $1\ If. ~. 
Unofficial History of the World of Learning 

[satirical novel on the life of the literati 
in the Ming period]. 

Cbbing, begun before + 1736, completed 
+1749. 

Wu Ching-Tzu A Jjl ~. 

Tr. Yang & Yang (I); Tomkinson (2). 
Cf. Chang Hsin-Tshang (2). 

Shih Shuo Hsin Yu 111: III 1IT e· 
New Discourse on the Talk of the Times 

[notes of minor incidents from Han to 
Chin]. 

Cf. Hm Shih Shuo. 
L/Sung, + 5th. 
Liu I-Cbbing ID. Sf. 
Commentary by Liu Hstin 

11 lit (Liang). 
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CONCORDANCE FOR 

TAO TSANG BOOKS AND TRACTATES 

Wieger nos. Ong nos. Wieger nos. Ong nos. 
I (Ling-Pao Wu Litmg) Tu Jm (Shang I 258 Chin Tan Fu 261 

Phin Miao) Citing 260 Hsiu-Chen Shih SIm 263 
8 Thai-Shang San-shih-liu Pu T_ 8 261 Chen CMi Hrum Yrum Ming 26-4 

Citing (contains Shang Chhing 263 Chin I Hrum Tan Pai Win Chileh 266 
Citing) 266 Chih Chen T:ru Lung Hu Ta Tan Shih 269 

30 (Huang Ti) Yin Fu Ching 31 275 CMing Wei Tan Cham (or Fa) 278 
II9 Huang Ti Yin Fu Citing CIm 122 289 Han Wu (Ti) Nei Chuma 292 
127 Thai Hn Citing CIm 130 290 Han Wu (Ti) Wai Chuma 293 
130 Thai-Shang Tung Fang Nei Ching Chu 133 293 Li-Shih Chen Hsien Thi Tao Thung 296 
132 (Tshui Kung) Ju Yao Citing CIm 135 CIUm 

Chieh 297 Hua-Yang Thao Yin-Cha Chuma 300 
133 La Shun-Yang ChenJm ChItin Yrum 136 300 T:ru-Yang ClamJm (Chau I-Shan) 303 

Chhun Tan Tzlm ehu Chieh NeiChuma 
1]-4 (Chhiu Chhang-Chhun) CMing Thim 137 301 (San) Mao Shan Chih 30-4 

Ko CIm Shih 30-4 Hsi Yo Hua-SIum Chih 307 
137 Shang-Chlting Wo Chung Chileh 1-40 328 (Thai-Shang) Huang Thing Nei Citing 331 
138 (T:ru-Yang ChenJm) Wu Chen 1-41 Ya Citing 

PlUm ClmSu 329 (Thai-Shang) Huang Thing Wai 332 
139 Wu Chen Phim San CIm 1-42 Citing Yil Citing 
1-40 (T:ru-Yang ChenJm) Wu Clam 1-43 366 (Thai-Shang Tuns-HsfJan Ling-Pao 369 

Phim Chih Chih Hsitmg Shua San Mieh Tu (or San Yuan) Wu Lien) 
ChhIng Pi Yao ShIng Shih Miao Citing 

1-46 Hsiu-Chen Thai Chi Hun Yrum TIm 1-49 385 Thai-Shang Ling-Pao Wu Fu (Citing) 388 
1-47 Hsiu-Chen Thai Chi Hun Yrum Chih 150 398 Huang Thins Nei Citing Yil Ching -401 

HsfJan Thu CIm by Liu Chhang-Sheng 
1-48 Chin I Hrum Tan Yin Ching Thu 151 399 Huang Thing Nei Citing (Yil) Ching -402 
1-49 Hsiu-Chen Li Yen Chhao Thu 152 CIm by Lisng Chhiu Tzu 
153 Shang-CMing Tung-Chen Chiu Kung 156 -400 Huang Thing Nei Wai Citing Ya -403 

T:ru Fang Thu Citing Chim 
163 Yrum-Shih Shang Chen Chung Hsim 166 -416 Ling-Pao Chung Clam Tan Cham -419 

Chi -417 Shen Hsier. Fu Erh Tan Shih Hsing -420 
16-4 Tung-HsfJan Ling-Pao Clam Ling Wei 167 YaoFa 

YmTIm -418 Tlng Chm Yin ChIleh -421 
173 Hsiian Fing Chlting Hui Lu 176 -419 (Shang-Chhing) San Chen Chih Yao -422 
228 Chen I Chin Tan Chileh 231 Yil Chileh 
229 Hrum Tan Pi Chileh Yang Chhih-T:ru 232 -421 (Shang-Chhing) Ming Thang Yrum -42-4 

ShenFang Chen Citing Chileh 
230 Hrum Tan Chung Hsien Lun 233 -423 Shang-ChIting Thai-Shang Pa Su 426 
231 Hsiu Tan Miao Yung Chih Li Lun 234 ClamChi7l1l 
237 Ya-Chhing Chin-Ssu ChIting-Hua 240 -428 Shang-Chhing Han Hsitmg CIUm 431 

Pi-Wen Chin-Pao Nei-Lim Tan Chien TIm 
ChIleh -429 Huang Thing Nei Citing Wu Tsang 432 

239 Chih-Chou hsim-seng Chin Tan Chih 2-42 Liu Fu Pu Hsieh Thu 
Chih 439 Shang-Chhing Hou Shing Tao Chan 442 

2-40 (Chhen Hsrl-Pai Men-seng) Kuei 243 Lieh Chi 
Chung Chih Nan 445 (Hsi Shan) Hsil Chen-Chan (Hsil 448 

241 Ta Tan Chih Chih 244 Hsiln) Pa-shih-wu Hua Lu 
243 Hsi Shan Chhun Hsien Hui Chen Chi 2-46 447 Thai-Chi Ko Hsim-Ong (or Kung) 450 

248 Chhaan-Chen Chi Hsilan Pi Yao 251 (Ko Hsilan) Chuma 
252 Thai ... Wei Ling Shu T:ru-Wen Lang- 524 Thai-Shang Tung-HsfJan Ling-Pao 528 

Krm Hua Tan Shen Chen Shang 255 Shou Tu I 
Ching 605 Ling-Pao Chiu Yu Chhang Yeh Chhi 610 

256 (Thao Chen Jen) Nei Tan Fu 259 Shih Tu Wang HsfJan Chang 
257 Chhin HsfJan Fu 260 6II Kuang Chheng Chi 616 
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Wiegerno8. Ong nos. Wieger nos. Ongnos. 
634 HlUlng-Thien Shang-Chhing Chin 639 890 Ling Sha Ta Tan Pi Chaeh 8g6 

ChhUeh Ti Chiin Ling Shu Tzu-Win 891 Pi Ya Chu Sha Han Lin Yu Shu 897 
Shang Ching Kuei 

635 Tung Shen Pa Ti Miao Ching Ching 640 892 Ta Tan Chi 898 
761 Thu Ching (Chi Chu) Yen I Pen {'67 893 Tan Fang Hsa Chill 899 

Tshao 768 894- Shih Yao Erh Ya 900 
773 Hsaan Phin Lu 780 895 (Chih.Chhuan ChmJen) Clliao 90X 
810 (Thai.CMing) Chung HIUlfIg Chen 816 ChingShu 

Ching 896 Shun.Yang Lu ChenJen Yao Shill 902 
8II (Thai·Chhing) Tao Yin Yang-Shing 817 Chih 

Ching 897 Chin Pi Wit Hsiang Lei Tshan Thung 903 
812 (Thai-Shang) Yang-Shing Thai-Hsi 818 CM; 

CMi Cking 898 Tshan Thung CMi Wu Hsiang Lej 904-
813 Thai.CMing ThiQ() Chhi Cking 819 PiYQ() 
814- Thai-Shang Lao Chiin Yang-Shing 820 899 (Yin Chen Chiin) Chin Shih Wit 90S 

Chileh Hsiang Lei 
815 Thai·CMing (Wang Lao) Fu Chhi 821 900 Chin Shih Pu Wu Chiu: Shu Chileh 906 

Khou Chaeh (or Chhuan Fa) 901 Shang-Chhing Chiu Chen Chung 907 
817 Sung Shan Thai-Wu hsien-slng CM; 823 Ching Nei Cbi4h 

Ching 902 Lung Hu Huan Tan Chileh 908 
818 ( Yen-Ling hsien-slng Chi) Hsin Chiu 824 903 Chin HUll Ya I Ta Tan 909 

Fu Chhi Cking 904- Kan CMi Shih-liu Chuan Chin Tan 910 
821 (Huan-Chm hsien-sing) Fu Nei Yuan 827 90S Hsiu Lien Ta Tan Yao Chill (or 9U 

Chhi Chaeh Chaeh) 
830 Chen Chung Chi 836 906 Thung Yu Chueh 912 
(830) (She Yang) Chm Chung Chi (or (836) 90 7 Chin HIUl Chhung Pi Tan Ching Pi 913 

Fang) Chih 
83 1 Yang Hling Yen Ming Lu 837 908 Huan Tan Chou Sou Chaeh 914 
835 (Pao Phu Tzu) Yang Shing Lun 841 909 Phing-Lai Shan Hn 1"(10 Huqn Tan Ko 915 
838 Shang-CMing Ching Chm Tan Pi B44 910 (Pao Phu Tzu) Shen Hsim Chin 916 

Chueh Shuo Ching 
856 Shen Hsim Lien Tan Tien Chu San 862 9II Chu Chia Shm Phin Tan Fa 917 

YlUln Pao Chao Fa 912 Chhien Hung Chio King Chm pQ() 918 
873 Thai-CMing (or Shang-Chhing) 879 Chi ChMng 

Chin I Shm Tan Ching 913 Tan Fang Ao Lw 919 
874 Thai-CMing Shih Pi Chi 880 914 Chih Kuei Chi 920 
875 Thai-Chhing Chin 1 Shm CMi Ching 881 915 HlUln Chin Shu 921 
876 (Thai-CMing Ching) Thien-Shih 882 916 Ta Tan Chhien Hung Lun 922 

Khou Chueh 917 Chm Yuan MiQ() Tao Yao Laeh 923 
878 (HlUlng Ti) Chiu Ting Shm Tan 8B4 918 Tan Fang Chien YlUln 924 

Ching Chaeh 919 Ta Huan Tan Chao Chien 925 
879 Chiu ChlUln Ling Sha Ta Tan Tzu 885 920 Thoi-CMing Yu Pei Tzu 926 

Shht.g Hsaan Ching 921 Hsaan Chieh Lu 9707 
880 (Chang ChmJen) Chin Shih Ling 886 922 (Hsien- Yuan HlUlng Ti) Shui Ching 928 

Sha Lfm YaoFa 
881 (Wei Po-Yang) CMi Fan Tan Sha 887 923 San-shill.liu Shul Fa 929 

Chueh 927 Thai Pai Ching 933 
882 (Thai-Chi Chm Jen) Chill Chuan 888 928 Tan Lltn Chaeh Chill Hsin Chien 934 

Huan Tan Ching Yao Chaeh 932 Ta Tan Wen Ta 938 
883 (Ta-Tung Lien Chm Pao Ching) Hsiu 889 933 Chin Mu Wan Ling Lw 939 

Fu Ling S/w Miao Chaeh 934 Hung Chmen Ju Hei CMien Chiieh 940 
884- (Ta- Tung Lien Chm Pao Cking) Chm 890 935 Thung H1iJ.an Pi Shu 941 

Huan Chin Tan Miao Chaeh 937 Yen Men Kung Miao Chieh Lu 943 
885 (Thai-Shang Wei Ling Shm HIUl) 891 (=9:U) 

Chiu Chuan Tan Sha Fa 938 Hsiian Shuang Chang Shang Lu 944-
886 Chill Chuan Ling Sha Ta Tan 892 939 Thai-Chi Chen Jen Tsa Tan Yao 945 
887 Chiu Chuan Chmng Chin Ling Sha Tan 893 Fang 
888 Yin- Yang Chill Chuan CMht.g Tzu 894 940 Yu Chhing Nei Shu 946 

Chin Tien Hua Huan Tan ChUeh 942 Thai-KIl Thu Tui Ching 9+8 
889 Yu-Tung Ta Shm Tan Sha Chm 895 943 Shang-Tung Hsin Tfm Ching.Chaeh 949 

Yao Chueh 944- (Hsu Chm-Chiin) Shih Han Chi 950 
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Wieger nos. Ong nos. Wieger nos. Ong nos. 
945 Chiu Chuan Liu (or Ling).Chu Shen 951 1077 Huan Yuan Phien 1083 

Hsien Chiu Tan Ching • 1087 Thai Phing Ching 1093 
946 King Tao Chi 952 II24 WU Shang Pi Yao II30 
988 (Ku Wen) Lung Hu Ching Chu Su 994 1125 San Tung Chu Nang II31 
989 (Ku Win) Lung Hu Shang Ching 995 II27 Hsien Lo Chi 1133 

Chu II28 Chien Wu Chi Il34 
990 Chou 1 Tshan Tlun:g Chhi (Chu) 996 II30 Tzu-Jan Chi Il36 

comm. by Yin Chhang-Sheng I13S Tung-Hsiian Chin Ya Chi II41 
991 Chou 1 Tshan Thung Chhi Chu 997 I136 Tan- Yang Shen Kuang Tshan II42 

comm. anon. II38 Yan Kuang Chi Il44 
992 Tshan Thung Chhi Khao 1 (or 998 IIJ9 (Wang) Chhung- Yang Chhaan CIIen Il4S 

Chou 1 Tshan Thung Chhi Chu) Chi 
comm. by Chu Hsi II40 (Wang) Chhung- Yang Chiao Hua II46 

99J Chou 1 Tshan Thung Chhi Fin 999 Chi 
Chang Thung Chen 1 comm. by II41 (Wang) Chhung- Yang FIn-Li II47 
PMngHsiao Shih-Hua Chi 

994 Chou 1 Tshan Thung Chhi Ting Chhi 1000 II42 (Wang) Chhung- Yang (ChenJen) II48 
Ko Ming Ching Thu comm. by Chin-Kuan (or Chhaeh) Ya-So 
PMng Hsiao Chaeh 

995 Chou 1 Tshan Thung Chhi Chu 1001 II4S Chhang-Chhun Tzu Phan-Chhi Chi IISI 
comm. anon. II46 Than hsien-smg Shui Yan Chi IIS2 

996 Chou 1 Tshan Thung Chhi Fa Hui 1002 II47 Thai-Ku Chi IISJ 
comm. by Yil Yen II62 MoTzu II68 

997 Chou ] Tshan Thung Chhi Shih ] lOOJ II70 Huai Nan (Tzu) Hung Lieh Chieh II76 
comm. by Yil Yen 1171 Pao Phu Tzu, Nei Phien II77 

998 Chou 1 Tshan Thung Chhi Chieh 1004 II72 Pao Phu Tzu, Pieh Chih II78 
comm. by Chhen Hsien-Wei II7J Pao Phu Tzu, Wai Phien II79 

999 Chou ] Tshan Thung Chhi Chu 1005 II74 Too Yo Tzu II80 
comm. by Chhu Hua-Ku II87 Tung Shen Pa Ti Yuan (Hsaan) II9J 

1004- ChenKao 1010 Pien Ching 
1005 Tao Shu 10II 1204} . {12II 1020 yan Chi Chhi Chhien 1026 1205 Shang-Chhing Ling-Pao Ta Fa 1212 
1022 Thai Hsaan Pao Tien 1028 1206 121J 
1024- Tso Wang Lun 10JO 1212 Chhaan-Chen Tso Po Chieh Fa 1219 
1028 Huang Chi Ching Shih (Shu) IOJ4 1216 (Wang) Chhung- Yang Li-Chiao 122J 
IOJ4 Wu Hsaan Phien 1040 Shih-Wu Lun 
1044 Tan-Yang ChenJen Ya Lu 1050 122S Chlng ] Fa Win (Thai-Shang) 12JJ 
1047 Ying Chhan Tzu Ya Lu 10SJ WaiLu] 
105J (Shang Yang Tzu) Chin Tan Ta 1059 12J5 Tao Fa Hsin Chhuan 124J 

Yao 127J Shang-Chhing Ching Pi Chaeh 1281 
1054 (Shang Yang Tzu) Chin Tan Ta 1060 1276 SIuzng-Chhing Huang Shu Kuo Tu] 1284 

Yao Thu 1287 Ko Hsien-Ong (Ko Hung) COOu 1295 
1055 (Shang Yang Tzu) Chin Tan Ta 1001 Hou Pei Chi Fang 

Yao Lieh Hsien Chih 1295 (Tung-Chen Thai-Shang Su-Ling IJOJ 
1056 (Sheng Yang Tzu) Chin Tan Ta 1062 Tung- Yuan) Ta Yu Miao Ching 

Yao Hsien Phai (Yuan Liu) IJS7 Shang-Chhing Thai-Shang Ti Chan IJ6S 
los8 Chin Tan Chih Chih 1064 Chiu Chen Chung Ching 
1067 Chin Tan Sm Pai Tzu (Chu) I07J IJ82 Huang Thing Chung Ching Ching IJ90 
1068 Lung Hu Huan Tan Chueh Sung 1074 140S Thai-Shang Lao Chan Thai Su Ching 141J 
1074 Huan Tan Fu Ming Phien 1080 (see index s.v. Thai Su Chuan) 
1076 Tshui Hsii Phien 1082 1442 Han Thien Shih Shih Chia 14S1 
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B. CHINESE AND JAPANESE BOOKS AND JOURNAL 

ARTICLES SINCE +1800 

Achiwa GorO (1) JlIJ ~ ill:a. •. 
Rangaku-ki no Shi:&en ~seuu Kenkya 
Ill. III ~ la ~ ~. & if!Jt. 

A Study of the Theory of Nature-Healing 
in the Period of Dutch Learning in Japan. 

ID, 1965 No. 31, 22.23. 
Akitsuki Kanei (l) f*.M 1Il~. 

KDr6 Kannen tI() Shiroku .. ;t; III :$: 0) 

~II. 
On the Genealogy of the Huang-Lao Con

cept (in Taoism). 
THG, 1955, 10, 69. 

And!) K!)aei (1) !Ji. ill!! ~. 
KanIhin ••• 
Life of Chien-Chen ( + 688 to + 763), 

[outstanding Buddhist missionary to 
Japan, skilled also in medicine and archi
tecture]. 

Bijutsu Shuppansha, Tokyo 1958, repr. 
1963. 

Abatr. RES, 1964,4, no. 889. 
And!) KI)sei (3) !Ji. ill!~. 

Nihon no Miira a:$: ~ i -f , • 
Mummification in Japan. 
Mainichi Shimbunsha, Tokyo, 1961. 
Abstr. RES, 1968. 7. no. 575. 

Anon. (lO). 
TunIuvmg Pi Huo Chi It t.li •• 11. 
Album of Coloured Reproductions of the 

fresco-paintings at the Tunhuang cave
temples. 

Peking, 1957. 
Anon. (ll). 

Changsha Fa Chikh Pao-Kao :!lit) Ill. 
• 1!r. 

Report on the Excavations (of Tombs of 
the Chhu State, of the Warring States 
period, and of the Han Dynasties) at 
Chhangsha. 

Acad. Sinica Archaeol. Inst., Kho-HsUeh, 
Peking, 1957. 

Anon. (l7). 
Shou-hsU.n Tshai Hou Mu CMu Thu 1 WU 
••• UW±iI:~. 

Objects Excavated from the Tomb of the 
Duke of Tshai at Shou-hsien. 

Acad. Sinica. Archaeol. Inst., Peking, 1956. 
Anon. (37). 

Shang-Tshun-Ling KUQ Kuo Mu Ti 
...I: t-t .Utlll J,UiIl· 

The Cemetery (and Princely Tombs) of the 
State of (Northern) Kuo at Shang
tshun-ling (near Shen-hsien in the Sari
men Gorge Dam Area of the Yellow 
River). 

Institute of Archlleology, Academia~ca. 
PelUng, 1959 (Fleld Ex~ RepOrts, 
Ting Series, no. IO), (Yellow River 
Excavations Report no. 3). 

Anon. (1/8). 
Yiinnan Chin-Ning ShiII.ChaiShanJr,u MIl 

ChhiJ.nFa-ChWt".PaI).,Kao fI"ff $: 
;s- 11 III i!11l .•••• 1!r. 

Report on the Eieli\l1ation oh Group of 
Tombs (of the Tien Culture) at Shih·chai 
Shan near Chin-ning in Yu.nrum. 

2 vols. 
Yunnan Provincial Museum. 
wen-wu. Peking, 1959. 

Anon. (57). 
Ckung Y40 Chill If .;et. 
Repertorium of Chinese Materia Medieli\ 

(Drug Plants aIld their Parts, Animals 
and Minerals). 

4 vols. 
Jen-min Wef...6heng, Peking. 1961. 

Anon. (73) (Anbui Medical College Physio
therapy Dept.). 

ChIlng I An-MQ Hsiieh Chien Phien •• 
ffi ... tmf.l. 

Introduction to the Massage Techniques in 
Chinese Medicine. 

Jen-min Wei-shq, Peking, 1960, repr. 1963 
Anon. (74) (National Physical Education 

Council). 
Thai Chi ChhiJan Yiln Tung :t: ••••• 
The Chinese Bo:Qna Movements [matnK:t

ions for the exercises]. 
Jen-min Thi-yU, Peking, 1962 . 

Anon. (77). 
ChhiKung LiaoFa ChiIlng I.~ ..... 
Lectures on Reaipiratory Phy$iothenpy. 
Kho-hsUeh Chi.shut Shanghai, 1958. 

Anon. (78). 
Chung-KIlO Chill CkIIien &hiII Ting Liang 

Fen-Hsi, If .' MS iZ.liElt 5:t~. 
Analyses of Chinese Coina (of different 

Dynasties) . 
KHS. 19:U, 6 (no. u), U73. 
Table reprinted in Wang Chin (1/), p.88. 

Anon. (100). 
ShaQ-Hsing Chiu Niong Tsao iiM, •• &. 
Methods of Fermentation (and Distillation) 

of Wine used at Shao-hsing (Chekiang). 
Chhing Kung Yeh, Peking, 1958 . 

Anon. (lOl). 
Chung-Kuo Ming Tshai Phu '*' III ~ ~ •. 
Famous Dishes of Chinese Cookery. 
12 vols. 
ehhing Kung Yeh, Peking, 1965. 
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Anon. (103). 

NiIum Miira 110 Kenkya B * ~ ..( ,It;) 

iIf~· 
Researches on Mummies (and Self-Mummi

fication) in Japan. 
Heibonsha, Tokyo, 1971. 

Anon. (104). 
ClrJumgsM Ma Wmrg Tui i Hao Han Mu 

Fa-Chi1eh ChUn-Pao A tP .m 3: ~ - It 
_ • JiUiIIUIl. 

Preliminary Report on the Excavation of Han 
Tomb No. 1 at Ma-wang-cui (Hayagriva 
Hill) near Chhangsha [the Lady of Tai, 
c. -180]. 

wen Wil, Peking, 1972. 
Anon. (105). 

K6kogaku-shil 110 Shin-Hakkm; Nism-yonen 
tiuu no Kimu Orinwno Sono-hoM l# ii 
IJJ:.1t;) fiHR.; ==f~. 'f ~ It;) lit 
•• ~~lt;)fII&. 

A New Discovery in Archaeology; Painted 
Silks, Textiles and other Things more than 
Two Thousand Years old. 

yc, 1972 (no. 9), 68, with colour-plates. 
Anon. (106). 

Win-Hua Ta Ko-Ming Chhi Chim CMu Thu 
Win Wu 31: {t *- 1ft t.r 1QJ1lll1:B ± 
31:". 

Cultural Relics Unearthed during the period 
of the Great Cultural Revolution (1965-'71), 
vol. I [album]. 

wen Wu, Peking, 1972. 
Anon. (109). 

Chung-Kuo Kao TIng Chih-Wu Thu ChUn 
.,plljlj •• " •• · 

]eonographia Cormophytorum Sinicorum 
(Flora of Chinese Higher Plants). 

2 vols. Kho-HsUeh, Peking, 1972 (for Nat. 
Inst. of Botany). 

Anon. (110). 
CIrJumg Yung Chung TSMO Yao Thu Phu 

#Jft * ••••. 
Illustrated Flora of the Most Commonly 

Used Drug Plants in Chinese Medicine. 
Jen-min Wei-sheng, Peking, 1970. 

Anon. (111). 
Man-ehhlng Han Mu Fa-Chi1eh Chi Yao 
fIj~_llJil.E~. 

The Essential Findings of the Excavations of 
the (Two) Han Tombs at Man-chheng 
(Hopei), [Liu Sheng, Prince Ching of 
Chung-shan, and his consort Tou Wan]. 

KKTH, 1972, (no. 1),8. 
Anon. (113). 

Man-ehhlng Han Mu • Chin Lou Yil-]' ti 
Chhing-Lt ha Fu- Yuan fIj ~ _ 11 r ~ '" 
: ~J R9 iiIt • fa fI ~. 

On the Origin and Detailed Structure of 
the Jade Body-cases Sewn with Gold 
Thread found in the Han Tombs at Man
chbeng. 

KKTH, 1972, (no. 2), 39. 

Anon. (113). 
Shih Than Chi-nan Wu-ying Shan CMu

Thu-tiHsiHan,Lo Wu, TsaChi, YmHuan 
TMO Yung 1(. tilt Jfi ;e • 111 I:B ± R9 
i! _ ..... ;t1i.1t • lift. 

A Discourse on the Early Han pottery models 
of musicians, dancers, acrobats and mis
cellaneous artists performing at a banquet, 
discovered in a Tomb at Wu-ying Shan 
(Shadowlesa Hill) near Chinan (in Shan
tung province). 

WWTK, 1972, (no. 5), 19. 
Anon. (115). 

Ttlhu-Hmrg Ta Shih Chuan ;g Mc *- .. {!I. 
A Biography of the Great Buddhist Teacher, 

Tzhu-Hang (d., self-mummified, 195,.). 
Thaipei, 1959 (Kan Lu Tshung Shu ser. 

no. Il). 
AoId Masaru (l) .. 7k lE~. 

Chaka Meibutsu K6 .,p 11 fi ,,~ . 
Studies on Things of Renown in (Ancient 

and Medieval) China, [including aro
matics, incense and spices]. 

ShunjOsha, Tokyo, 1959. 
Abstr. RBS, 1965, 5, no. 836. 

Asahina Yasuhilto (1) (ed.) tIJ .It ~ •• with 
16 collaborators. 

ShiJs6in Yakubutm lE" ~ • c1;). 
The Sh15s15in Medicinals; a Report on 

Scientific Researches. 
With an English abstract by Obata Shige

yoshi. 
Shokubutsu Bunken Kankl5-kai, Osaka, 1955. 

Chan Jan-Hui (l) iI ta •. 
Alternative orthography of Tan Jan-Hui (1). 

Chang Chhang-Shao (l) !Ill S M. 
Hsim-tai-ti Chung Yao Y m-Chiu ~ ft ~ 
*.liJf~. 

Modem Researches on Chinese Drugs. 
Kho-hsUeh Chi-shu, Shanghai, 1956. 

Chang Chhi-Yiin (~) (ed.) !Ill~~. 
Chun,r-Hua Min Kuo Ti-Thu Chi .,p II~ 

III JoIIOIUI. 
Adas of the Chinese Republic (5 vols.): 

vol. I Thaiwan, vol. 2, Central Asia, 
vol. 3 North China, vol. ,. South China, 
vol. 5 General maps. 

National Defence College} 
National Geographical Thaipei,1962-3. 
Institute 

Chang Ching-Lu (l). 
Chung-Kuo Chin-Tai Chhu-Pan Shih-Liao 

CMu Phim I'j:3 Iil!II i'I ft I:B l!lit !t!. *,,:tIJ 11· 
Materials for a History of Modem Book

Publishing in China, Pt. I. 
Chang Hsin-Cbbeng (l) !Ill Q lit. 

Wei Shu Thung KMo 1.1$ .. iSi~. 
A Complete Investigation of the (Ancient 

and Medieval) Books of Doubtful 
Authenticity. 

2 vols., Com. Press, 1939, repr. 1957. 
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Chang Hsing-Yiin (l) • ~ •• 
Yin Shih Pien fiX :fit: m. 
A Discussion of Foods and Beverages. 
1814, repr. 1824. 
Cf. Dudgeon (2). 

Chang Hsuan (1) !lI;I1j. 
Chung wen Chhang Yung San Chhien Tzu 

Hsing I Shih $31: *m="f*~ ••. 
Etymologies of Three Thousand Chinese 

Characters in Common Use. 
Hongkong Univ. Press, 1968. 

Chang Hung-Chao (1) !i: M iJJ. 
Shih Ya ilHfE. 
Lapidarium Sinicum; a Study of the R'Ocks, 

Fossils and Minerals as known in 
Chinese Literature. 

Chinese Geo!. Survey, Peiping: 1St ed. 1921, 
2nd ed. 1927. 

MGSC (ser. B), no. 2, 1-432 (with Eng!. 
summary). 

Crit. P. Demieville, BEFEO, 1924,24. 
276. 

Chang Hung-Chao (3) 11 JIj iJI· 
Chung-Kuo Yung Hsin ti Chhi- Yuan 
$mm~ft4Jt§~· 

Origins and Development of Zinc Tech
nology in China. 

KHS, 1923, 8 (no. 3), 233, repr. in Wang 
Chin (2), p. 2[. 

Cf. Chang Hung-Chao (2). 
Chang Hung-Chao (6) It M ilJ. 

Tsai Shu Chung-Kuo Yung Hsin ti CMi
Yuan flHlIt $11 m '* l¥.l t§~. 

Further Remarks on the Origins and 
Development of Zinc Technology in 
China. 

KHS, 1925,9 (no. 9), 1II6, repr. in Wang 
Chin (2), P.29. 

Cf. Chang Hung-Chao (3). 
Chang Hung-Chao (8) It M ilJ. 

Lo shih 'Chung-Kuo I-Lan' Chiian Chin 
Shih I Cheng m-~ r $ IJ {}t III J f£; Sit 
~.m· 

Metals and Minerals as Treated in Laufer's 
'Sino-Iranica', translated with Commen
taries. 

MGSC ]925 (Ser. B), no. 3, 1-II9. 
With English preface by Ong Wen-Hso. 

Chang Tzu-Kao (1) !I =r~. 
Klw-Hsiieh Fa Ta Li1eh Shih ~ l!J It ~ 

1B3- ~. 
A Classified History of the Natural Sciences. 
Com. Press, Shanghai, 1923, repr. 1936. 

Chang Tzu-Kao (2) !lI:r jIj. 
Chung-Kuo Hua-Hsiieh Shih Kao (Ku-Tai 

chih Pu) $ 11 {t ¥l1! • (is'.ft ;Z ~). 
A Draft History of Chemistry in China 

(Section on Antiquity). 
Kho-HsUeh, Peking, 1964. 

Chang Tzu-Kao (3) !lI:r iJi. 
Lien Tan Shu Fa-SMng yu Fa-Chan 

.~:1'} tilt!:E!Iit ~ Hit· 

On the Origin and Development of Chinese 
Alchemy. 

CHJ. I96~, 7 (no. 2), 35. 
Chang Tzu-Kao (4) !liT jIj. 

Tshung Tu Hsi Thung Chhi Than Tao • Wit' 
Tzu Pen I f.IE ilUiUIUi ~!Il r:lll; * "'_. 

Tin-Plated Bronzes and the Possible 
Original Meaning of the Character wu. 

ASICJA, 1958 (no. 3), 7J. 
Chang Tzu-Kao (5) ~:rjlj. 

Chao Hsileh.Min • pen Tshao Kang Mu 
Shih I' Chu Shu Nien-Tai, Chitm"Lun 
Wo-Kuo Shou-Tzhu YungChhiang-Shiu 
KM Thung Pan Shih •• ,.r",~. 
El ~ ill; ti ~ • .ft.,. ~ ill .. ~m 11 
~~.If( •. 

On the Date of PublicatiQn of Cbao H.8Ueh
Min's Sltpplement to the Great Pharma· 
copoeia. and the Earliest Use of Acids for 
Etching Copper Plates in China. 

KHSC, 1962, x (no. 4). 106. 
Chang Tzu-Kao (6) ~TiJi. 

Lun Wo Kuo Niang Chiu Cbhi- Yuan ti 
Shih-Tai Wen-Thi .~rJl "fl!UUI tJCJ 
II1;fI:;II!B. 

On the QuestiQn of the Origin of Wine in 
China. 

CHJ. 1960, x7 (7), no. 2, 31. 
Chang Tzu-Kung (1) "R~. 

Li1eh Lun Chung-Kuo ti Nieh ChihPai. 
Thung ho tha Uai Li-Sh'" shang yU Du
Ya Ko Kuo ti Kuan-Hsi JI&.. $ III tf9 
..aii~flktElil1!x •• »i*. 
l¥.l1JM~. 

On Chinese Nickel and Paktong. and on 
their Role in the Historical Relations 
between Asia and Europe. 

KHS, 1957,33 (no. 2), 91. 
Chang Tzu-Kung (3) !lI. m. 

Yuan Su Fa-Hmn Shih ;e. ill it~. 
The Discovery of the Chemical Elements 

(a translation of Weeks (I), with some 
4Q% of original material added). 

Sbanghai, 1941. 
Chang W~n-Yuan (l). 

Thai Chi Chhiian Chhang Shih Wen Ta * it!. * III III ;r. 
Explanation of the Standard Principles of 

Chinese Boxing. 
Jen-min Thi-yu, Peking, 1962. 

Chao Pi-Chhen (l) ifHllt.f!!J. 
Hsing Mtng Fa CMJeh Ming Chih t't 'III'r '* 
~ fjJffli· 

A Clear Explanation of the Oral Instruct
ions concerning the Techniques of the 
Nature and the Life-Span. 

Chhi.shan-mei, Thaipei, Thaiwan, 1963-
Tr. Lu Khuan-Yu (4). 

Chi Yiin (1). 
Yi1eh Wei Tshao Thang Pi Chi III mt ~ ~ 

.ae re. 
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Chi Yiin (1) (Cont.) 

Jottings from the Yueh-wei Cottage. 
1800. 

Chia Tsu-Chang & Chia Tsu-Shan (1) 1{ iI. • 

•••• Chung-Kuo Chih-Wu Thu Chien *. M 4:!IJ 
IIIUI. 

Illustrated Dictionary of Chinese Flora 
[arranged on the Engler system; 2602 
entries]. 

Chung-hua, Peking, 1936, repr. 1955, 1958. 
Chia Yo-Han (Kerr, J. G.) JIj ~ ~ & Ho 

Liaa-Jan j'iiJ 7 f& (1). 
Hua HsUeh Chhu Clliai ft.lf\;fsIJf!. 
First Steps in Chemistry. 
Canton, I S70. 

Chiang Thien-Shu (1) 1(4;R RI. 
'Chhu T!Jlhu Hsin Chu' Tao Lun r!l!Str 

iEJ ijJ~. 
A Critique of the New Commentary on tlu 

Odts of Chhu. 
CHWSLT, 1962, I, SI. 
Abstr. RES, 1969, 8, no. SSS. 

Chiang Wei-Chhiao (1) [Yin Shih Tzu] 1(4 ••• 
Yin Shih T!JlU Ching Tso Fa ~::l! T" ~ 

i'lC. 
Yin Shih Tzu's Methods of Meditation 

rraoist]. 
Shih-yung, Hongkong, 1914, repr. 1960, 

1969. 
With Buddhist addendum, Hsu Phien 

Ifm. 
Cf. Lu Khuan-Yu (I), pp. 167, 193. 

Chi ang Wei-Chhiao (3) [Yin Shih Tzu] 1(41:1. 
Ching Tso Fa Chi Yao " ~ ~. J!:. 
The Important Essentials of Meditation 

Practice. 
Repr. Thaiwan Yin Ching Chhu, Thaipei, 

1962. 
[Chiang Wei-Chhiao] (3) Yin Shih Tzu wIn •. 

Hu Hsi Hsi Ching Yang Shhtg Fa !If-!l!lll .. ~~. 
Methods of Nourishing the Life-Force by 

Respiratory Physiotherapy and Medita
tion Techniqu~. 

Repr. Thai-Phing, Hongkong, 1963. 
[Chiang Wei-Chhiao] (4) Yin Shih Tzu W ••. 

Yin Shih T!JlU Ching Tso W ti Shlng Shih 
Yen Than !'1SI::l!T",,~m~ •• ~. 

Talks on the Preservation of Health by 
Experiments in Meditation. 

Printed together with the Hsu Phien of (1). 
Tzu-Yu, Thaichung, Thaiwan} 1957. 

Hongkong 
Cf. Lu Khuan-Yii, (I), pp. 157, 160, 193. 

Chiang Wei-Chhiao (5) l(4 *«1lF. 
Chung-Kuo-t; Hu Hsi Hr; Ching Yang 

Sheng Fa (Chh; Kung Fang Chih Fa) * III ~1If-all. ~~ ~(.liJ Vi 
~jtJ;). 

The Chinese Methods of Prolongevity by 
Respiratory and Meditational Technique 

37 

(Hygiene and Health due to the Circula
tion of the Chhi). 

Wei-Sheng, Shanghai, 1956, repr. 1957. 
Chiang Wei-Chhiao Wit. & Liu Kuei-Chen 

(1) • 
Chung 1 Than Chhi Kung Liao Fa * Iff 8! .liJ,. ~. 
ResPU'8.tory Physiotherapy in Chinese 

Medicine. 
Thai-Phing, Hongkong, 1964. 

Chieh Hsi-Kung (1) ~$~. 
Thai-yuan Tung-thai-pao Ch/m Thu ti Han 

Tai Thung Chhi :t: BJ{ l(:7.\: 1I1B ± ~ 
~oftM •. 

Bronze Objects of Han Date Excavated at 
Tung-thai-pao Village near Thaiyuan 
(Shansi), [including five unicorn-foot 
horse-hoof gold pieces, about 140 gms. 'wt., 
with almost illegible inscriptions]. 

WWTK, 1962 (no. 4/5), no. 138-9,66 
(71), ill. p. II. 

Abstr. RES, 1969, 8, no. 360 (p. 196). 
Chikashige Masumi (1) = (I) ~ 11 ~ m. 

TIJy(J Renkinjutsu; Kagakuj(J yori m;taTu 
TlJyiJjlklai 110 Bunka 
JI( ff: ilk ~ 1IIi Ht. If\.J:: J: 11 J! t-: 0 • 
ff: J:, oft Q.) ~ ft.· 

East Asian Alchemy; the Culture of 
East Asia in Early Times seen from the 
Chemical Point of View. 

Rokakuho Uchida, Tokyo, 1929, repr. 
1936. 

Based partly on (4) and on papers in 
SN I91S, 3 (no. 2) and 1919, .. (no. 2). 

Chikashige Masumi (3) ~mil\tm. 
TIJy(J Kod(Jki 110 Kagaku-ttki Kenkyu 

JI{ ff: i!i M. Q.) ft.. ~:riff~. 
A Chemical Investigation of Ancient 

Chinese Bronze [and Brass] Vessels. 
SN, 19I5, 3 (no. 2), 177. 

Chikashige Masumi (3) ~ It iJ.t m. 
Kagaku yori m;taru TlJyiJj(Jdai no Bunka 

ft.. J: 9 III t-: 0 JlhY' 1: {t 11) ~ ft.. 
The Culture of Ancient East Asia seen 

from the Viewpoint of Chemistry. 
SN, 1919, .. (no. 2), 169. 

Chikashige Masumi (4) ~ it iIlt m. 
TIJy(J Kodai Bunka no Kagakukan 

Jl ff: i!i oft ~ ft. 11) ft. "" rI· 
A Chemical View of Ancient East Asian 

Culture. 
Pr. pr. Tokyo, 1920. 

Chojiya Heibei (1). 
Shoreki Stirenho m;Q 1IlI! t3f! ~. 
The Manufacture of Saltpetre. 
Yedo, IS63. 

Chan Sangun (.3) ?£ tlHIt. 
Han'guk kwahak kisul sa 

am ~ !J!. t1c fIIj j!. 
A Brief History of Science and Technology 

in Korea. 
World Science Co. Seoul, 1966. 

NSC 
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Chou Feng-Wu llUUJ, Wang Wan-Chieh 
.:E.~ & Hsu Kuo-Chhien ~lIIff (1). 

Huang Ti Nei Ching Su wen, Pai Hua Chieh 
PHw Pi IHlllISa S~. 

The Yellow Emperor's Manual of Corporeal 
(Medicine); Questions (and Answers) about 
Living Matter j done into Colloquial 
Language. 

Jen-min Wei-sheng, Peking, 1963. 
Chou Shao-Hsien (1) ,Iq lB •• 

Tao Chia yU Shen Bskn • lilt jit j1j111l1. 
The Holy Immortals of Taoism; the 

Development of a Religion. 
Chung-Hua, Thaipei (Thaiwan), 1970. 

Chu Chi-Hai (1) *~W. 
'Chhu T:thu' Chieh Ku Shih I r •• J /Ii¥ till: 
~iI. 

Commentary on Parts of the Odes of CMu 
(especially Li Sao and Chiu Pien), [with 
special attention to botanical identifi
cations]. 

CHWSLT, 1962,2, ". 
Abstr. RES, 1969.8, no. 557. 

Chu Lien (1) *iil. 
Hsin Chen Chiu Hfiieh ~tt~ •. 
New Treatise on Acupuncture and Moxi

bustion. 
Jen-min Wei-sheng, Peking, 1954. 

Chhang Pi-n (1) a ~1i. 
Shlll) Fu Khao llJ1;~~. 
A Study of the Shuo Fu Floriiegium. 
Chinese Planning Commission for East 

Asian Studies, Thaipei (Thaiwan), 1962. 
Chhen Ching (1) ~ l!I!:. 

Chhiu Ku Ching She Chin Shih Thu ~ i!i 
m 1!i ~ 4i Ill. 

Illustrations of Antiques in Bronze and 
Stone from the Spirit-of-Searcrung-Out
Antiquity Cottage. 

Chhen Kung-Jou (3) Ft ~~. 
Pai-Sha Thang Mu Chien Pao S tp .. 11 

Iiii ~. 
Preliminary Report on (the Excavation of) a 

Thang Tomb at the Pai-sha (Reservoir), 
(in Yu-hsien, Honan). 

KKTH, 1955 (no. x), 22. 

Chhen Kuo-Fu (1) Ft 11 ?f. 
'Tao Tsang' YuanLiuKhao riilll.dlil! iAE~. 
A Study on the Evolution of the Taoist 

Patrology. 
1st ed. Chung-Hua, Shanghai, 1949. 
2nd ed. in 2 vols., Chung-Hua, Peking, 1963. 

Chhen Meng-Chia (4) Ft If. *. 
Yin Hsii Pu Tzhu Tsung Shu 1Jt III r ~ aii 

illt· 
A study of the Characters on the Shang 

Oracle-Bones. 
Kho-Hsueh, Peking, 1956. 

Chhen Pang-Hsien (1) ~ jl\ If. 
Chung Kill) I-Hsiieh Shih 1:J:l1il!l!Jf. jI!. 
History of Chinese Medicine. 
Corn. Press, Shanghai, 1937, 1957. 

Chhen Phan (7) rt t1& • 
Chan-Kuo C/fhin Ban Chien Fflng .. Sh0 

KhaoLun .1I.~IH11i::l::* •. 
Investigations on the Magi<:ians of the 

Warring States. Chhin and Han periods. 
ASIBIHP, 1948. 17. 7. 

Chhen Pi-Liu Ft 11 ~ & Cheng Cho-Jen (1) 
..!ItA. 

Ling Shu Ching, Pai Hua Chieh •• ill! 
slIi~. 

The Yellow Emperor's Manual of Corporeal 
(Medicine); the Vital AxiS; done into 
Colloquial Language. 

Jen_min Wei-sheng, Peking, 1963. 
Chhen Thao (l). 

Chlti Kung KIw-Hsiieh Chhang Shih fi[1i:JJ 
~~#~. 

A General Introduction to the Science of 
Respiratory Physiotherapy. 

Kho-hsUeh Chi-shu, Shanghai, I958. 
Chhen Wen-Hsi (1) Ft~~. 

Lu-kan-shih 'Tutty' Thou-lhih Thang-Thi 
:l:1I it;fi Tutty .';fi ••. 
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GENERAL INDEX 
by MURIEL MOYLE 

NOTES 

(I) Articles (such as 'the', 'al-', etc.) occurring at the beginning of an entry, and 
prefixes (such as • de', • van', etc.) are ignored in the alphabetical sequence. Saints 
appear among all letters of the alphabet according to their proper names. Styles 
such as Mr, Dr, if occurring in book titles or phrases, are ignored; if with proper 
names, printed following them. 

(2) The various parts of hyphenated words are treated as separate words in the 
alphabetical sequence. It should be remembered that, in accordance with the 
conventions adopted, some Chinese proper names are written as separate 
syllables while others are written as one word. 

(3) In the arrangement of Chinese words, Chh- and Hs- follow normal alpha
betical sequence, and u is treated as equivalent to u. 

(4) References to footnotes are not given except for certain special subjects with 
which the text does not deal. They are indicated by brackets containing the super
script letter of the footnote. 

(5) Explanatory words in brackets indicating fields of work are added for Chinese 
scientific and technological persons (and occasionally for some of other cultures), 
but not for political or military figures (except kings and princes). 

A-La-chi chiu (Mongolian araki), 135 
A-Lo-Na-Shun (usurping minister at the court 

of Magadha, +648), 197 
Aaron of Alexandria (priest and physician, +7th 

century), 41 I 
'Abbasid Caliphate (+750 to + 1258), 389, 391, 

417 
'Abd al-Malik (Caliph, r. +685 to +705), 475 
Abishag the Shunamite, 497 (b) 
Abkhasia, Russian Georgia, 507 
Ablution (alchemical process), 9 
Abraxas talisman, 375, 376 
Abu'l 'Abbas Abmad Shihab ai-Din al-'Umari 

(geographer, d. + 1338), 417 (g) 
AM 'Abd Allah Mubammad ibn Abmad ibn 

Yusuf al-Khwarizmi (encyclopaedist, + loth 
century), 424 (j), 436 (e) 

Abu Bakr 'Ali ibn Mubammad al-Khurasani 
(Jabirian commentator, ft. + loth century), 
393 (0) 

Abu al-Faraj al-Malati (Jacobite Patriarch 
Gregorius, and astronomer, d. + 1386), 4 I I, 
452 (g), 476 (f) 

Abu'l-l;Iasan (Phu-Ko-San, envoy to China, 
+958), 158 

Abu Ja'far Mubammad ibn abi al-'Azaqir 
al-Shalmaghiini (mystical theologian, perhaps 
Jabirian writer and commentator, martyred 
+933, or +934), 393 (0) 

Abu Ja'far Mubammad ibn Jarir al-Tabari 
(historian, +838 to +923), 451 (i) 

Abu Man~ur 'Abd aJ-Malik al-Tha'a1ibi (writer, 
+961 to + 1038), 425 (e) 

Abu Manl1ur al-Harawi (+ loth-century Persian 
physician), 60 

Abu Ma'shar. See Ja'far al-Balkhi ... 
Abu Mubruz Khalaf ai-Ab mar (poet and literary 

historian, d. c. +800), 423 
Abu N~r Mub. ibn Mub. ibn Tarkhiin ibn 

Uzlogh al-Farabi (philosophical commen
tator, d. +950; 'the Second Master') 405, 
423 (d), 469 

Abu al-Qasim al-Zahrawi (Abulcasis, physician, 
pharmacist and medical encyclopaedist, d. 
c + 1013), 60, 128 

Abii al-Qasim l;Iasan ibn 'Ali al-Tu1ii. See Firdawsi 
Abu Qiran al-Nisibi (Jabirian commentator, 

+ loth century), 393 (0) 
Abulcasis. See Abu al-Qasim al-Zahrawi 
Acarnanians, 500 
Accessibility of truth, universal, 324 (b) 
Account of the Travels of the Emperor Mu. See 

Mu Thien Tzu Chuan 
Acetarsone, 192 
Acetate ion, 179 
Acetic acid, 21, 153, 155, 172, 173, 176, 177, 185, 

196 
concentration of, 178-9 
glacial, 178 
See also Vinegar 

Acetone, 178 
Achaemenid period, 334 
Achiwa Gora (I), 502 
Acidosis, 446 (b) 
Acoustics, 298, 305 
Acta Sanctomm (Bollandists), 340 (e) 



INDEX 

Action and reaction, 307 
Action at a distance, 308, 502 
Acts of Archelaus, 386 (e) 
Acts of the Holy Apostle Thomas, 377, 383, 384 
Acts of Kyriakos and Julitta, 377 
Acts of St Procopius (early +8th century), 340 
Adam, 369 (c), 483, 494 
Adam and Eve, sulphur and mercury, Yang and 

Yin, 376 (h) 
Adam's Peak in Ceylon, 412 (h) 
Adelard of Bath (translator, ft. + II30), 403 
Adhaspiitana-yantra, 55 (e) 
'Adl (justice, or equilibrium), 461, 477, 480. 

See also Krasis 
Administration of the Emperor Akbar. See A'in-i 

Akbari 
Adhritus, identification of the word, 475-6 
Aegean sea, 334 
Aeneas of Gaza (+484), 344 
Aeon (God of Sabaoth, in Gnosticism), 377 (j) 
Aetites, 205-7, 356 (a), 364 
Aetius of Amida (physician and medical encyclo

paedist, ft. + 530 to + 560), 473 (j) 
Affinitas, 322 

Affinities, 312, 313, 320. See also Chemical 
affinities 

Afghanistan, 423 
Africa, I I 1 

North,388 
South,385 

Africanus, Sextus Julius (writer on chemical and 
other techniques, d. +232), 327 

'After-burning wine' (chi shaD chiu), 143 
Agathodaemon, 327, 344, 345, 375, 415· See also 

Hermes-Agathodaemon 
Ageing, 236, 507 (d) 

deceleration of, 243-4 
Agricola, Georgius (+ 16th-century metallurgist), 

58, 180 
Agronomy, 325 
Aguamiel, 108 (a) 
Al).mad al-Sabti (diviner, + 12th century), 471 
Ahriman, 334 
Ahura-Mazda, 334 
The Aim of the Sage (Pseudo-al-Majriti). See 

Kitiib Ghiyat al-l;Iakim 
Ain al $an'a wa'aun al-$ana'a (Essence of the 

Art and Aid to the Workers), 402 
A'in-i Akbari (The Administration of the 

Emperor Akbar), 106 
Air, all phenomenal things composed of, 222 
al-Akfiini. See al-Sakhawi, Mubammad ... 
Akhbiir al-$in wa'l-Hind (A Relation of China 

and India), 417 
Akkadian cuneiform tablets, 82 
Alamiit, 397 
Albedo. See Whitening 
Albertus Magnus (Albert of Bollstadt, + 1206 to 

+ 1280), 322, 367, 368, 491-2 
Albumasar. See Abii Ma'shar Ja'far al-Balkhi 
Albumen, 295 
Alchemical apparatus, 1 if., 162-7, 248, 272, 395 

cosmic correspondences in, 279-81 
Alchemical formulae, 216-17 
Alchemical poets, 327, 40 I, 49 I 
Alchemical Preparations of Master Mo. See 

Mo Tzu Tan Fa 
Alchemical stories, 419-20 
Alchemical texts, 68,148,171, !8.2, 186, 189, 194. 

21 1,220-1,456 
Arabic. See Arabic alchemical texts 
Persian See Persian alchem~ texts 
Syriac. See Syriac alchemical texts 

Alchemical treasure, from lowest and most 
repulsive origins, 436 

'The Alchemist' (Ben Johson), 242-3, 278-<:;, 
327 (It), 453 

Alchemy and alchemists 
animal substances in, 403 
and the Apocalypse, 216 
Arabic. See Arabic alchemy 
Chinese priority in, 76 
External, 266, 298 
hu merchants and, 419-21 
laboratory, 212, 220, 245-6, 247, 249, 250, 255. 

275 
mating of contraries in, 318 
medicine and, 220-1, 393, 505-6 
meditational, 233 
and modern chemistry, contrasted, 275-6, 366 
Paracelsus' doctrines on, 505 if. 
Persian. See Persia 
phvsioiogical, 17 (b), :U2, 233, 240, 24S-6, 249. 

;54 (a), 255, 265, 266, 281, 288, Z9I, 293. 
306,319,353,372,419-20,476,497.501 

and proto-science, 243-4, z98 
quantitative factors in, 300 
relations between theory and practice, 2Zo-I, 

Z5S 
respiratory, 268 
ritual acts and. See Rites and ceremonies 
secrecy of, 70, 259, 324-
sexual, 268, 503 
speculative and operational, 495 
Syriac, I I 

Taoism and. See Talilism 
technical terms. See Technical terms 
theoretical, 248-50, 298 
time and, 221-3 
value for State Treasury, 494, 495 (d) 
Western. See Europe 

Alcohol, 43, 103, 13 1 , 179, 395, 499 
boiling point, 124 
concentrates, 155 
discovery of, 98, 12'!h 127 
distillation of. See Distillation 
ethyl, 122 
illegal, 1 to-I 
medical use of, 122-3, 135, 136, l49 
praise of, 121-2 
specific heat of, 125 

Alcohol-content 
of distilled Chinese spirits, 68 
of wines, 128 
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Alcohol solutions, 158 
above 40 % in strength, 157 
made by congelation method, 140 

Alderotti, Taddeo (physician and chemist, late 
+ 13th century), 44, 92, 93, 94, 122, 123 

Alembics, 84, 86, 87, 128, 131, 132, 149 
distillation with, 60 
makers of, 426 

Aleppo, 410 
Alexander of Aphrodisias (+ 3rd century), 60 
Alexander the Great (d. -323), 333, 334,369, 387, 

409,412 (d) 
Alexander-Romance, 449, 494 (a), 498 (c) 
Alexander of Tralles (physician and medical 

writer, c. +525 to +605), 473 (j) 
Alexandria, 333, 387 

destruction of the Library and Museum, 328 
Alexandrian mechanicians, 488 
Alexandrian proto-chemists. See Hellenistic proto-

chemists 
Alexandrian still. See Stills, Hellenistic 
Alfraganus. See Ibn Katir al-Farghiini ... 
Algazel. See al-Ghaziili ..• 
Algebra, 424 
Algerians 

extraction apparatus, 106, 107, 120 
steam distillation, 130 

'AIi (the Prophet's son-in-law), 396 
'Ali ibn al-'Abbiis al-Majl1si ('the Mage' or 

'Zoroastrian', Persian physician and medical 
writer, d. +994), 484 

'AIi ibn Sahl Rabbiin al-Tabari (physician and 
medical writer, d. +860), 463 

Alkahest (universal solvent), 198 
Alkali metals, 174, 187 
Alkalies, 395, 398 

volatile, 433 
'Alkaline air', 433 
'Allami, Abl1'I-Flq;1 (historian, c. + I 590), 106 
Allantoic fluid, 368 
Allchin, F.R. (I), 86, 131 
Alloying, of precious metals with copper, tin, 

lead etc., 365 
Alloys, 402 

arsenical, 33 
bronze and brass, 43 I (h) 
copper, 33, 74, 431 (h) 
cupro-nickel, 43 I ff. 
deceitful, 332 
gold-copper, 402 
gold-like (claudianon), 326 
golden-coloured, 76, 295 
gold-containing, 353 
iron, 33 
lead, 33, 431 (h) 
paktong, 33, 43 I ff. 
tin, 33 
uniform substrate, 335, 358 
'white copper', 430 (g) 

Almaden, Spain, mercury mines at, 49, 337 
Aloes-wood, 496 (f) 
Alopen, Nestorian Bishop (+635), 505 

Altai mountains, 381, 437, 438 
miners of, 339 

Altar, in honour of Thai I, 465 
Altar of Heaven, 465 (e) 
Altar of the Nine Halls, 468 (b) 
Aludels, 18, 19, 22, 47, 49 

with 'shelves', 83 
of silver, 25 

Aluminium, 199 
oxide films of, 358 

Alums, 40, 173, 176, 196--'7, 199, 200, 201, 202. 
225,262,299,315,3 18,320,356,434 

ammonia, 434 
'bird-droppings - " 203 
'essence of', 198 
solubilisation of, 168, 171, 172 
yellow iron, 173 

Amalgamation, 57 (e), 313, 317, 337 
Amalgamation gilding. See Gilding 
Amalgamation silvering. See Silvering 
Amalgams, 7 (b), 54, 76, 174, 255, 256, 257, 317. 

358, 380 
copper-mercury, 74 
tin-mercury, 402 
zinc-mercury, 317 

Amber, 235, 312, 315, 337 
fossil, 363 

Ambergris, 496 
Ambix, 58, 80, 81, 124, 126 
Ameisenova, Zofia, 93 
Americas, discovery of the, 165 
Ammonia, 204, 395, 433, 448 

alum, 434 
gaseous, 433 
salts of, 435 

'Ammoniac salt', 433, 447 
Ammonium carbonate, 204. 404 (g), 409, 432, 433, 

434,435 
evaporation of, 461 
formation of, by exchange with lime salts, 441 

Ammonium chloride (salammoniac), 184, 196, 197. 
294,295, 317, 320, 373, 390,395, 398,4°2• 
409, 412, 432, 433, 435-6, 437, 439, 441 

in China, 439 ff., 447 
elixir made from, 481 
evaporation of, 46 I 
industry, 443 
medical uses of, 442, 481 
purification of, 442 
refrigerant effect of, 440 
source of, 437 ff. 
terminology. See Technical terms 

Ammonium sulphide, 126 
Amniotic fluid, 368 
Amoy dialect, 352 
Amphisbaena (two-headed serpent), 52 
Amphoras, 143 (e) 
Amulets. See Talismans 
Aml1n-Ra, temple of, 433 
Amusing Anecdotes of the Chhi Man Tribes

folk, in Southern Hunan. See Chhi Man 
Tshung Hsiao 
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An-Hsi. See Parthia 
An Lu-Shan (rebel general, c. +750),416 
An-ting, Prince of, 145 
An-Tun embassy, 332 
Anacardia, 476 (b) 
Analogy, 322 (g) 
Analytical Dictionary of Characters. See Shuo 

Wen 
Anastasius Siientiariu8 (Byzantine emperor, 

+ 50 4),345 
Anathumiasis, 388, 457, 459 
Anatolia, 333 
Anaxilaus of Larissa (magician-technician, ft. 

-40 to -28), 331 
Anaximander, 399 
al-Andalusi (+ 13th-century astronomer at 

Maraghah), 425 (g) 
al-Andalusi. See Ibn Arfa' Ra's .... 
Andersson, J. G. (6), 25, 28; (8), 57 
Andes, 507 
Andhra Pradesh, 105 
Ang chiu (greenish-white wine), 139 (g) 
Angels, fall of the, 340- 1, 343 
Angelus, Johannes (+ 1488), 340 
Anhydrous salt, 183 
Anima and animus, 227-8 
Anima natura/iter materialistica, 229 (b) 
Animal lore, 311, 312 
Animal refuse, destructive distillation of, 433 
Animal substances, 395, 398, 401 , 409, 435 
Animals, 314 

generation of, 401 
growth-cycles of, 243, 246 
nutrition of, 384 
waste matter of, 404 

Animation techniques, 488-9 
Ankylosis, 209 
Annals of the Latter-Day Sage .... See Slu:zng

Chhing Hou Sheng Tao Chiin Lieh Chi 
Annamcse language, 352 
Annular rim or gutter, 29-30, 80, 81, 82, 86, 94, 

Ill, II3. 114, II5-7, 120, 130 
Annunciations of the Immortals, 214 
al-An~ari. See al-Dimashqi, Shams aI-Din .... 
Answers of the Venerable Master Lei concerning 

Drugs. See Lei Kung Yao Tui 
'Ant-gold' (pipilika), 339 
Antacid, 450 
Antelope horn, used for grinding, 162 
Anthocyanin, 147 
Anthroparion, 487 (h) 
Anti-coining edicts, 330, 332 
'Anti-worldly' conceptions, 379 
Antidotes, 208 
Antigonus (first King of Asia Minor and Palestine, 

after Alexander, d. -30r), 333 
Antimony, 44, 358 
Antioch, 333 
Antipathies. See Sympathies and antipathies 
Ants, 'gold-digging', 338-9 
Anyanja. See Tribal peoples 
Apamea, 386 (d) 

Apepi, 375 (f) 
Aphorisms. See Prot<l-chemical aphorisms 
Aphrodisiacs, 496 (e) 
Aphrodite, magic girdle of, 339 (c) 
Apocalypse, Taoist, 216 
Apocryphal Classics. See Cbhan Wei mu 
Apocryphal Treatise on the '(Book of) Chll:nges' 

... See I We; Chhien Tso Tu 
Apocryphal Treatise on the 'Spring and Autumn 

Annals'; the Mystical Diagrams of Cosmic 
Destiny. See Chhun Chhiu Wei YuanMing 
Pao 

Apollonius of Tyana (tbaumaturgist, ft. c. +96), 
369, 373 

Ap%geticus (Tertullian), 343 (b) 
Apostolic succession, 396 
'Applejack', I5l (c) 
Apricot, 453 
Aqriiblidhin (Pharmacopoeia, +- loth century), 

452 (k) 
Aqua cuproUl, 199 
Aqua fortis, 196 
Aqua regia, 174, 176, 196, 197 
Arab conquests, 422, 423 
Arab empire, 416 
Arabic alchemical texts, 378, 425, 429. 432, 435. 

469-70,485 
Arabic alchemy. 22, 33, 83. 195. 236, 27S. 323. 

366, 373, 378, 389-408, 409, 427. 434, 435, 
439, 471 

Chinese influence on, 417, 462., 469 ff. 
compared with Hellenistic proto-chemist.ry. 

393-5 
East Asian influence on, 390, 401 
first appearance of mercury-sulphur theo~ in, 

454 
magic square and, 468-9 
magical elements in, 395 
poison principle in, 484 

Arabic alphabet, numerical value of the letters of, 
47 1 

Arabic aurifaction and aurifactors, 391, 393, 402, 
403, 412, 475. 477 

Arabic aurifiction, 392, 393, 402, 404, 405. 408 
Arabic cultural boundaries, 388-9 
Arabic embassies, to China, 416 
Arabic geographical names. Chinese translitera-

tion of, 423 
Arabic language, 351, 352, 355 
Arabic lists of the seven metals, 429 
Arabic medicine, 398, 425 
Arabic proto-chemistry, 427 

Chinese influence on. 462, 49.1 
Arabs, lIS, 131, 178, 313, 335, 350, 351, 363, 

369,494 
artificial colouring of essential oils, 147 
distillation, 105, I;n, 128, 158, 159, 160 

apparatus,87, IB, 129 
elixirs, 472 ff. 
magic square, 46.4-
material immortality and longevity, 391, 393, 

404.498 
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Arabs (cont.) 
merchaliilts, 107, 417-21 
proto-chemical literature, 3 I I 

saltpetre, 194 
sublimation of camphor, 49 
translations. See Translations 

Arak (Araqi), II2, 135, 137 (a), 148 
Aral Sea, 370 
Aramaic language, 334, 351 
Araqiath (essential oils), 13 I (a) 
Aras, 413 
Arcana, 505 
Arcane Essentials of the Fivefold Categorisation 

based on the 'Kinship of the Three'. See 
Tshan Thrmg Chhi Wu Hsiang Lei Pi Yao 

Arcane Essentials of the Mainstream of Taoism ... 
See Thai-Shang Chu Kuo Chill Min Tsun{f 
Chen Pi Yao 

Arcane Memorandum of the Red Pine Master, 
240 

'Arcanum of human blood', 487 (h), 497 
Archaeological excavations, 14, 26, 27, 51, 55, 

85-6, 97, 162, 163, 376 
Archaeological Institute of Academia Sinica, Sian, 

28,30 
Archaeus, 470 (k), 506 (c) 
Archidoxis (Paracelsus), 152, 322 
Ardashir (fictive Persian King), 415 
Aristotle, and Aristotelian philosophy, 60, 122, 

124, 128, 277, 305, 318, 322, 325, 329, 350, 
362, 367 

Aristotelian four elements, 122, 336, 395, 400, 
459, 460, 472 (g) 

Aristotelian four principles, 394 
Aristotelian physics of motion, 283 (b) 
Aristotelian terrestrial exhalations, 457 
Armadillo lizard, 385 
Armenia, 333, 335, 410, 485 
Armenian alchemical MSS, 73 (a), I I I 

Armillary spheres, 487 
Arnold of Villanova (alchemical writer, c. + 1235 

to + 131 I), 454, 507 
Aromatics, 159 
Arrow-heads, 430, 43 I 
Arrowroot, 20 
Arsenate, 176, 191, 192 
Arsenic, 358, 374, 375, 434, 470, 473 

alloys of. See Alloys 
in medicine, 192 
solubilisation of, 176 
white, 294, 295 

Arsenic trioxide, 295 
Arsenic trisulphide, 295, 318 
Arsenical copper, 295, 402 
Arsenical sulphides, 40, 172, 177, 191, 295, 317, 

356 
Arsenical vapours, and the treatment of base 

metals, 358 
Arsenious acid, 320 
Arsenious oxide, 191 
Arsenite, 176, 191, 192 
Arsenolite, 206, 225, 226, 287, 288 

Art, Ouroborus symbol in, 380-1, 384 
Art of Prolonging Life (Hufeland), 502 
Artephius, 402, 495 . 
Artlzaitistra, 131, 132 
Artificers' Record. See Khao Kung Chi 
Artificial generation. See Generation 
Artisanal papyri, 365, 374 
Artisans, 190, 298, 329, 349 

ability to control Nature, 22 I, 243 
proto-chemical, 365 
settled in Baghdad, 416 

Asbestos, 177, 337, 422 (b) 
Ascetics, 373 
Asclepills (Hermetic book), 314 (b) 
Asem, 365 
Ash-baths, 32 (b), 294 
'Ashara Krltub 'ala Ra'y BaUntis $tibib al-Tilasmtit 

(Ten Books of the Opinions of Batiniis, 
Lord of Talismans), 461 

Ash'aris (orthodox Islamic theologians and 
followers, + loth century), 429 

Ashmole, Elias (virtuoso, + 1617 to + 1692), 
502 (h) 

Aspergillus moulds, 135 
Assaying, 236 
Assemblies of philosophical alchemists, 366, 397, 

398-9, 400 (b) 
Astral body, 470 (k) 
Astral lore, 334 
Astrography, 381, 384 
Astrolabists, 426 
Astrology, 280 (a), 304, 342, 402, 492 
Astronomy and astronomers, 220, 222-3, 292,298, 

305, 342, 392, 423, 424, 425 
nomenclature. See Technical terms 
polar-equatorial, 487 

'Atii Ibn ~\:Imad al-Samarqandi (astronomer, 
ft. + 1362), 424 (a) 

Ataraxy, 245, 246, 372 
Atomic theories, 308, 374 
Atomic weights, 43 I 
Atoms, 388 

combination of, 321 
Hellenistic proto-chemists and, 374 

'Atrabilious diseases', 483 
Atramentum (ferrous sulphate). See Ferrous 

sulphate 
Attar of roses, 159 
Aubrey, John, 497 (c) 
Aurea Catena Home';, 503 (n) 
Aurifaction, 168, 221, 236, 243-4, 245, 247, 295, 

311 , 323, 324, 328, 330, 332, 334, 339, 344, 
350, 35 1, 354, 357, 358, 374, 385, 387, 398, 
401 , 420, 459, 481 , 486, 492, 494 

anti-coining edict and, 332 
Arabic. See Arabic aurifaction 
government-supported, 330 
Hellenistic, 336, 337, 35 1, 355 
hu merchants and, 419 
Paracelsus and. 507 

Aurifiction, 221, 323, 327, 328, 339, 35 1, 354, 
357, 358, 374, 387, 456 
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Aurifiction (COnt.) 
Arabic. See Arabic aurifiction 
not the business of alchemists, 505 
Diocletian's proscription of, 332, 340 
Hellenistic, 337, 35 1, 355 
hu merchants and, 419 

Aurifictive papyri, 327 
Auspicious and inauspicious days, 175 
Authentic Statements of the Chheng brothers of 

Honan. See Honan Chheng Shih Tshui Yen 
Autolysis, 205 
Automata, 488-<) 
Autopsy, 507 
Avestan texts, 334 
Avicebron. See Solomon ben Judah ibn Gabirol 
Avicenna. See lbn Sin a 
Avogadro's law, 321 
Axioms, of Pseudo-Democritus, 326 
Ayyub al-Ruhawi al-Abrash. See Job of Edessa 
Aztecs, 429 (b) 
Azurite, 202, 363 
A,::ymum, 366 

Baalbek, 410 
Babylonian mythology, 296 
Babylonian rim-pots, See Mesopotamia, rim-pot 

stills 
Babylonians, 346, 365 

religion, 426 
Bacon, Francis (+ 1560 to + 1626), I, 152,490 (g), 

497 (c) 
Bacon, Roger (+ lZI4 to + IZ92), 297, 368, 492-8, 

500,501,507,508 
Bacterial action, 176, 204-5 
Bacteriology, 508 
Bactria, 137, 332, 333. 354, 370, 373, 409, 4 16, 

422, 423, 425, 432 (a) 
Badiana oil, 119 (a) 
Bag made of cloth (pu tail, 164 
Baghdad, 4J1, 425 (d) 

Chinese artisans in, 416 
hospital, 398 

al-Baghdadi. See Ibn Abi Ya'qub al-Nadim ... 
al-Bahit stone, 449 
Bahrein, 397 
Baiga people, Central India, 105 
'Bain-marie', 32 (b). See also Water-bath 
Bait al-1;Iikma (House of Wisdom, the Acadamy 

at Baghdad founded by the Caliph ai
l\1a'mun, +830),411 

al-Bakhtishu', Jurjis (Christian Syrian physician, 
d. c. +771),411 

Baking powder, 1800) 
al-Ba'labakki. See Qustii ibn Luqii ... 
Balance (weighing-machine), 166, 266, 281, 299, 

304 (a) 
Balance, theory of the, 461, 480, 487, 490 
Balance of cosmic forces, as a paradigm of 

eternity, 236 
Balance of the letters. See Mitztin al-burUf 
Balazs, E. (I), 134 
BaUnas (Apollonius), 369, 373, 399,425,457.461, 

463. 472 (c), 486, 492 
Balkh, 333, 370, 409, 4 16, 422, 423. 4Z4. 425 
aJ-Balkhi. See Ibn Sahl .. , and Ja'far 

al-Balkhi ... 
Ball-and-Iink convention, in representation of 

asterisms, 313.428 
Balsam, 83, 207 (b) 
Baluchistan. 439 
Bamboo tubing, 56, 87, u8 

used in solubilisation reactions, 97, 163-4, 168, 
172, 179 

value of, 56 (c) 
Vietnamese, multiple, for drinking wine from a 

common pot, 165 (a) 
Bangladesh, 105 
Baphica (On Dyeing), 3Il, 325 
Bar Bahlul (encyclopaedist, c. +980), 437 (a). 

447, 448 (a), 450 
Bar Hebraeus. See Abu al-Faraj al.Malati 
Bar Sauma. See Rabbin Bar Sautna 
Bar Serapion. See Luka bar Serapion 
Bar Sbakko. See Sever us. bar Sbakko 
al-Barmaki. See Ibn Khallikan 
'Barmecide feast'. 424 (g) 
Barnes, W. H. (I), r 
Barrel-guns. 56 (c) 
Bartholinus, Thomas (Danish physician, ft. 

+1661),153-4 
BtirUd. 194 (e) 
St Basil (d. +379), 60, 95 
'Basil Valentine'. See Th5lde. Johann 
Basilides (Gnostic theologian, +3rd. cent.), 

377 (a), 3SS (e) 
al-Ba~ri. See Ibn Wahb ... 
Battle of the Talas River, 416, 451 
Becher, Johann J. (chemist, + 1635 to + 1682.). 

455 
Beckmann, Johann (historian of science and 

technology, ft. +1786),433 
Bed-pans. 86 (a) 
Beer, 93, Ill, 155, 365 
Bees, supposed spontaneous generation of, +88 
Beeswax, 163 
Beetle larvae, as ingredient in solubilisation 

recipes, 205 
The Beetle and the Sea. See Lt Hai Chi 
Begram, 414 
Bell, Hanna (I), lIO 
Bellows, 16 
Bells, made of khtirfini, 431, 432 
Benzene ring, 3S5 
Berber students, 405 
Berchile (or barjila), 128 (e) 
Bergman, Torbern (chemist, +1735 to +1714), 

321 
Berthelot, Marcellin (chemist and historian of 

science, 1827 to 1907), 196, 399, 483; (1), 
374; (2), 80, 84, 88, 89; (10), 1.2.3-4 

Berthelot, M. & Duval, R .• 33, 87-8, 415, 430. 436 
Berthelot, M. & Houdas, M. 0., 391 
Berthelot, M. & Ruelle. C. E., 473 
Berthollet, C. L. (chemist, + 1748 to 182~). 433 
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Bertrand, Gabriel (I), 209 
Berzelius, J. J. (chemist, +1779 to 1848), 321, 

455 
Bestiaries, 313 
Bhaiiajya-ratntivali (Jewel Necklace of Materia 

Medica), 132 
Bhasmas, 353 
Bhils. See Tribal peoples 
Biblical apocrypha and pseudepigrapha, 346 
Bibliography of the Sciences. See Fihrist al-

'Ulum 
Bicarbonate, 180 
Bidez, J. & Cumont, F., 333, 334, 335 
Bihar, 105 

tribal people in, 97 
Biochemistry, 384 
Biographies of Eminent Men. See Kittib Wafaytit 

al-A'ytin 
Biological conception of the mineral world, 363 
Biology, 488 

taxonomy in, 277 
'Bird-droppings alum', 203 
Biringllccio, Vanuccio (metallurgist, + 1480 to 

+1539),98 
Birth, terms for, in Greek and in Chinese, 363 
al-Binini, Abii al-Rail)an Mul)ammad ibn Al)mad 

(geographer, +973 to + 1048). 425 
Bishr ibn Marwan (Governor of Basra, d. +694), 

475 
Biskra (Algeria), 130 
al-Bistami, Ibn Mul)ammad (writer on the 

imitation of gems, + 12th century), 451 (f) 
'Black-and-Yellow' recipe, 256-7 
Blackening, 9, 348 
Blackness, and the derivation of 'chem-', 347-8 
Bladder still-head cooler, 92, 93 
'Blanching', 405 
Blast-furnace, 16, 20 
Bleaching, 180, 315 
Blemmydes, Nicephoras (Byzantine alchemical 

writer, + 13th cent.), 328, 473 (h) 
Blomfield, Wm. (alchemical writer, +1557),248 
Blood,497 

alkalinity of, 446 
in artificial generation processes, 487 
as ingredient in solubilisation recipes, 205 
-letting, 496 (g), 497 (f) 
menstrual, 367 

'Bloomefields Blossoms', 248 (a) 
Bochartus, S. (+ 1692), 347 
Bodde, D. (5), 307 
Bodhisattvas, 413, 489 

rebirths of, 396 
de le Boe, Franciscus. See Sylvius, Franciscus 
Boerhaave, Hermann (chemical physician, +1668 

to + 1738), I, 368 
Boilers, 40 
Boils, 439, 442 
Bokhara, 370, 409, 416, 422, 423, 439 
Bolus of Mendes, the Democritean (ft. c. -175), 

3"-2, 325-7, 329, 330, 333, 334, 387, 395, 
471 

Boni, B. (3), 339 
Book of Abstractions. See Kittib al-Mujarradill 
Book of Accidents. See Kittib al-A'rti{i 
Book of the Aim of the Sage. See Kittib Ghtiyat 

al-EJakim 
Book of Alums and Salts, 366, 
Book of the Anima and the Animate. See Kittib 

al-Nafs wa'I-Manfus 
Book of Animals. See Kittib al-EJayawtin 
Book of the Animus. See Kittib ai-Rub 
Book of the Animus and the (Science of the) 

Balance. See Kittib ai-Rub fi'l-Mawtizin 
Book of the Arena of the Intelligence. See Kittib 

Maydtin al-'Agl 
Book of Arts. See Tien Shu 
Book of Asfidiis on the Wisdom of Afianis, 415 (f) 
Book of the Assembly. See Kittib al-Jamti'a 
Book of the Assembly of Medical Simples. See 

Kittib al-Jtimi' fi al-Adwiya al-Mufrada 
Book of Astronomical Tables based on the 

Brtihmasphuta Siddhtinta. See Kittib al
Sindhind 

Book of Attainment. See Kittib al-Baltigha 
Book of Blood. See Kittib ai-Dam 
Book of the Brilliant Stone and the Preparation 

of the Elixir. See Kittib al-Jauhar al-Na4ir f; 
$inti'at al-Iksir 

Book of Canakya on Poisons and Theriaca. See 
Kittib Shtintiq ... 

Book of Changes. See I Ching 
Book of Chemes, 340-1, 345, 349 
Book of Completion (Egyptian), 348 
Book of the Concentration. See Kittib al-Tajmi 
Book of Concession. See Kittib al-Tapif 
Book of the Controversies and Conferences of the 

Philosophers, 399 
Book of Crates the Wise. See Kittib Qartitis al-

EJakim 
Book of the Dead (Egyptian), 375 (f) 
Book of Dialogues (Severus bar Sebokht), 430(b) 
Book (of Dialogues) of Mary the Copt with the 

Philosophers who assembled at her House, 
399 

Book of Divine Grace. See Kittib al-Ltihut 
Book of the Eastern Mercury. See Kittib al-Zibaq 

al-Sharqi 
Book of Eggs. See Kittib al-Bayt;l 
Book of Enlightenment . . . See Kittib al-It;ltib 

al-Ma'rilf bi-Thaltithin Kalima 
Book of Enoch, 341 if., 386 (e), 450 (b) 
Book of Evidences. See Kittib al-Shawtihid 
Book of the Fading-like-Grass Master. See Tshao 

Mu Tzu 
Book of the Fifth Nature. See Kittib al-Tabi'a 

aI-Khtimisa 
Book of the Fifty. See Kittib aI-Khamsin 
Book of the Filter. See Kittib aI-Rtiwuq 
Book of the Five Viziers of the King of India. 

See Kittib al-Wuzarti' aI-Khamsa li-Malik 
aI-Hind 

Book of the Friend. See Kitab aI-EJabib 
Book of the Giants (Manichaean), 343 (c) 
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Book of Gold. See Kitiib al-Dhahab 
Book of Government. See Kitiib al-Hukiima 
Book of Hair. See Kitab al-Sha'ar 
Book of the Hermit. See Kitab al-Rahib 
Book of the Hidden Secret. See Kitab al-Sirr 

al-Makmiin 
Book of the Image of the Earth. See Kitab 

$urat al-Ar{l 
Book of Introductions. See Kitab al-Muqaddimat 
Book of Job (O.T.), 367 
Book for Kings. See Kitab al-Malaki 
Book of Knowledge acquired concerning the 

Cultivation of Gold. See Kitab al-'I/m al
Muktasab ji Zira'at al-Dhabab 

Book of Knowledge in General. See Kitab al
Ma'arif 

Book of the Letter of Ja'far al-;iadiq on the Science 
of the Art and the Noble Stone. See Kitiib 
Risala al-$adiq ji '11m al-$anii'a wa'l-Qajar 
al-Mukarram 

Book of Life. See MUfbaj al-Qayat 
Book of the Liying. See Kitiib al-Qayy 
Book of Master Chi Ni. See Chi Ni Tzu 
Book of Master Chuang. See Chuang Tzu 
Book of Master Kuan. See Kuan Tzu 
Book of Medicines (Syriac), 473 (j) 
Book of Metallurgic and Chymeutic (Art), 350 
Book of the Most Glorious Treasure and Greatest 

Secret on the Transmutation of the 
Philosopher's Stone. See Kitiib a[,. Kanz 
aI-Ajbar . ... 

Book of Natural Figures. See Kitiib al-Ashkiil 
al-Tabi'iyya 

Book on the Necessity of Alchemy. See Kitiib fi 
Wujub $ina'at al-Kimiyii' 

Book of Odes. See Shih Ching 
Book on Ores, Electuaries and Chinese Clay. See 

Kitab al-Suyub wa'l-Ma'junat wa'l-Gha{lar 
Book of the Passage from Potentiality to Actuality. 

See Kitab Ikhraj mafi'l-Quwwa ila'l-Fi'[ 
Book of Perfume Chemistry and Distillations. 

See Kitab Kimiya' al-'ltT w'a/-Taf'idat 
Book of Plants. See Kitiib al-Nabat 
Book of Poisons. See Kitab al-Sumllm 
Book of Poisons and Antidotes. See Kltab al

SU1IIum tm-da/, Jl1aqarriha 
Book of the Preservation-of-Solidarity Master. 

See PaD Phu Tzu 
Book of the Priests. See Liber Sacerdotum 
Book of (the Prince of) Huai Nan. See Huai Nan 

Tzu 
Book of Properties. See Kitiib al-Khawan •.. 
Book of Proverbs (O.T.). 179 
Book of Putrefaction. See Kitab al- Ta'fin 
Book of the Realm of Kllng and Hsin. See King 

Hsin Ching 
Book of the Rectifications of Harbi. See Kitab 

MU1abbabat [:larbi 
Book of the Reduction. See Kitiib ai- Talkkil 
Book of the Religious and Ciyil Authority. See 

Kitab al-bniima wa'l Sivasa 
Book of the Remedy. See Kitab al-Shifii' 

Book of the Rending of Veils. See Kitab Hatk al
Astar 

Book of the Repose of the Animi. See Kilo/) 
Raw!;, al-Arwci!;' 

Book of the Result. See Kitiib al-Qii#l 
Book of Roads and Provinces. See Kitab aJ·Masiilik 

1va'l-lUamiilik 
Book of Royalty. See Kitab al-Mulk 
Book of the Sage's Step. See Kitab Rutbat al

l.fakim 
Book of the Search. See Kitab al-Bailth 
Book of the Secret of Creation and the Art (of 

reproducing) Nature. See Kitab Sirr ai
Khaliqa wa $an'at ai-TaM'a 

Book of the Secret of Secrets. See Kitab Sir., al
Asrar 

Book of the Secrets of the Sun and Moon. See 
Kitab Asriir ai-Shams wa'l-Qamar 

Book of the Selection of the Age. See Kitiib 
Nukhbat aI-Dahr 

Book of the Seven Chimes. See Kitab al-Askkiil 
Book of the Seven Idols. See Kitab al-A/niim al

Sa!J'a 
Book of the Silvery Water and the Starry Earth. 

See Kitiib af-Ma' al-Waraqi wa'l Ar{i al
Najmiya 

Book of the Stone. See Kitiib al-l;lajar 
Book of the Sum and Substance. See Kitdb ai-

Jamj' 
Book of the Surprising. See Kitiib al-Bahit 
Book of Testing, or of Coinage. See Kitab al-Naqd 
Book of the Thollsands. See Kitab al-Ulitj 
Book of the Treasures (Job of E<lessa), 370 
Book of the Treasury of Precious Things. See 

Kitab al-Dhakka'ir ... 
Book of Urine. See Kitiih ai-Bawl 
Book of U~tiinis. 335 
Book of Warning. See Risalat al·l;Iadhar 
Book of Washing. See Kitiib al.Ghasl 
Book of the Western Mercury. See Kitiib aI-

Zibaq al-Gharbi 
Books of the Balances. See Kutub al·Mawa:a:in 
Books, burning of. 340 
Books of the Seven Metals. See Kutub al-Ajsad 

al·Sab'a 
Books of the White and the Yellow, 357 
Borates, 193 
Boraxes, 262, 373. 395 
Bosh6. See Mang hsiao 
Bot-bar-bot ('the crucible and the son of the 

crucible'), 33, 55 (e), 430 
Botus barbatus, 33 
Boucher. Wm., 14~ (c) 
Bourke, J. G. (t). 106, 108; (2), 109 
Box-bellows (fing hsiang). 16 
Boyle, Robert (chemist +r627 to +169 1). 153, 

154. 179, 20Z, 408 (a). 455 
BrlihmaQas, 13I 

Brahmins, 373, 497. 498 (c) 
Brain-disturbances, 446 
The Brand of the Fire-Seeker; Procedure of 

Hermes of the line of Hermes. See Qabas 
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The Brand of the Fire-Seeker (cont.) 
al-Qabis fi Tadbir Hirmis al-Haramisa 

Brandy, 133, 136, 140, 149, 157-8 
Branntwein, 133 
Brasavola, Antonius (physician and pharmacist, 

+1500 to +1555), 199 
Brass-making, 435 
Brasses 

corrosion of, 3 I 5 
gold-like, 358 

'Brave New World' (Huxley), 487 
Brazil, stills in, I I 5 
Bread-making, 27, 365, 405 
Breath control, and breathing exercises, 212, 

233 (f), 249, 265, 268, 270. 372, 420 
Brethren of Sincerity. 376 (h). 397, 402 
Breviary of Marvels. See MukhtlJfar al-'Aja'ib 
Brewers. and brewing, 70. 135 

monopoly, 147 
Brine deposits. 193 
British Museum. 53, 57 

Eumorphopoulos Collection, 383 
Brock, Sebastian, 430 (b) 
Bromine, 384 
Bromo-naphthalene. 102 
Bronze. 189 

coins, 320 
corrosion of, 3 I 5 
high tin. 358 
ornaments, 381, 383 
reaction-vessels. 2 I 

Browne, Sir Thomas (+ 1605 to + 1682), 152. 
367-8, 376 (d) 

Bruises, 149 
Bruman, H. J. (I, 3), 110 
Brunschwyk. Hieronymus (c. +1500),87,93.94 
Bryant, P.L. (1),47,48. 49 
Bubbling-Spring fire phasing system. 284-5 
Bubbling technique, 165-6 
Buch. M. (I), 112 
Buchner funnel, 98 
Buddha. rebirths of, 396 
'Buddha fingers'. 145 (f) 
Buddha Vaidyariija Siitra. See Fo Shuo Fo I Wang 

Ching 
Buddhism. 336, 370, 377, 385. 388. 413-4. 416 

hellsin.420 
monks of, 147 

Buddhist China through the Ages. See Li Tai San 
Pao Chi 

Buddhist medical texts. translations into 
Chinese, 336 

Buddleia madagascarensis, III 
Budge. Wallis. 349 
Bundahishn, 439 (c) 
Bungs, history of, 143 (e) 
Buqriitis (Hippocrates), 313 (g). 427 (c) 
al-Burluin fi 'Ilm Asrar 'Ilm al-Mizan (Proofs of 

the Secret Science of the Balance), 404 
Burials. in Sinkiang and Shensi, 416 
Buriat Mongols. 104. 105 
Burkitt, F. C. 377 (a), 386 

Burma, and the Burmese, 418, 468 (f) 
Burns. Robert, 434 (j) 
'Burnt spring wine' (shao chhun chiu), 142 
'Burnt wine'. 133. 135, 143, 145. 156 
'Burnt-wine Method of the Southern Tribesfolk'. 

112 
Bushell. S. W. (2), 28 
'The business of alchemy is not to make gold but 

to prepare medicines', SoS 
Butte, Montana, 201 
Byogaku Tsilron (Survey of Pathology), 502 (c) 
Byron, Lord, 154 
Byzantine Greek, 352, 3S4 

manuscripts. 123-4 
Byzantine proto-chemists, 178 

alcohol and, 124 
Byzantines 

distilling of essential oils, 158 
elixir idea among, 500 
magic square. 464 

Byzantium, 121, 329, 337.400 
Arab envoy at, 391 
Patriarch of, 501 

Cadmium, 358 
Caerulean Dragon, 420 
Cairo Library, 415 
Caius, John, 121, 497 (c) 
Calabash, 217 
Calcination. 8 
Calcium, 181, 295 

acetate, 178 
chloride, 440 
oxide, 295 
polysulphides, 126, 175. 335, 356, 367,402 
sulphate, 20, 171, 176, 201 
sulphide, 176 

Calculation. with divining chart, 471 
Caliphate. 397, 424 
Callinicus (c. +670). 121, 329 
Calomel, 47, 174. 320, 353, 402 
Calx, 374 
Cambridge Platonists, 502 
'Camel's skull', 198 
Cammann. S. van R.. 462; (7, 8, 12),463 
Campaigns by Chinese armies, 423 
Camphor, 315. 395 

crystals, 47. 48 
sublimation, 45, 46, 47, 48, 49. 50, 55 

Camphor oil, 47. 48 
purifying of. 49 

Canizzaro, Stanislas (chemist, 1826 to 1910), 321 
Cannabis, 213, 245 
Canon of Medicine. See Qanunfi al-Tibb 
Canon of the Virtue of the Tao. See Tao Ti Ching 
Canton, 148, 351 

merchants, 417 
supposed tomb of Sa'd ibn abi-Waqqii~ at, 416 
water-pipes from. 165 

Cantonese dialect, 351 
Capitalism, 314 (b) 
Caracosmos, 142 (c) 
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Caraka Samhita, 429 (d) 
Carbamino-phenylarsonic acid, 192 
Carbasone, 192 
Carbon, 295 
Carbon-nitrogen cycle, 384 
Cartesian system, 321 
Cartography, 292 
Caspian Sea, 408 
Cassia, oi I of, 1 13 
Cassianus, John (patristic writer, c. +428), 346 
Cassius Dionysius (writer, ft. -88), 325 
Cast iron, 203, 243, 289. 354. 451 

cauldrons, 18 
melting of, 16 
pan (kuo), 167 

Catalogue of Ancient Mirrors (and Bronzes of the 
Imperial Collection in the Library of) 
Western Serenity. See Hsi Chhing Ku Chien 

Catalogue of the Yellow and the White (Pseudo-
Democritus), 357 

Catalonia, 494 
Catalysis, 174, 175, 177, 365, 384 
Catch-bowl of the Chinese still, 63 ff., 146, 147, 

155 
Catechol, 209 
Catechol-oxidase, 209 
Category theories, 299, 305 ff., 360-1, 471, 503 

and the 'state' of matter, 3 14 
old applications of, 316-7 

Cathartic-diuretics, 18 I, 189 (f) 
CathRY, and Cathayan, 432 
Catholicon Physicorum (Samuel Norton, + 1630), 

318 (c) 
Caucasus, 507 
Causality and causation, 277, 308-<) 

mechanical, 323 
Causes and effects, 395 
Caustic alkalies, 128 (b), 181, 195 (d) 
Cave legends. See Underground repositories 
Cave-temples, 66, 67 
Cave of the Treasures, legend cycle, 369 (c) 
Cidratine, 145 
Celestial Masters (thien shih), 220 

Celestial sphere, 487 
Cell-division, 366 
Celsus (Epicurean philosopher, c. + 178), 378 
Cement, 20 

for glass and porcelain, 451, 452 
Cementation, 402 
Central Asia, 157,469 
Central Asian conquests, 416, 451 
Central nervous system, stimulation of, 442 
Centrifuge, 205 
Ceramics, I 
Ceration, 8, 9, 435 
Cereal food, 419 
Cereal grains, 141-2 

wine or beer from, 138-9, 149, 155, 157, 162 
vodka-like spirits from, 64 

Ceremonies. See Rites and ceremonies 
Cerularius, Michael (Byzantine Patriarch, + I I th 

century), 501 (e) 

Ceylon, 486 
Chain reactions, 384 
Chaldaeans, 370, 409 

religion, -1-26 
science and pseudo-science, 334 

Chalk, 175 
Chalkion (still-head), 84, 88 
Cham. St;e Ham 
Champa, King of, 158, 161 
Champollion, J. F., 347 
Chang Chhien (traveller and explorer, ft. - 138 

to -126),137,332,354,370,387 
Chang ChUn-Fang (Taoist editor, c. + 1022)', 3 
Chang Heng (astronomer and mathematician, 

+78 to -1-139), 246,464 (k) 
Chang Hsuao-Te (Thang alchemist), 253 
Chang Hua (writer, +232 to +300), 151,207, 

30 9,3 14 
Chang Hung-Chao (1), 182, 445, 446 
Chang I (lexicographer, c. +230), 33 
Chang Khuang-Yeh (Chinese envoy, c. +981), 

442 
Chang Kuo (alchemical writer, early + 8th cent

ury), 2 

Chang Po-Tuar. (alchem ical writer) (+ 983 to 
-'-1082), 3. 319 

Chang Shih-Nan (writer on the distillation of the 
essential oils of citrous flowers, + 1233), 
160-1, 190, I9l 

Chang Sui (alchemist), 12, X7 
Chang Tao-Ung (Taoist Patriarch, +2nd 

century), 217, 397 (a) 
Chang Tzu-Kung, 3SZ; (I), 370, 372 
Chang Yuan-Yu (alchemist, + 555), 380 
Chang YUeh (Thang writer, +695), 140 
Change, concept of, 221-3. 229, 322, 379, 461. 

See also Chemical change, Substantial change, 
Spontaneous change 

'Changer' (Hua Jen), 413-4 
Chao HsUeh-;I,Iin (pharmacist, -+ 1769), 175 
Chao Ju-Kua (geographer, c. -'-1225), 149,417 
Chao-ku, Honan 

tomb at, 29 
Chao Nai-An (Thang alchemical writer, +8(8), 

3, 18 Cb), 283, 294, 295 
Chaos, 250, :0152, 253-4, 255, 258, 261, 293 (g) 

and the egg, 292 fr., 366 
and the reaction vessel, 250, Z92 

Charcoal, and absorption of grease, 315 
Charcoal-burning, 55 (c) 
Charcoal hygrometer, 3 14 
Charlatanism, 405, 408 
Charles V (King of Spain, T. + 1516 to + 1555), 

109 
Charleton, \'."alter (Paracelsian physician and 

natural philosopher, +1620 to +1707), 
502 (j) 

Charms, 311, 312 
for pregnancy and childbirth, 463 
See also Talismans 

Charsada (ancient city of Pushkallivati), 86 
Chartres, School of, -1-91 (d) 
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Cheese, analogised with the development of 
embryos, 367 . 

Cheirokmlta (Manipulations baaed on Sympathies. 
and Antipathies), 3II, 325, 341 

'Chem -', 345, 346 if., 474 
Chlmeia, 351, 352, 355, 365, 388 
Chemes (or Chymes). 340, 343, 344, 346 
Chemeutics, 375 
Chemical affinities, 306, 322, 361, 471 

electro-chemical theory of, 455 
tables of, 322 

Chemical apparatus, 449 
modern, 98, I I I 

Chemical categories, table of, 319-20 
Chemical change, 298, 309, 374, 394, 414 

cyclical processes in, 362 
Chemical combination, 308, 321, 361 
Chemical discovery and invention, 323 
Chemical industry, 40, 178 
Chemical operations, 481 

as symbolic rituals or natural magic, 387 
Chemical purity, 481 (c) 
Chemical reactions, 251, 261, 388, 471 

and analogy of sexual union, 363-4 
Chemical reagents, 388, 435, 478 

classified in categories, 317 
Chemical substances 

numerologically 'quantitative' analysis of ele
ments and qualities in, 373 

sexuality of, 400 
used in Arabic artificial generation procedures, 

489, 490 
Chemical technology, 289, 298, 308, 318, 339 

Chinese priority in, 76 
modern, 98 
in papyri, 345 

Chemicals, from Sian, 26 
Chemistry, 226, 230, 255, 311, 323, 380, 507, 508 

Egyptian. See Egypt 
empirical phase of, 502 
first occurrence of the term, 339-45 
Indian. See India 
invention of, 413 
Islamic. See Islam 
and medicine, 491 
modern, 153, 154, 172, 176, 199, 210, 275-6, 

288, 298, 301, 321, 366, 384, 455, 507 
organic, 368, 385 
and physics, distinction between, 298 

Chemo-therapy, 393, 491, 503 
Chen Hsi (The Legitimate Succession of Perfected 

Immortals), 213 (b) 
Chen Kao (Declarations of the Perfected (or 

Realised) Immortals), 213 (b), 215-6, 256 (a), 
2 69 

Chen Luan (mathematician, ft. c. + 560), 464 (a) 
Chen YlIan Miao Tao Yao Liieh (Classified 

Essentials of the Mysterious Tao of the True 
Origin of Things), 187, 197 (c), 294 (g) 

Chenchu jungle people. See Tribal peoples 
Cheng Chhien (pharmaceutical writer, +8th 

century), 42 I 

Cheng Ho (admiral, +I5th century), 61 
Cheng- I denomination of Taoism, 249 
Cheng Lei Pen Tshao (Reorganised . Pharmaco

poeia), 59, 205, 206, 207, 300 
Cheng fill ('steaming', term for distillation), 97, 

1]2 

Cheng fling (steamers for cooking), 146 
Cheng Te-Khun (9), 28 
Cheng- TIlling Tao Tsang (Taoist Patrology of the 

Cheng-Thung reign-period, + 1445), 291 
Chengchow, cast-iron cauldrons, 18 
Chenoboskion. See Nag Hammadi 
Chess, 464, 468 (b) 
Chhan Wei shu (Apocryphal Classics), 468 (d) 
Chhang-an (mod. Sian), 185, 387, 418, 420 
Chhan!! Kt/. Chi (The Chhang-Ku Collection of 

Poems),q3 
Chhangchow, tomb-model of stO\'e from, 3 I 
Chhangsha 

'rainbow yessels' from. 50, 5 I, 53 
tomb-model of sto\'e from, 3 I 

Chhao Kung-Wu (Sung bibliographer, d. + I 171), 
249 

Chhell (pictograph), 381 
Chhen Chih-Hsil (Yuan alchemical writer, 

+ 1333), 3, 319 
Chhen Kung-Jou (3), 14 
Chhen Kuo-Fu (l), 256 
Chhen Shao-\Vei (Thang alchemical writer, 

perhaps c. +712),2, 15,55,237,241-2,262, 
263, 270, 271-2, 273, 274, 276, 277, 278, 
279, 300 , 301, 302, 303, 304 

Chhen Ta-Shih (Sung alchemist and poet, + I Ith 
century), 261 

Chhen Thmm (Taoist scholar, +895 to +989), 
380, 464, 468 

Chhen Tshang-Chhi (pharmaceutical naturalist, 
+725), HO 

Chhenchow, 300 
Chhlll!? (or tall!?, a yessel used for warming wine), 

167 
Chheng I (Neo-Confucian philosopher, + 1033 

to + I 107), 299 
Chhcng \Vei (Han alchemist,ft. -95 or c. -20), 

330, 357 
wife of, 364 

Chhcngtu Historical ;\[useum, 163, 164 
Chhi (pneuma, subtle matter, matter-energy), 210, 

222, 224-5, 227-8, 229, 230 (a), 240, 257, 
282-3, 293, 3I~ 361, 362, 371, 388, 497 

circulation of, 297 
Chhi (State), 329 
Chlti Fml [.ill,!! S/za Ko (Song of the Sevenfold 

Cyclically Transformed Cinnabar Elixir), 
30') (a) 

Chhi Fall !.ill,!! SIll! Lit/I (On Numinous Cinnabar 
Se\'en Times Cyclically Transformed), 237 (a), 
270- 1,272 

Chlti kilO (cooking apparatus), 116, 120 
Chlti AIml TsIUII/!? Hsiao (Amusing Anecdotes of 

the Chhi :'.Ian Tribesfolk, in Southern 
Hunan), 146 
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Chhi Min Yao Shu (Important Arts for the 
People's Welfare), 135 

Chhi yao books, 427 (f) 
Chhjeh Yiin (literary dictionary), 440 
Chhien Chin Yao Fang (Thousand Golden 

Remedies), 162 
Chhien Han Shu (History of the Early Han 

Dynasty), 307 
Chhien-hsi shui (aqueous solution of lead), 170 
Chhien Hung Chia King Chih Pao Chi Chhing 

(Complete Compendium on the Perfected 
Treasure of Lead, Mercury, Wood and 
Metal), 3, 18, 264 (a), 281, 283, 294 

Chhien-kung shui (aqueous solution of lead), 170 
Chhien-shan district, 201, 204 
Chhien Shu kingdom, 421 
Chhih Fu (temple librarian skilled in alchemy), 

185 
Chhih HsU Tzu (Red-Beard Master), 440 (c) 
Chhih Sung Tzu (Red Pine-tree Master), See 

Huang Chhu-Phing 
Chhin (dynasty), 76, 79, 133, 329-30 

amalgamation silvering, 57 
steamer vessels, 30 

Chhin Lun (Roman-Syrian merchant-envoy, 
+226),332 

Chhin Shih Huang Ti (the First Emperor, r. 
-221 to - 209), 329 

Chhinchow (Szechuan), 185 
Chhing (dynasty), 331 

imperial collection of books,S I 
Chhing chiu ('pure' or 'plain' wine), 144, 146 
Chhing fan shih shut' (aqueous soll,ltion of green 

vitriol (copperas) or ferrous sulphate), 173 
Chhing Hsia Tzu' (chemical writer, c. +918), 

259, 293, 441 
Chhing I Lu (Records of the Unworldly and the 

Strange), 159 
Chhing Po Tsa Chih (Green-Waves Memories), 

204 
Chhing yen (blue salt; rock salt), 20 
Chhiu shih (autumn mineral), 309 (c) on 310 
Chhii (ferment), '35, 136, 138, 139, 157 
ChhU Hsien (the Emaciated Immortal). See Chu 

ChhUan 
Chhii Pen Tshao (Natural History of Yeasts and 

Fermentations), 144-5 
ChhUan-chen, Taoist denomination, 220 
Chhun Chhiu Fan Lu (String of Pearls on the 

Spring and Autumn Annals), 286, 307, 311 
Chhun Chhiu Wei Yuan Ming Pao (Apocryphal 

Treatise on the 'Spring and Autumn Annals'; 
the Mystical Diagrams of Cosmic Destiny), 
252 (b) 

Chi-Chi hexagram, 5 (c), 70 • 79 
Chi-chi lu ('perfect-accomplishment' stove), 37, 

43, 68, 70, 71, 72, 73, 284. 285 
Chi Ni Tzu (Book of Master Chi Ni), 174 (a), 

184, 197 (a), 298 (b) 
Chi tiao (fabulous kind of dragon), 198 
Chi tsOOi kuan (cooking vessel), 29. 30 
Chia-chia-chuang Commune, Shansi spirits still 

at, 65, 66 
Chia-ko-chuang, 381 

bronze tui from, 23 
Chia- Yu Pen TsOOo (Pharmaceutical Natural 

History of the Chia-Yu reign-period), 179 (b) 
Chiang Shu-Mao (Taoist elixir-maker, Chhin 

period), 330 
Chiangsi, 204 

sublimation-distillation apparlltus in, 47 
Chiangsu Provincial Museum, Nanking, 30-'1 
Chiao hou (chemical technical term for reaction). 

364 
Chicha, 110 (a) 
Chien (natron), 180 
Chien ('fur' or 'boiler scale'), 18l 
Chien-nan, 142 
Chih Chen Tzu Llmg Hu Ta Talt Shih (Song of 

the Great Dragon and Tiger Enchymoma of 
the Perfected Master), 309 Cb) 

Chih-Chhien (translator of Buddhist medical 
texts, +230), 336 

Chih-Chhuan Chen-Jen Chiao Ching Slut ('reeh
nical Methods of the Adept (Ko) Chin
Chhuan, with Critical Annotations), 3, 72, 
155, 285 (g), 293 

Chih Fa-Lin (Thang pharmaceutical naturalist, 
+664), 186, 187 

Chih Kuei Chi (Pointing the Way Home) to Life 
Eternal); a Collection), 233 

Chih plants, 217 
Childbirth, charms and talismans for, 205. 463. 

469 (b) 
Children's disesses, 62 
ChiJiasm, 396 
Chimia in Artis Formam Redacta (Rolfinck). 350 
Chin (dynasty), 33, 71, 72, '33, 134, 295,30 9 

still, 148 
Chin (kim, gold), and the origin of 'chem-', 

35 1-5,474 
pronunciation of the word, 352 

Chin Hua Chhung Pi Tan Ching Pi Cllih (Confid
ential Instructions on the Manual of the 
Heaven-piercing Golden Flower Elixir), 3, 
22,34,36,43, 244 (c). 275, 276,285,292, 322 

Chin i (potable gold, or gold juice), 352-3 
Chin I Ching (Manual of Potable Gold), 353 
Chin Ling Tzu (alchemical writer, probably 

Sung), 3 
Chin Pi Ching (Gold and Caerulean Jade Manual), 

249 
Chin Pi Wu lIsiang Lei T500n Thung Chhi (Gold 

and Caerulean Jade Treatise on the Simi
larities and Categories of the Five Substances 
and the 'Kinship of the Three'), 309 (c) 

Chin Shih Pu Wu Chiu Shu Chiieh (Exp1anlltlon 
of the Im'entorv of Me.tals and Minerak 
according to the' Numbers Five (Earth) and 
Nine (Metal) , . ,), 186 

Chin Shih Wu Hsiang Lei. See Yin Chen ChUn 
Chin Shill Wu Hsiang Lei 

Chin Tan Chin Pi Chhien Thung Chum (Oral 
Instructions Explaining the Abscondite 
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Chin Tan Chin Pi Chhien Thung Chiieh (cont.) 
Truths of the Gold and Caerulean Jade 
Components of the Metallous Enchymoma), 
249 (d) 

Chin Tan Lung Hu Ching (Gold Elixir Dragon 
and Tiger Manual), 257 (c) 

Chin Tan Pi Yao Tshan Thung Lu (Essentials of 
the Gold Elixir; Record of the Kinship of 
the Three), 258 (b) 

Chin Tan Ta Yao Thu (Illustrations for the 
'Main Essentials of the Metallous Enchy
moma, the true Gold Elixir'), 3, 13, 17 

Chin ting ('gold' vessel), 16, 17 
Chinan Provincial Museum, Shantung, 29, 30 
'Chinese arrow-head metal'. See Khtir#ni 
'Chinese arsenic', 432 (b) 
'Chinese clay', 450 
'Chinese copper', 431 (h) 
'Chinese flowers', 432 (b) 
Chinese historical writing, 413 
Chinese ink, 296 
'Chinese iron' (dist. from Seric iron), 430 (d), 

432 (b) and see Khtir#ni 
Chinese and Japanese Universal Encyclopaedia. 

See Wakan Sanzai Zue 
Chinese language, 352 

ideographic-alphabetic barrier, 415 
Chinese protectorates in Central Asia, 423 
'Chinese salt', 450 
'Chinese snow', 194 
Chinese transliteration of Arabic geographical 

names, 423 
'Chinese wheel', 432 (b) 
Chirurgia Magna (Paracelsus), 202 (b) 
Chiu Chuan Chhing Chin Ling Sha Tan (The 

Ninefold Cyclically Transformed Caerulean 
Golden Numinous Cinnabar Elixir), 264 (a) 

Chiu Chuan Ling Sha Ta Tan (The Great Nine-
fold Cyclically Transformed Numinous 
Cinnabar Elixir), 2, 264 (a), 292 (a) 

Chiu Chuan Ling Sha Ta Tan Tzu Sheng Hsiian 
Ching (Mysterious Sagehood-Enhancing 
Canon of the Great Ninefold Cyclically 
Transformed Cinnabar Elixir), 282 (f) 

Chui Huan Chin Tan Erh Chang (Two Chapters 
on the Ninefold Cyclically Transformed 
Gold Elixir), 273 (b) 

Chiu Kung. See Nine Palaces 
Chiu Phu (A Treatise on Wine), 147 
Chiu Shih (A History of Wine), 147 
Chiu Yuan Tzu ( + 1st-century writer), 33 I 
Chlorides, 176, 180, 193, 322 

of mercury, 47 
Choice Book of the Revelation of Secrets and the 

Tearing of Veils. See Kittib al-Mukhttir fi 
Kashf al-Asrtir wa-Hatk al-Asttir 

Chojiya Heibei (I), 193 
Chopsticks, 163, 167 
Chosroes. See Khosrau 
Chou (period), 97, 1I8, 217 

amalgamation gilding and silvering, 57 
• bronze ornament, 383 

bronze tripod, 82 
inscriptions, 446 
jade rings, 383 
pottery and bronze vessels, 27-8, 30 
reaction-vessels, 23-4, 25 
water-bath, 33 

Chou ChhU-Fei (Sung geographer, + 1 178), 59, 
79 

Chou Chi-Thung (Taoist elixir-maker, - 1st 
century), 33 I 

Chou Hui (Sung writer, + I 193), 204 
Chou I Tshan Thung Chhi Fen Chang Chu Chieh 

(The 'Kinship of the Three and the Book 
of Changes' divided into Chapters, with 
Commentary and Analysis). See Tshan Thung 
Chhi 

Chou Li (Record of Institutions of the Chou 
Dynasty), 30, 84 (b), 329 

Christian magi, 253 
Christian saint, holding an Ouroboros, 384 
Christianity and Christians, 341, 490, 495, 505 

in China, 505 
and immortality, 493 
Nestorian. See Nestorians 
Syrian, 410 

Chronographia (Malalas), 345 (a) 
Chronographia (Psellos), 500, 501 
Chronographia (Syncellos), 339, 341, 346 (k) 
Chronographia (Theophanes), 345 (a) 
Chronology of the Kings and Prophets of the 

Earth. See Ta'rikh Sini Mu/uk al-Arrj wa'/
Anbiya' 

Chrysocoll, 3 I 3 
Chrysopoia of Ps-Cleopatra, 72, 375 
ChU-chhU, Mt., 213 
Chu Chhiian (Ning Hsien Wang, Prince of the 

Ming, naturalist, metallurgist and alchemist, 
+ 1390 to + 1448,) 173, 175, 297 

Chii Chia Pi Yung Shih Lei Chhiian Chi (Collec
tion of Certain Sorts of Techniques necessary 
for Households), 1I2-3 

Chu Chia Shen Phin Tan Fa (Methods of the 
Various Schools for Magical Elixir Prepara
tions), 3, 15, 175, 186, 257, 258 (b), 260, 
267 (c) 

Chu Fan Chih (Records of Foreign Peoples and 
their Trade), 149, 161,417 

Chu Fu (human geographer, c. I I 17), 146 
Chu Hsi (Neo-Confucian philosopher, (+ 1 I 30 to 

+1200),252 
Chu I-Chung (writer on wine, + I 1I7), 44, 145-6 
Chii-jung, 213 
Chu Kung. See Chu I-Chung 
Chii Lu (Orange Record), 161 
Chu Te-Jun (scholar, +1347),337 
Chu Yeh Thing Tsa Chi (Miscellaneous Records 

of the Bamboo-Leaf Pavilion), 443, 446 
Chuang Lou Chi (Records of the Ornamental 

Pavilion), 158 (b) 
Chuang Tzu (Chuang Chou, Taoist philosopher, 

-4th century), 220, 308 
Chuang Tzu (Book of Master Chuang). 234, 
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Chuang Tzu (cont.) 
341 (h), 462 

ChUeh Tung Tzu (Han alchemist, - 2nd century), 
380 

Chu; hun (temperature stabiliser), 44 
ChUn-hsien (Hsin-tshun), 381 
Chung-shan, Prince Ching of. See Liu Sh6ng 
Chungking Museum. See Szechuan Provincial 

Museum 
Chymes. See Chemes 
ChymicaI Elaboratory Practice. See Tan Fang 

Hsii Chih 
Cibot, P. M. (Jesuit, c. 1780) (5), 149, 155 
Cinnabar, 9, 15,40,45, 54,79, 80, 175, 176, 177, 

184, 185, 216, 217, 225, 226, 228, 230, 232, 
234, 247, 257, 258, 260, 261, 287, 288, 289. 
290,295,297.298,300,314,315,317,320, 
330, 356, 456, 458, 459, 498 

consumption of, 185, 303 
converted to mercury, 45 
coupling with lead ores, 232, 233 
creek-, 238, 240 
crystalline varieties of, 241, 296, 300-1, 302 
earthy, 238, 240, 303 
four varieties of, 301-2 
associated with gold deposits, 233 
horse-tooth, 301, 302, 303 
'lustrous', 241, 242, 300, 301-2, 303 
mercury yields from, 301, 303, 304 
metamorphoses of, 255 
purification of, 177 
purple numinous, 302, 303 
range of qualities, 236-40, 303 
solubilisation of, 168, 170, 172, 175, 186-7 
subduing of, 270-1, 303 
superior translucent, 302 
supra-normal formations of, 242 
throne formations of, 237-41 

'Cinnabar' sublimate, 261 
Cinnamon, 171, 315,452 
Cinnamomum Cassia, I I 3 
Circulation systems, 41, 282 

of the blood, 384 (j) 
meteorological, 384 (j) 

Citrinitas. See Yellow and yellowing 
Citrous flowers, e~sential oils of, 160, 161 

fruits, 160 
Jiqueurs containing, 145 

'Ciugui' (Marco Polo's name for yogi). See Yogis 
Classifications, 277 

of drugs, 237 (e) 
in Jabirian and Arabic alchemy, 395 
al-Razi's, of naturally occurring substances, 398 

Classified Essentials of the Mysterious Tao of the 
True Origin (of Things). See Chen Yuan 
Miao Tao Yao Lueh 

Classified Records from Dragon River. See Lung 
Chhuan Liieh Chi 

Classless society, 397 
Clauder, Gabriel (chemical physician, + 1633 to 

+ 1691),499 (f) 
Claudianon (gold-like brassy alloy), 326 

Claudius (Roman emperor, r. +41 to +54),326 
Clay, 320 
Cleaning of metal surfaces, 441 
Clement of Alexandria (c. +200), 346 
Clement IV (Pope, c. + 1266), 492 
Cleopatra. See Pseudo-Cleopatra 
Clepsydra, 167 
Climate, as a factor in longevity, 507 
Clouds, prognostication by, 342 
Cloves, 159 
Clusters, of transmissions, 157 (c) 
Co-fusion steel, 189 (a) 
Coagulation, 8, 9 
Coal, 200 

poisonous fumes from, 314 
Coal-seams, and sal ammoniac, 437, 438, 442.-3 
Coconut, 110 

Coffin Texts (Egyptian), 376 
Coins 

Arab,416 
Bactrian, 373 
bronze, 320 
copper, 203 
gold, 337, 408 
silver, 336, 337, 408 
Thang, 416 

Coitus, 497 
Colander, 28, 97 
'Cold-finger' still types. See Stills 
'Cold-stills', 126 
Colima culture, Mexico. 109, J 10 (I)) 
Collected Commentaries on the Pharmacopoeia ... 

See Pen Tshao Chi'ng Chi Chu 
Collected Conversations at Iron-Fence Mountain. 

See Thieh Wet' Sha!t Tshung Than 
Collection of Certain Sorts of Teclmiques 

necessary for Households. See Chu Chai Pi 
Yung Shih Lei Chhiian Chi 

Collection of Histories. SeeJ6mi' al-T~ 
Collection of the Most Important Military Tech

niques. See Wu Ching Tsung Yao 
Collection of Procedures on the Golden Art. See 

Keng Tao Chi 
Collection of Ten Trlllttates and Treatises on the 

Regeneration of the Primary Vitalities. See 
Hsiu Chen Shih Shu 

Colour-changes. 35 I 
Colour correspondences, 2.87,288-1), 427-8 
Coloured precipitates, 175 
Colouring processes, 3Il, 342 

falsification and, 3320 
Colours 

associated with spatial directililDS, 360 
prepared from living things, 35C 
of surface-films, 358 

Columella (Roman agricultural. wt'jt.r). 433 
Comarius (+2nd-century Hellenistic proto

chemist), 327. 333. 387 
Combinations 

of like with like, 318-9. 321, 322-
of opposites, 321 

Combinatorial analysis, 463 
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Combining weights, 304 
Combustion-chamber. See Tsao 
Coming-into-being and passing-away, 300 
CommentaTiorum Alchymiae (Libavius), zoz (c) 
Commonitorum Palladii, 498 (c) 
Communications, 508 
Compendium of the Doctrines and Styles of the 

Teaching of Mani ... See Mo-Ni Kuang Fo 
Chiao Fa I Liieh 

Compendium of Pythagoras. See Jama'a Fith
tighurtis 

Complete Compendium on the Perfected Treasure 
of Lead, Mercury, Wood and Metal. See 
Chhien Hung Chia Kbrg Chih Pao Chi 
Chheng 

Compositiones ad Tingenda Musiva • .. (Prepara
tions for Colouring Mosaics, etc.), 328 

Comprehensive Geography of the Ming Empire. 
See Ta Ming I Thung Chih 

Concentration of dilute solutions, 4, 8, 154, 256 
Condensation, 8, 9, 33, 86, Z2Z, 361 

of sea-water, 60 
Condensers, 35, 39 

coils, 40, 44 
counter-current, 98 

de Condorcet, A. N. (philospher and mathemati
cian, + 1743 to + 1794), 502 

Confidential Explanation of the Interior Manual 
of the Nine Adepts; a Shang-Chhing Scrip
ture. See Shang-Chhing Chiu Chen Chung 
Ching Nei Chiieh 

Confidential Instructions for the Ascent to 
Immortality. See reng Chen Yin Chiieh 

Confidential Instructions on the Manual of the 
Heaven-piercing Golden Flower Elixir. See 
Chin Hua Chhung Pi Tan Ching Pi Chih 

Confidential Oral Instructions on Elixirs and 
Drugs. See Tan Yao Pi Chiieh 

Confucius and the Confucians, 242, 298, 413 
'Congress of the Philosophers'. See Turba 

PhilosophoTum 
Conjunctio oppositorum, 121 
Conlationes (Cassianus), 346 (d) 
Connell, K. H. (I), 110 
Conring, Hermann (anti-iatrochemical physician, 

ft· + 1648), 323, 347 
Consilia Medicinalia (Alderotti), 9Z, 93, 122-3 
Consilium Conjugii, seu de Massa Solis et Lunae, 

401 (a) 
Constant-temperature technique, 37 
Constantine IX (Byzantine emperor, r. + 1042 to 

+ 1054), 501 
Constellations, and the symbol of the cosmic 

serpent, 376 
Contacts, inter-cultural. See Cultural Contacts 
Contagion, 308 (c) 
Continuation of tht: Record of the Investigation 

of Things. See Hsii Po Wu Chih 
Contra Celsum (Origen), 378 (d) 
Contraction, agglomeration, 300 
Contraries. See Opposites 

Conversations and Discourses of Confucius. See 
Lun Yii 

Cook, Captain James (navigator, + I7Z8 to 1779), 
154 

Cooking techniques, 25, 26-7, 97, II5-6, II8, 167 
and the chemical arts, 364 
and time-keeping, 167 

Cooking utensils, 26 
and alchemists' laboratory equipment, 32, 167 

Cooling methods, in distillation apparatus, 33. 
39,43,72,86,87,89 ff., II9-21, 124-5, 127, 
129, 133. 148. 155. 157. 161 

Copernicus. Nicholas, 507 (a) 
Copper. 177. 189. 199. 201. z95, 313. 365. 374. 

387. 469. 473 
alloys of. See Alloys 
amalgamation with mercury, 317 
arsenical, 40Z 
'blanching' of. with mercury. 405 
chloride of. 440 
dilution of silver with. 402 
oligodynamic action of. 173 
precipitation of, 201-4. 311 
production by the wet method, 303-4. 315 
'steeped copper', 203 
turned into gold. 391 
turned into silver. 450 
turned silvery or golden by arsenic. 358 

Copper carbonate. 173. 188.202.311.320.363 
sulphate, 168. 169. 174-5, 199. 201-2, 203 
sulphide. 177 

Copper cash, z03 
Copperas (green vitriol, ferrous sulphate), 173. 

198• 199 
distillation of, 199-200 

Coptis root, 45z 
Cora Indians. See Tribal peoples 
Coral,337 
Cord us, Valerius (botanist, chemist and pharma-

cist, +1515 to +1544). 199 
Corking. 1·43, 15z 
Cornaline, 364 
Cornaro. Luigi (physician and nutritionist. 

+1467 to +1565),501-2 
Cornelian Law (- 81), 332 
Corpus. See Greek proto-chemical Corpus; Hip

pocratic Corpus; Jiibirian Corpus; Justinian's 
Corpus; Lullian Corpus; Villanovan Corpus 

Corpus of Greek 'alchemical' (i.e. proto-chemical) 
Writings, 123-4. 125, 196, 312. 313. 324-6. 
3z7, 328, 332, 335. 338• 339, 343-4. 345, 
348• 349, 350, 355. 356, 357, 361. 364. 365. 
367, 369, 374, 399-400, 409, 415, 47z. 478, 
483. 501 

Correspondences, 230, 255, z76-7, 306, 308 
alchemical apparatus and cosmic correspond

ences, 27z, z79-81, z81 ff. 
between alchemical processes and those of 

Nature, 247-8 
colour, z87, 288 
coordinate nature of, in Chinese thought, Z33 
in duration, 23Z-3. 264-6 
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Correspondences (cont.) 
Five Element-, 227, 25 I, 286, 290 
Five Planets, 225-6, 227--9 
and formation of the Elixir, 274 
heat phasing, 266-7. 274 
numerological, 28r 
spatial, 286 
temporal, 286 
Yin-Yang, 288 

Corrosion, 46r 
Corrosive liquids, 198 
Corrosive sublimate, 174,(d) 402, 448 (d) 
Corsica, 145 
Cosmetics, 174, 342 
Cosmic-chemical charts, 503 (n) 
Cosmic correlations, 274 
Cosmic cycles, 242, 266, 281, 380 
Cosmic egg, 248, 292-7 
Cosmic evolution, 373 
Cosmic ideology, 227 
Cosmic models, 249, 387, 487-8, 489 
Cosmic noria, 386 (e) 
Cosmic process, 255 

alchemist as accelerator of, 242-8 
Cosmic unity, 359 
Cosmogony, 293, 396, 503 
Cosmography, 222 
Cosmology, 230, 248, 261, 378, 396 

Christian, 505 
Cossacks, 104 
Cotton, 417 (g) 
Coughing, relief of, 442 
Counterfeiting. See Metallic counterfeiting 
Cover-names and synonyms, 147, r84, 217, 254, 

367,40 4 
Arabic use of, 471 
lists of, 356 

Coyaji, J. C., 462 
Crab tissues 

effect on lacquer, 207-8, 315 
in recipes for longevity, 208 
rats attracted by, 3Il 
therapy and, 208, 209 

Craftsmen. See Artisans 
Creation theories, 456-7, 486 

and Chinese thought, 465 
Crimea, 104 

Scythian tombs in, 381 
CroH, Oswald (iatrochemical physician, + 1580 

to + 1609), 196 (d) 
Crusaders, 368 (b) 
Cryptogram, 123 
Crystalline structure, 257 
Crystallisation, 8, 9, 190, 193 
Cubic metre, 184 (d), 186 (d) 
Cucurbit. See Stills, retort type 
Culinary arts. See Cooking techniques 
Cultural contacts, 107. 120.148, 352-5. 356, 385, 

395,408--9.414,422ff.,485,499-500,502,503 
Arabs and the Latin West, 388 
Asia and Meso-america, r08 ff. 
China and the Arabs, 390, 408, 409, 411-4, 

416, 419-21, 422 if. 
China and the peoples of Central Asia, .p6, 469 
China and Persia, 416 
China and the Eastern Mediterranean, 354 
East and 'Vest, 44. 76, 196, 332-6, 339. 360, 

370, 377, 38 1, 387-9, 406, 407 
Greek and West Asian cultures, 376 
India and China, 336 
rnacrobiotic theme, transmission of, 491 (b) 
Mesopotamia and Yunnan, 117 
oral, 177, 179 
Persia and Egypt, 335 

Cumont, F., 386 
Cuneiform tablets, 82 
Cupellation, 177, 245, 380, 402, 442 
Cupro-nickel, 33 (f), 358, 428, 43 1-2 
Currus Triumphalis Antimcmii ('Basil Valentine'), 

202 
Cyanide, 205 
Cyano-genetic glucosides, 205 
Cyano.t. See Azurite 
Cycle (chuan), Chinese image of, 262 
Cycles of growth and dissolution, 359 
Cyclical characters (kan chih), 242, 281 {g) 
Cyclical processes, 222, 224. 230, 23$, 286, 306, 

308, 379-80 
acceleration of, 243 
in chemical change, 362, 384 
cosmic, 428, 465 
modern science and. 384 
upward tendency of, 236, 262 

Czechoslovakia, 1 I I 

D-amino-acid oxidase, 209 
Daedalus. 488 (f) 
Daki temperature stabiliser, 41, 44 
Dalman, G. (I), 105 
Damindan valley, 439 
Dance. See Ritual dance 
Dancing-girls, 416 
Dastin, John (alchemist, ft. + 1320),498 
Date-wine, 128 
David (King of Israel, early loth centUry), 497 
Davidson, J. W., 45, 46,47 
Davis, Tenney L., 318, 319 
Davy, Sir Humphrey (chemist, + 1778 to 1829), 

321 
De Alchemja (Pseudo-Albertus), 366, 368 (c) 
De Aluminibus et Salibus, 243 (a), 398, .U6 (e), 

448 (d), 454 (b) 
De Anima in Ayte Alchemiae (Pseudo.Avicenna), 

403, 435, 447 (£) 
De Arte Chymiae (attrib. Roger Bacon, + 16(3), 

495 (a) 
De Artihus et Scientii. Sinarum (V08sius), 324 (a) 
De Chemo Scientiarum Auctore (Halen), 346 (a) 
De Coloribus et Artibus Romanorum (On the 

Colours and Arts of the Romaioi, i.e. the 
Byzantines), 328 

De Composjtione Alchemiae, 403. 447 (e) 
De Consideratione Quintae Essentioe (John of 

Rupescissa), 122 (g) 
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De Cultu Feminarum (Tertullian), 343 (b) 
De Diversis Artibus (Theophilus Presbyter), 328 
De Dracone Coclesti, 376 (e) 
De Essentiis (Pseudo-Aquinas), 487 (h) 
De Hereticis Tractatus (Anselm of Alexandria), 

378 (a) 
De Hermetica Medicina (Conring), 347 
De Idolotria (Tertullian), 343 (b) 
De Inventione Veritatis (Geber), 179 (b), 196, 

434 (b), 448 (b) 
De Investigatione Perfectionis (Geber), 178 (a), 

434 (b), 448 (b), 454 (c) 
De Iside et Osiride (Plutarch), 347 
De Literaria Sinensium (Spizel), 323 
De Methodi Medendae (Galen), 473 (j) 
De Mineralibus (Albertus Magnus), 492 
De Jltlirabili Potestate Artis et Naturae (Roger 

Bacon), 493, 495 (i, j) 
De Natura Fossilium (Agricola), 434 (f) 
De Natura Remm (Paracelsus), 487 (h) 
De Ortll et Progressu Chemiae (Borrichius), 341 (g) 
De Ratione Distillandi (Mattioli), 91 
De Re Metallica (Agricola), 191 (c) 
De Re Rustica (Columella), 433 
De Reblls Metallicis et Mineralibus (Albertus 

Magnus, c. + 1280), 368, 492 
De Remediis Secretis (Gesner), 90, 91, 96, 99 
De Retardatione Accidentium Seneciutis (Roger 

Bacon), 493 (b), 495 (j), 496 . 
De Sanitate Tllenda (Galen), 493 (c) 
De Secretis Naturae seu de Quinta Essentia, 122 (e) 
De Secretis Operibus Naturae et de Nullitate 

Magiae (Roger Bacon), 495 (a, g), 496 (a) 
De Simplicium Medicamentorum Temperamentis 

et Facultatibus (Galen), 459 
De Spiritibus et Corporibus, 496 
Death, 236, 477-8 
Death-and-resurrection motif, 351, 361, 388 
Death penalty, 147 
Debasement. See Dilution 
Decay, inception of, 276 
Declarations of the Perfected (or Realised) 

Immortals. See Chen Kao 
Decomposition by fire, 472 (g) 
Deduction, 298 
Dee, John (mathematician and magician, +1527 

to + 1608), 468 (e) 
Deficiency diseases, 140 
Definitions 

of chemical and alchemical operations, 8-<} 
of the elements, 277 

Deipnosophistae (Athenaeus), 355 (g) 
Democratic estimate of human capacities, 324 (b) 
Democritus of Abdera, 322, 329 (e), 334 
Demography, 508 (b) 
Demonstration of the Futility of Astrology. See 

IsJ)iira ilti Fastid 'Ilm AQktim 
Deniel, P. L., 68, 119 
Dental prosthesis, 417 (g) 
Department of Face-Saving Re-definitions, 103 (a) 
Dephlegmator, 81, 85, 86, 91, 92, 93, 94, 95, 96 
Depictions of earth and sky, on laboratory and 

apparatus, 291 
Deprivation and addition of forms, 361 
Dermatitis, 209 
Desali~isation, 60-1, 153 (h), 154 
Descartes, Rene, 455 (g) 
Descension, 8, 9 
Desiccating agent, 180 
Destillatio pe, descensum, I, 9, 33 (c), 55-60, 69, 

71, 134,430 
Destillatio per filtrum, 9 
Detergents, 158 (c), 180 
'Devil's testicles', 449 
Dheki-yantra (Indian form of still), 104 
Dhu ai-Nun ('Him of the Fish'). See al-Mi~ri 
Dhu al-Qarnain ('Him of the Horns', or, 'Him 

of the Two Ages'), See Alexander the Great 
Dhitpa-yantra (Indian form of still), 74 (b), 105 
Diaphoretics, 442 
Diarrhoea, 191 
Dibikos (Hellenistic still with two side-tubes), 

72-3, 89, 90, 105, 106, 107, 124 
Diels, H. (3), 123-4 
Diet, 372, 501 

and longevity, 497-8, 507 
'The Difference between the Auncient Physicke 

. . . and the Latter Physicke' (Bostocke), 
328 (a) 

Differentiation, 253 
Dilations upon Pharmaceutical Natural History. 

See Pen Tshao Yen I 
Digby, Sir Kenelm (virtuoso and alchemical 

philospher, + 1603 to + 1665), 502 (j) 
Dilution, 351, 358, 365,402,405 
al-Dimashqi, Abu 'Abd Alliih Shams ai-Din 

al-An~ari (geographer, d. +1327), 127, 
433 (m), 437 

al-Dimashqi. See al-Jaubari 
Diocletian edict against aurifiction (+292 or 

+296), 332, 340, 410 (c) 
Dioscorides (pharmacist and physician, +2nd 

century), 45, 80, 95, 433. 447, 49 1 
DiplOsis, 358, 365, 412 
'Direction-prohibitions' in Japan, 468 (c) 
Discorsi delta Vita Sobria (Cornaro), 50 
Discourse on Crustacea. See Hsieh Phu 
Discourse on the Nat.ures and Properties of Drugs. 

See Yao Hsing Lun 
Discourse on the Precious Treasury of the Earth. 

See Pao Tsang Lun 
Discourse on the Primary Vitality. See Yuan Chhi 

Lun 
Discourses Weighed in the Balance. See Lun 

Heng 
Discovery of the Thoughts. See Kashf al-~unitn 
A Discussion of the Marvellous Functions and 

Perfect Principles of the Practice of the 
Enchymoma. See Hmi Tan Miao Yung 
Chih Li Lun 

Diseases, 336, 477-8, 505 
children's, 62 
caused by the absorption of mercury, 80 
deficiency, 140 
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Diseases (cont.) 
industrial, 80 
internal, 149 
treatment of, 2.11, 214, 2.60, 440, 483, 490, 492 

Disinfection, 19 I, 3 I 5 
Dispensing, 434 (h) 
Distillate. colour of, 138 (a), 147 
Distillation, 8, 9, 25, 30, 33, 34. 49. 54, 78-<). 84, 

136, 139-40, 195. 196, 198, 286, 361. 388 
of alcohol, 64. 66, 78, 93. 107, l09. 114. 119. 

121.123,12.5. 132.-40, 141-51 
colouring matter and, 147 
descensory. See Destillatio per descensum 
dry. 367, 395. 432.. 433. 435 
of eggs, 126, 158, 367 
of essential oils. 113, 120, 128, 155, 158-62,421 
Gnosticism and, 385-7 
illicit, I IQ-I 

of mercury, 77-8,132,134,158,161,240,258, 
30 l 

in the preparation of elixirs, 472 
reflux, 351, 374, 380 
at relatively low temperatures, 125 
of sea-water, 60-2 
steam, 120, 130, 159 
and sublimation, 47 
technical terms for. See Technical terms 
and world-conceptions, 385-6 
Yin and Yang and, 156-7 

Distorting mirrors, 430 (g) 
Diuretics, 181 
Diurnal cycles, 267 
Divinae Institlltiones (Lactantius). 457 (a) 
Divination. 334, 464, 471 
'Divine' or 'sulphurous' water, 367, 481, 482, 483 
Divinely ""ritten Exalted Canon in Purple Script. 

See Tlmg-Chen Thai- Wei Ling SIIII TZ!l
Wen Shang Chillg 

Divinely Written Exalted Manual in Purple Script 
on the Lang-Kan (Gem) Radiant Elixir. 
See Tung-Chen Ling Shu TZII- Wen Lang-Kan 
Hua Tan Shang Ching 

Divinely Written Exalted Spiritual Realisation 
Manual in Purple Script on the Lang-Kan 
(Gem) Radiant Elixir; a Thai-Wei Scripture. 
See Thai-Wei Ling Shu T:::u-Wen Lang-Kan 
Hua Ta/I Shen Chen Shang Ching 

Diwiin Shudhur al-Dhahab (Poem on the Particles 
of Gold), 402 

Djinn (jinll). 480 
Doll, magic, 453 (d) 
'Domestic Chemistry of Moses'. 32.7, 345, 365 
Dosage, of drugs, etc., 191,291.303,460,484 
Double-hours, 233, 264, 267. 272, 2.80-1 
'Doubling the fire', 269, 270 
Dough, 366, 408 
Dragon, 496 

in Chinese ornamentation, 381 
in the cosmological tradition. 252, 377 
double-, 379 
with tail in or near the mouth. 381 
See also Ouroboros 

Dragon-and-Tiger platform. See Lung hu t<m thai 
Dragon-tiger resonances, 315 
Draught, for furnaces. 15-16 
Dream Pool Essays. See Ming Chhi Pi Than 
Dreaming of the Capital while the Rice is Cooking. 

See Ming Uang Lu 
Drinking-cups, 132 
Drinking-pot, 166 
Drugs. 184, 190, 2.45. 263, 299,447. 459.492 

of animal origin, 42.1 
containing alcohol, 122, r 35, 136, 149 
containing arsenic, 192,42.1 
containing cinnabar, 302., 303 
containing crab tissue, 208, 2.09 
containing mercury, 260-1 
containing realgar, I9! 

fertility-, 205 
Galenic classification of, 394 
inorganic, 297 
metallic and mineral, 330, 388, 42.1, 491 
from the Persian and Turkic countries, 420 (a} 
plant-, 208, 342,421,481 
preparations of, 54 
for prolonging life. See Elixirs of immortality 

and longe"ity 
Dry cleaning, 158 (c) 
'Dual-culti"ation' principle, :z!X-z, 2.33 (0, 249. 

265, 275 
Dubois, Fran!;ois. See Sylvius, Franciscus 
Dubs, H. H. (34), 353. 474 
Duck blood, 171, 176 
Dufour. See Vitalis du Four 
Dung, 433, 436 

as ingredient in solubilisation recipes, 2.05 
Dunlop, Prof. I). :'\1., 355 (a), 47r; (7) 492; 

(8) 476 
Duration. See Correspondences, in duration 
The Dutch, 115, IS3 
Dwarfs, 498 (c) 
Dyeing, 325, 328, 434 

of surface-Illms, 358 
Dyes, 147, 199, 350 
Dysentery, 191, 192 

Dzungariu, 438 

'Eagle-stone' (aetiles), 205 

Early Han (period), 4S, 5 I. 53, 2.0~ 
Earthemnlre, as material for stills, II4, 144 (g) 
EillI-de-vie, 149 
Ebeling, E., 82 
Ecbatann, 333 
Eclipses. 222., 376 
Ecstatic introspection, 244-5 
Edessa, 377 (i), 410, 426 
Edge-runner mill. See Mills 
Edict of 1529 against the use of distilled 

pulque, 109-10 

Edkins, J. (18), 140 
Eggs, 367, 375 

as containers or reaction-vessels, 7 I (a), 198, 
294-6, 367 

distillation of, 126, 158, 297 (a), 367 
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Eggs (cont.) 
as image of Chaos, 292-7, 366 
incubation of, 293, 297, 434 
'philosopher's'. See Philosopher's Egg 
preservation of, 315 
proteins of, 368 
made of silver, 297 

Egypt and Egyptians, 124, 126, 180,312,333,335, 
336, 340, 346, 359, 362, 363, 375, 377, 381 , 
397, 414, 418, 433, 434, 481 

alchemy, 335, 411-2 
chemistry, 324 
labour conditions, 349 
magic, 505 
metallurgical techniques, 335 
mythological papyri, 376 
and the origin of 'chem-', 347-9, 354 
scribes, 348-9 
serpent symbolism, 375-6 
temple and palace artisanate, 329 

The Eight Adepts, 178, 179 
Eight Disquisitions on putting oneself in accord 

with the Life-Force. See Tsun Sheng Pa Chien 
Eight Trigrams, 291 
Elamite necropolis, Susa, relief at, 376 
Elba, 363 (c) 
'Elective Affinities' (Goethe), 321 
Electricity, positive and negative, 503 (e) 
Electrochemical series of the elements, 320, 431 
Elementa Chemiae (Boerhaave), 368 
Eliade, Mircea (5), 246 
The Elixir of Blessedness. See Kimiyii' al-Sa'iida 
Elixir containers, 292 
'Elixir embryo' (tan phi), 293 
Elixir ideas, 398, 50S, 508 

Chinese, 489 
origins of, 396 
transmission of, 432, 448, 485, 499-500 

'Elixir seed', 217 
Elixir stones, 450 
Elixirs of immortality and longevity, 168, 197, 

206-7,211,215,221,224,226,235,237-9, 
241,249,252,262,263,311,3 16,323,324, 
328, 329-30, 355, 371, 388, 419, 420, 461, 
472,474-6,478,481,482,494,497-8,499,507 

as agents for chemical change, 394 
chemo-therapeutic, 392 
effects of, 175 
favourable auspices for, 218 
in Greek and Chinese thought, 355 
harmful, 323, 330, 442 
hu merchants and, 419 
ingestion of, 208, 258, 259, 330, 420 
medical value of, 478, 479, 483, 492 
minerals used in, 168 
natural cyclically-transformed, 232, 236, 242, 

245, 249, 259, 260, 261, 262, 264, 265, 270, 
272, 274, 295, 317, 380, 404, 453 

poisonous nature of, 483-4 
preparation of, 40, 43, 72, 74, 23 1, 243, 254, 

255, 256, 258, 261, 268-9, 274, 281, 294, 
301, 317, 387, 459, 472 

recipes 217, 226, 298, 300 
transmutation by, 402, 472 
white and red, 391 (c), 392 (k) 
yield of, 303 

Ellis molecular still, 102 
'Elucidation of the Parts of the Egg according to 

Justinian', 367 
Embassies 

An-Tun, to the court of the Han, 332 
Arabic (+651),416 
Chhin Lun, to the court of Wu, 332 
from Muslim Spain (+1317), 337 
from the Umayyads (+726),417 

Embryo, as image of elixir ingredients, 293, 296 (h), 
401 (b) 

Embryology, 366-7, 401 (b) 
terminology. See Technical terms 

Emendations to the National History. See KUQ 

Shih Pu 
'Emerald Table'. See Tabula Smaragdina 
Empedocles of Akragas, 312 (e), 336 
Empirical technology, 365 
Empiricism, 460, 502, 503 
Enchantments. See Spells 
Enchymoma, 291, 306, 380 
End of the Search. See Nihiiyat al-Talab 
Endogamy, 322 
Enfleurage, 160-1 
Engineering, hydraulic, 305 (b) 
England, life-spans in, 507 

alembics found in, 85 (a) 
'English drops', 434 
English language, 352 
Enlightenment period, 488 
Enoch (prophet), 343, 345, 346 
Entelechy, 470 (k) 
d'Entrecolles, F. X. (Jesuit, + 1662 to + 1741),47 
Envoys, 332, 337, 416 
Enzymes, 168, 367 

chemistry of, 209 
St Ephraim the Syrian (d. +373), 386 
Epidemics, 3 I 5 
Epigrams. See Axioms 
Epilepsy, 483 
Epiphanius, St (+ 310 to +403), 346 (k), 386 (e) 
Epistle on Alchemy (Ibn Bishrun), 480 
Epistle on the Chrysopoia (Psellus), 501 
Epistle of the Sun to the Crescent Moon. See 

Risiilat ai-Shams ila'l-Hiliili 
Epistle in Refutation of those who Claim the 

Artificial Fabrication of Gold and Silver 
(al-Kindi), 398 

Epistles of the Brethren of Sincerity. See Rasii'il 
Ikhwiin al-$afa . 

Epistola de Mirab. Potest. See De Mirabili 
Potestate Artis et Naturae 

Epitome of the Calculation of Integration and 
Equation. See Kitiib al-MukhtCllar fi l;IfSiib 
al-Jabr . ... 

Epsom salt, 181-2, 270 
Equalitarian doctrines, 397 
Equations, 173-4, 176 
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Equilibrium. See Krasis 
Equinoxes, 227 
'Equivalence of intellects', 324 (b) 
Erh-li-kang, excavations at, 27 
Erh Ya dictionary, 277 (c), 381 
Eschatology, 396 
Esoteric Illustrations of the Concordance of the 

Great Regenerative Enchymoma. See Ta 
Huan Tan Chhi Pi Thu. 

Essay on Smelting the Yellow (Li Te-YU), 242 
Essay upon the Sun, Moon, and the Dark Axis. 

See Jih Yile!, Hsilan Shu Lun 
Essence of the Art and Aid to the Workers. See 

'Ain al $an'a wa'aun al-$ana'a 
Essenes, 341 
Essential Ideas of the Neo-Confucian School of 

Philosophers. See Hsing Li Ching I 
Essential Instructions for the Preparation of the 

Great Elixir. See Hsiu Lien Ta Tan Yao 
Chih 

Essential oils, 395, 421, 470 
artificial colouring of, 147 
distillation of, 113, 120, 128, 155, 158-62,421 

Essential Teachings of the Manual of the Supreme
Pole Adept on the Ninefold Cyclically Trans
formed Elixir. See Thai-Chi Chen-Jen Chiu 
Chuan Huan Tan Ching Yao Chileh 

Essentials of Agricultural Technology. See Nun/( 
Hsueh Tsuan Yao 

Essentials of the Elixir Manuals for Oral Trans
mission ... See Thai-Chhing Tan Ching Yao 
Chiieh 

Essentials of the Gold Elixir; Record of the Kin
ship of the Three. See Chin Tan Pi Yao 
Tshan Thung Lu 

Essentials of the Pharmacopoeia Ranked according 
to Nature and Efficacity. See Pin Tshao 
Phin Hui Ching Yao 

Etesian stone, 3 I 3 
Ethical polarisation, 490 
Ethiopia, I I 1 

Ethyl acetate, 178 
Etymologicon (Vossius), 350 
Euclid, trunslation of, 41 I 
Eucratid kings, 373 
Euphrates river, 410, 426 
Europe, 55, 77, 13 1, 167, 174, 188, 192, 200, 

201-2,297, 313, 31~414, 43 2, 433 
alchemy, 199,212,225,227,248,253, 27B, 29i. 

3 I B, 32], 32~ 39~ 398, 45~ 483 
alloys in. 33 
anti-coining edicts, 332 
astronomy, 487 
attempts to put down falsification, 332 
brewing, 135 
chemical techniques, 72-3 
chemistry, 308 
cosmography, 222 
discovery of alcohol, 43 
distillation, 140, 145, 157, 162 
elixir ideas transmitted to, 4B5 
flame test, 185 

freezing-out method, 152 
gunpowder, 194, 195 
influence of the planets, 227 
life-spans in, 507-B 
magic squares, 463 
material immortality and longevity, 491 if. 
mineral acids, 195 
modern science, 308 
naturalists, 20i 
oldest condenser in, 43-4 
philosophy, 245 
physics, 305 
potassium nitrate, 190 
Pfoto-chemical literature, 31 I 

proto-chemistry, J28 
sal ammoniac, 447 
stills, 80, 81, 82, 87, 91, 93, Ill, 129, 155 
still-cooling, 148, ISi, 162 
sublimation methods, 44-5, 49 
sulphur-mercury theory, 45i 

Euthydemid kings, 373 
Evaporation, 4, B, 9, 143, 256, 46 1 

Evolution, 224, 230, 234 
cosmic, 373 
of minerals and metals, 234, 247 

Exalted Canon of the Imperial Lord of the 
Golden Gates.,. See Huang- 1'hien Slwng
Ckking Chin Chilliek Ti-Chiin Ling Shu 
Tzu-Wen Shang Ching 

Excavations. See ArchaeQlogical excavations 
'Exhalations', of the earth, according to Aristotle, 

362 
Exo-skeleton, 209 
Exogamy, 322 
Exorcism, 342. 358 
Expansion, disaggregation, 300 
Expectorants, 442 
Expeditions. See Voyages 
Experimental philosophers, 324 
Experimentation, ,61, Iii, 179, 185, 187, 188, 

255. 397, 50 9 
Sir Thomas Browne, on proteinaceous sub-

stances, 368 
deflagrating mixture, 186, 194 
to distinguish between crude sodium sulphate 

and saltpetre, 186-i 
flame-test, 185. 186. 187, 194 
'regenerated elixir', 3iJ 
with weighing, 301, 394 

Explanation <'lf the Dragon-and·Tiger CyciieaUy 
Transformed Elixir. See Lung Hu Huttn Tan 
Chiirl! 

Explanation of the Heart Elixir Canon: a Shang
Tung Scripture. See Shang-Tung Hsi" Tan 
Citing Chiieh 

Explanation of the Inventory of Metal!! and 
Minerals according to the Numbers Fi\'e 
(Earth) and Nine (Metal) ... See Chi" Shih 
Pu Wu Chill Shu Cl!iielt 

Exploitation of the Works of Nature. See Thicn 
Kung Khai Wu 

Exploration, and the Chinese, 332 (f) 
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Exports, 149, 166 
Extraction apparatus, 98, 100, 120 

Algerian, 106 
Mesopotamian, 98 

Extraterritoriality, 417 (c) 
'Eye-opening' ceremony, 489 (d) 
Eyes 

diseases of, 442, 483 
lotions for, 173 

Fa Yuan Chu Lin (Forest of Pearls from the 
Garden of the (Buddhist) Law), 215 (b) 

Fables, 337-9, 347, 493-4 
about automata, 488 
about the Tabula Smaragdina, 369 

Fabricius, J A. (bibliographer, + 1668 to + 1736), 
346 

Faghfur (Thien Tzu), 451 (g) 
The Fall, 493 
Fallen Angels, 341 if. 
Fallibility of the ancients, 268 
Falsification, 350-1 
'Family image' in alchemy, 251-2, 253 (a), 289 (d) 
Fan shih shui (aqueous solution of alum), 171 
Fang Chhien-Li (writer, c. +900), 143 
Fang chang (headman, qii!ji), 417 
Fang Hsin-Fang, 149 
Fang I-Chih (scientific encyclopaedist, d. + 1671), 

297 
al-Farabi. See Abii Na~r ... 
al-Farghani. See Ibn Katir .•. 
al-Farisi. See al-I~takhri ... 
Fasting, 245 
Fatimid Caliphate (+909 to + II71), 397 
Fawt (Goethe), 487 (h) 
al-Fazari, Mul:t. ibn Ibrahim (translator, d. c. 

+800), 424 (h) 
Feather, used as scraper, 163 
Fei (sublimation, perhaps distillation, if of 

mercury), 79, 134-5 
Fei Chhang-Fang (Buddhist historian, ft. +597), 

4 13 
Feifel, E. (I), 134 
Felt, 103 
Fen chiu spirits, 149, ISO 

Fen Thu (Illustrated Manual on Powders, i.e. 
Salts), 188 

Fen yeh, 465 (a) 
F~ng Chih (Confucian scholar and writer, ft. 

+904),159 
Feng lu (stove or brazier pierced with holes), 

15-16 
F~ng Shih-Hua (writer on wine, + 16th century), 

147 
Ferghana, 152, 354, 370, 409, 416, 422, 423, 437, 

439,469 
Fermentation, 8, 9,131,133,134,135,136,138-9, 

306 (a), 351, 364, 365 if., 374, 384,388,404-5, 
408,499 

deviant, 135 (e) 
industry, 14, 41, 136 
techniques, 29 

terminology. See Technical terms 
. Fermented Beverages Authority, 147 (b) 
Fermented Beverages Superintendent, 131 
Ferric oxide, 295 
Ferric sulphate, 173 

solubilisation of, 201 
Ferrous acetate, 173 
Ferrous sulphate, 173, 196, 197, 198, 199, zoo 

crystalline, 199 
Fertile Crescent, 426 
Fertility potions, 205-'7 
Fertility rituals, 361 (d) 
Fertilizers, 19 I 
Fevers, 483 
Fez (Morocco), 130 
'Fields of Cinnabar' (tan thien), 288 
'Fight, copper! Fight, quicksilver!', etc., 344 (i) 
Fihrist aI-'U/um (Bibliography of the Sciences), 

344, 389, 390, 391, 399, 4 II , 412 (d), 450 

Filtration, 8, 9 
of sea-water through the earth, 60 
through sand, 3 I 5 
through wax, 60 

Firdaws al-lfikma (Paradise of Wisdom), 463 
Firdawsi (Iranian poet, c. +932 to + 1026), 481 
Fire, two kinds of, 502-3 
Fire control 

by distance of vessel, 268-9, 270 
by weighing the fuel, 15,266-8, 269, 270 

Fire phasing, 266-']9, 284-5, 303, 362, 380 
linear, 270, 272 
formula for, 272-3 
numerology and, 277 
metaphysical basis of, 278 

Fire-subduing processes, 263 
Fire-tube boilers, 40 
'Fire-wine', or 'fire-pressured wine', 135, 146 
Fireflies, 3 14 
Firing cycle, of increase and decrease, 270, 273, 274 

protracted, 260-1 
two-variable phasing in, 275, 276, 277 

Firmicus Matemus, Julius (astrological writer, 
c. +336),340,347 

First translation of a secular work into Arabic, 
390 (g) 

Fischer, Emil (organic chemist, 1852 to 1919), 368 
Fish-bones, removal from the throat, 442 
Fish-hooks,43 I 

Fish poisons, 314 
Five Amulets, 213 (b) 
Five Colours, 228, 288-9 
Five Elements, 122 (c), 156-'],201,210, 2ZI, 223, 

225, 226, 229, 230, 234, 235, 247, 250, 268, 
276, 277, 278, 291, 305, 306, 308, 317, 329, 
336, 360, 373, 464, 468 

spatial correspondences, 286, 290 
and Arabic pentad of principles, 465 

'Five-Elements Jade Casing' method, 296 
Five Grains, 286 (e) 
Five Hundred Books (in the Jabirian Corpus), 

393 
Five Metals, 250 
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Five Minerals, 225, 226 
Five Phases, 223 
Five Planets, 225, 226, 229, 289. 427 
Five Sapidities, 228 (j) 
Fixation, 8-<) 
'Fixing of Sol', IZ2 (g) 
Flame test. See Experimentation 
Flasks, designed to cool bacterial suspensions, 44 
Fleeces 

and condensation, 60, 61, 81, 95, 97 
and technique for obtaining oil of pitch, 95 

Fleischer, Heinrich L. (Arabist, 1801 to 1888), 
473 

Flint, 364 
Floating Elixir, 315 
'Floreate essence', 228 (g), 229, 258 
Floss silk. See Silk floss 
'Flower dew' (hua lu), 161 
Fludd, Robert (iatrochemical physician and 

natural philosopher, +1574 to +1637), 
50 3 

'Flying frosty snow', 170, 174 
Fo-Lin (perhaps Byzantium), 337 
Fo Shuo Fo 1 Wang Ching (Buddha Vaidyariija 

Sutra), 336 
Fa Tsu Li Taj Thung Tsai (General Record of 

Buddhist and Secular History through the 
Ages), 413, 414 

Focal character of Islamic science, 389 (a) 
Foetal development, 229, 293, 366-7 
Feotus, artificial, incubation of, 396 
Folk-lore, 337-<) 

first use of phrase, 502 (d) 
Fontanelles, 445 (g) 
Food and drink, 494 
Food chains, 307 (d) 
Food industry workers, 70 
Food supplies, 508 
• Food vessels' (tui) , 25 
Forest of Pearls from the Garden of the (Buddhist) 

Law. See Fa Yuan Chu Lin 
Forke, A. (4), 133 
Form and matter, 229 (d), 361 
'Formal function', 278 
Former Han (dynasty). See Early Han 
Formosa. See Thaiwan 
Fossils, 449-50 
'Fountain of Youth', 494 (a) 
Four elements. See Aristotelian four elements 
The Four Lords of Liang, 136, 140, 151 
, Four primes', 336 
Four qualities (rabd'j'), 459, 478, 490 
Four Seasons, 468 
'Four-seasons' heating technique, 283. 285 
du Four. See Vitalis du Four 
Fowler's Solution, 192 
Fox, 339 
The Fox-Hard Master. See Hu Kang Tzu 
Fractionation-columns, 44 
Franciscans, 44, 485, 497 
Franke, H. (I), 338; (18) 413 
Frankincense, 159, 369 (c) 

'Freezing--out' method, 151, 152-4, 179 
Frescoes, 67 

at the cave-temples of Wan-fo-hsia, 66, 67 
Fritillary corms, 320 
Frog's tongue, used in charm, 3IZ 
'Frozen-out wine', See Wine 
Fruits, poisonous, 3IZ 
Fu (fixing, 'subduing'), 5. 250, 256. 262 
Fu-Hsi and Nii-Kua (organiser gods), 379 (d) 
Fu Hung Thu (Illustrated Manual on the Sub

duing of Mercury), 18,. 188 
Fu Kung (Sung zoologist, crustacea, ft. + 1059), 

208 
Fu-ling fungus, 235 
Fu M~ng-Chi (+ 13th-century astonomer at 

Mariighah), 425 (g) 
Fu-phing, frozen--out wine from, 152 
Fu shen (,Pachyma spirie), 235 
Fu Tseng-Hsiang (agriculturist, ft. 1900). 66 
Fu Yiin-Mu Chu Shih Yao Hsiao lIwJ $tIn

shih-liu Shui Fa (Thirty-Six. Method. for 
the Bringing of Substances into Aqueous 
Solution [by means of] Transformadons 
caused by Nitre ..• ), 168-<) 

Fuchs, W. (7), 337 
Fuel, and fire-control, IS, 266-7. 268, 270-1. 

274,275 
Fuente, J. de la (I). 107, 108 
Fukien, 204 
Fukienese dialect, 352 
Fumaroles, 437 
Fumus juventuti. (exhalations or effluvia of healthy 

young persons), 496-7 
Funerary stoves, 30, 32 
, Fur', or 'boiler-scale', 181 
Furnace (lu or tulo), 10, 18, 3+. 274. 282 

cosmic correspondences in arrangement of, 272. 
276,279-81 

decorated, 291, 292 
design of, 291 
rite for protection of, ,,89-<)0 
with round top and square bottom, 292 

de Furno. See Vitalis du Four 
Further lndies, 486 
'Furthest West', meaning of, 414 
Fusion, 8, 9 

Gaja-kumhhavat (still, 'resembling an elephant-
pot'), 131-2 

Galen, 394. 4 10, 447, 459, 477, 490. +94-
Galenic degrees, 459, 460 
Galileo, 502 
Gall-nuts. 315 
Gallo-Roman culture. 377 
Gandhira, 423 

envoys from, 332 
Gandhiiran IItill-type. See Stills 
Gangue impurity. 303 
Garbers, K. (I), +9, IZ7, 129 
Gas bubbler, 164-5, 166 
Gases, 395 

inert, 321 
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Geber (ps. of a Latin alchemist, c. + 1:290), 8, 9, 
55 (e), 83, 91, 178, 185, 196, 198, 199, 318, 
366, 404 (e), 434, 448, 454, 457 

relation to 'Jiibir', 391 
Geerts, A. J. C. (I), 62 
Gehenna, 439 (c) 
Gems, 342, 350, 390, 412, 449, 492 

artificial, 333, 45 I 
Gnostic, 375 
inscribed, 376 
of rock-crystal, 337 
tingeing of, 325 

Genealogical tables, of alchemists, 331 
General Description of the World in the Thai

Phing reign-period. See Thai-Phing Huan 
Yii Chi 

General Record of Buddhist and Secular History 
through the Ages. See Fo Tsu Li Tai Thung 
Tsai 

General Survey of the Lives of the Holy 
Immortals. See Shen Hsien Thung Chien 

Generation, 306 (a), 364, 388, 495 
of animals, 401 
artificial, 396,451,485,486,488,495 
procedures, 486 if., 490 
spontaneous, 234, 396,451,486,488,489 
of the first man, 486 

Generation and destruction of the elements, 469 
Genesis, 341, 377, 495 
Geo-botanica I prospecting, 3 14 
Geodes, 205-7, 364 
Geoifroy, E. F. (chemist and physician, +1672 

to +1731),322 
Geographers, 424, 425 
Geographia Generalis (Varenius), 323 (f) 
Geological coupling of minerals and metals, 232, 

233 
Geological processes and the preparation of elixirs 

of immortality, 231-2 
Geological prospecting, 233, 314 
Geology, 233 
Geomancy, 223, 292, 298, 390 
Geometric space, and the cosmos, 222 
Geometrical shapes, associated with the planets, 

427-8 
Georgius (Monophysite Bp. and translator, d. 

+724), 410 (b) 
Gerard of Cremona (translator, + II 14 to + 1I87), 

398, 403 
Geriatrics, first use of word, 502 (d) 
'Germs', 234 
Gerontology, 507 

first use of word, 502 (d) 
Gesner, Conrad (naturalist and chemist, + 1516 

to + 1565), 60, 61, 90, 91, 93, 94,96,98,99, 
121 

al-Ghiifiqi, Abii Ja'far (pharmaceutical naturalist, 
d. + I 165), 433 (m), 436 (e), 452 (g) 

Ghiiyat al-I;Iakim. See Kitab Ghayat al-Qakim 
al-Ghaziili al-Tiisi, Abii I;Iamid (theologian, 

+ 1059 to +IIII), 425 (f), 481 (e) 
Ghee, 139 (g) 

Ghosts and spirits, 289, 290 
Giants, 340, 342 
Gilbertus Anglicus (+ 13th-century physician), 

122 (f) 
Gildemeister, J. (I), 350 
Gilding, 57, 324, 328, 358, 416, 434 
Ginger, 452 
Glass, I, 180, 324, 328, 387, 429, 451 

tingeing of, 325 
Glass still-heads, 126 
Glauber, J. R. (chemist, c. + 1603 to + 1670),44, 

153, 179, 433 
Glauber's salt, 181-2, 183, 190 
Glucosides, cyanogenetic, 205 
Glyphomancy, 461 
Gnostic gems, 375 
Gnostic literature, 369 (c), 377 
Gnostic period ( -2nd to + 3rd centuries), 376 
Gnostic rapture, 250 
Gnostics and Gnosticism, 253, 341, 364, 384, 393, 

409, 491, 502, 503 (a) 
and distillation, 385-7 
fundamental ideas of, 377 (a), 378 (a) 
Ophite, 378 
prayer to Aeon throned on the Great Bear, 

377 (j) 
tendency to eightfold classifications, 502 (f) 
whether a Christian hersey, 377 (a), 378 (a) 

Gobi desert, 140, 145 
miners of, 339 

God of Israel, 377 
Godwin, William (progressive writer, + 1756 to 

1836), 502 
Goethe, Wolfgang, 321,487 (h), 501 
Gold,40, 135, 174, 177, 216, 224, 231, 234, 293, 

354, 357, 366, 369 (c), 387, 41:2, 469, 472 
alluvial, 339 
amalgamation with mercury, 317, 380 
'artificial', 419, 456; associated with immort-

ality, 330, 481 
cinnabar and, 233, 470 
coinage, 336, 337, 408 
colour, 325 
copper turned into, 391 
degradation of, 408 (a) 
deposits, 336-7 
development of, 297 
evolution of, 233 
and the idea of the redemption of man, 224 
internal and external characteristics, 394 
making of. See Aurifaction 
maturation in the earth, acceleration of, 244, 

40 5 
names for, 354 
persists for ever without spontaneous decay, 404 
placer, 338 (c) 
potable, 94, 218, 293, 353, 496, 506 
'projection' of, 330 
purification of, 177, 380 
'purple sheen' -, 356 
sal ammoniac and the detection of false gold, 442 
silver turned into, 394 
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Gold and Caerulean Jade Treatise on the Simil
arities and Categories of the Five Substances 
and the 'Kinship of the Three'. See Chin 
Pi Wu Hsiang Lei Tshan Thung Chhi 

• Gold-digging ants' fable, 338-9 
Gold Elixir Dragon and Tiger manual. See Chin 

Tan Lung Hu Ching 
Gold-elixir preparations. See Elixir preparations 
'Gold solution' (chin i), 177 
Gold leaf, 499 
Golden age, 493 (e) 
Golden alloys, 295 
Golden Fleece, 338 (c) 
Golden Key to the Physiological Aspects of the 

Regenerative Enchymoma. See Huan Tan 
Nei Hsiang Chin Yo Shih 

Golem, 488 (g) 
Gonville & Caius College, Cambridge, + 14th

century MS of the Turba and of Geberian 
writings, 85 

Gooch crucible, 33 (b) 
'Gospel of Philip', 360 (d) 
'Gospel of Thomas', 359 (b), 361 (b), 363 (e) 
Government monopolies, 147 
Govinda Dasa, 131 
Graeco-Egyptian culture, 370, 388 

papyri,333 
proto-chemists, 374, 386, 390, 409 

Graeco-Roman philosophers. 388 
Grain. See Cereal grains 
Granada, 337 
Grand Unity (Thai I), 293 
Granet, Marcel, 246, 264, 276, 278 
Grape wine, 136-41, 149, ISO, 151-2 

distillation of, 155, 157. 162 
Grasses, 83 
Gravimetry, 299-305 
Gravitational attraction, 321 
Grease, absorption of, 315 
Great Bear, 281, 465, 467, +68 
The Great Encyclopedia. See Thu Shu Chi Chheng 
The Great Liturgies ... See Shang-Chhing Ling-

Pao Ta Fa 
The Great Ninefold Cyclically Transformed 

Numinous Cinnabar Elixir. See Chiu Chuan 
Ling Sha Ta Tan 

The Great Pharmacopoeia. See Pen Tshao Kang 
Mu 

Great Wall, 426 
Great Year (Grand Polarity Superior Epoch), 

222-3, 428 
Greater Book of Pity. See Kitiib al-Rabma al

Kabir 
Greater Book of Properties. See Kitiib al-Khawiitf 

al-Kabir 
Greatest Book of the Moon. See Kitdb al-Qamar 

al-Akbar 
Greek chemical technical terms. See Technical 

terms 
'Greek Fire', 121. 129. 158, 162 (a), 329 
Greek language 

and derivations of 'chem-'. 325. 354. 355 

17 consonants of, 4b2 
Greek medicine, 410, 459 
Greek mythology, 296 
Greek proto-chemical corpU$. SR Corpus of 

Greek 'alchemical' (proto-chemkal) wriljngs 
Greek proto-chemists. See Hellenistic proto

chemists 
Greek technical terms. See Technical tums 
Greek words. with the general sense of liquid and. 

pouring, and the derivation of the Toot 

chem-, 349-50 
Greeks, 57. 224. 31 I, 3U, 322, 3;23. 331,334. 

356, 359, 362, 384, 388, 400, 409, 435. 447, 
448,477,491, 501 

alchemy, 412, 469 
artisans, 70, 329 
atomic theories, 308, 374 
generation theories, 488 
magic, 505 

Green-Waves Memories. See Chhing Po Tsa Chih 
Green wood, destructive d.istillation Of,178 
Gregorius (Jacobite Patriarch), See Abit-al-Faraj 

al-Malati 
Grierson, Sir G. A. (1), 105 
Grinding instruments, 162 
Growth,322 

underground. See Underground growth 
Growth-cycles 

acceleration of, by man, 243 
of animals, 243, 246 
of minerals, 223-4. 243, 246 
of plants, 243. 246 

Gruman, G. J. (1),475,478,485, 490, 491, 493 
Guibert, Nicholas (chemist, + 1547 to + 1620), 

202 
Guide to the Creation (i.e. Nature). See Tsao.Hw:z 

Chih Nan 
Guide for the Struggling, on the Highest Ques

tions. See Irshiid al- Qd#d ilii Asnd al
Maqii#d 

Gujarat, 106 

Gums used for incense, and in pharmacy, 83, 
436 (b) 

Gundisalvi, Dominic (translator and archdeacon, 
ft· + I (35),40 3 

Gunpowder, 24, 40 (c), 187, 190, 193, 194, 196, 
199, 324, 432 

first invented in China, 195 
formulae, 190 (e), 194. 197 (c) 
military use of, 195 
oldest mentions of, in Europ~ t 95 

Guppy, H. B. (I), 114 
'Gut-rotting wine', 152 (d) 
Gymnastics, 420 
Gypsum (calcium sulphate), 20 

aqueous suspension of, 171 

I;Iadid al-$in (iron of China), +28 (a), 429. 
430 (d) 

Htuliths (authentic sayings of the Prophet), 4U, 
v 488 (j) 
Haematite, 320, 450 
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Bai Yao Pin Tshao (Natural History of the 
Southern Countries beyond the Seas), 159, 
421 

Hainan, sublimation-distillation apparatus in, 
47 

Hair, 435 
dry distillation of, 158, 395, 432, 433 

I:Jajji Khalifa (Turkish bibliographer and encyclo
paedist, d. + 1658), 415 (e), 471 (i) 

al-I:Jiikim bi'-amri'lliih ('the Ruler, by the Grace 
of God', Fatimid Caliph, r. +996 to +1020), 
39 I (a), 436 (e), 48 I 

Hakka dialect, 352 
Haldane, J. B. S., 446 (b) 
Halen, G. E. (+1694), 346 
Hales. Stephen (chemist and plant physiologist, 

+ 1677 to + 1761),61 
Halitt'.27° 
yon Hailer, Albrecht (physician and physiologist, 

+ 1708 to + 1777), I 

Halleux, R. (I), 363 
Hallucinogens, 109, 217, 245, 249 
Haly (= Haly Abbas). See 'Ali ibn al-Abbas 

al-Majusi 
Ham (Cham, son of Noah), 346, 347 
al-Hamdani. See Rashid ai-Din ... 
I;iammiim, 433 
I;iammiim-i Mariya, 131 (a) 
Hammer-Jensen, I. (2), 350 
Hamm urabi, 376 
Han (period), 76,79, 133, 134,202,217,3°8,329, 

353, 361, 432, 447, 462 
anti-coining edict, 330, 332 
aurifaction, 330 
cast-iron cauldrons, 18 
funerary stoves, 30 
grape wine, 137 
medicine, 336 
scholars, 307 
steamer vessels, 30, I 18 
tiles, 280 
tomb-models of stoves, 31, 148 
tomb-reliefs, 465 

Han Chhung (+ 2nd-century alchemist), 33 I 
Ban Shih Wai Chuan (Moral Discourses illustrat

ing Mr Han's Recension of the 'Book of 
Odes '), 207 (h), 307 (d) 

Han Wu Ti (emperor, r. -141 to -87),330,465, 
496 

Ban Wu Ti Nei Chuan (Intimate Biography of 
Emperor Wu of the Han), 216 (a), 414 (e) 

Han Yen-Chih (botanical and horticultural writer 
ft· +1178),161 

Han Yii (Thang scholar, +768 to +824), 159 
B{l1;ldi pot, 86, 87 
Hangchow, 417 
Haoma. See Soma 
al-Harawi. See Abu Man,iir al-Harawi 
I:Jarbi the Himyarite (Shaikh, aged 463 years), 

480 
Harden, A. & Young, W. J., 384 
I:Jarran, 410, 426 

texts emanating from, 390, 415 
al-I:Jarrani, Siilim, 427 (a) 
al-I:Jarriini. See Thiibit ibn Qurrah al-I:Jarriini 
Harsha Vardhana (king of ;\lagadha, r. +648), 

197 
Harvey, William, 497 (c), 507 
al-I:Jasan ibn al-Nakad al-Maw~ili (Jabirian writer, 

ft· +932), 393 (p) 
al-Hasan al-Rammiih (militarv writer, ft. c. 

. + 1280), 194, 43; (b) . 
Hastinapura, excavations at, 97 
Heart 

correlated symbolically with the reaction
vessel, 295, 296 

diseases of, 483 
Heart Elixir, 295 
The Heart of Medicine. See I Hsin Fang 
Heat control. See Fire control 
Heating apparatus, 68-9, 256 

coils, 40 
Heating times. See Fire phasing 
Heaven, 490 
Hebrew language, 3 I 3 

and the derivation of 'chem-', 351,354 
See also subjects under Jewish 

Hei hu kllei (black tiger casing), 19 
Heilungchiang, saltpetre industry in, 192 
Helical phasing scheme, 272, 273, 274 
Heliodorus (Byzantine alchemical poet, ft. c. 

+716), 327, 491 
Helium, 384 
Hellenistic aurifaction and aurifiction known in 

China, 337 
Hellenistic chemical-technological papyri, 329, 

349, 350, 355, 365 
Hellenistic culture, 358, 463 

Arabs and, 388-9, 409, 452, 461, 470, 488-9, 
490 

possible influence of Chinese thought on, 364 
Hellenistic proto-chemists, 74-6, 84, 86, 90, 98, 

158, 175, 178, 199, 221, 313, 318, 323, 324, 
325, 328, 339, 348, 349, 35 1, 355, 367, 380, 
385, 387, 390, 393, 400, 401, 402, 404, 410, 
412, 454, 490 

and alcohol, 124 
aphorisms or ' enigmas' of. See Proto-

chemical aphorisms 
and Arabic culture, 389, 393-4, 409, 485 
and atomism, 374 
idea of poison among, 484 
Jewish element in, 345, 351 

Hellenistic religions, 379 
Hellenistic still. See Stills 
,'an Helmont, J. B. (Belgian iatrochemist, + 1579 

to + 1644), 202, 455 
Hemiplegia, 489-90 
Hemp, 213, 245 
Hepatopancreas, 208 
Heraclitus of Ephesus (c. -5°°), 360 
Heraclius (Byzantine emperor) r. +610 to +641, 

327, 390 
Herat, 409 
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Herbs 
healing properties of, 342 
of immortality, 329,481 

Herder, J. G. (German poet, + 1744 to 1803), 502 
Hermann of Carinthia, or Dalmatia (translator, 

ft. + 1I40), 403, 412 (e) 
Hermann, A. (I), 349 
Hermann, Philipp (Paracelsian chemist, ft. 

+1552 ),98 
Hermes 

regarded as an inhabitant of China, 412 
supposed tomb of, 369 

Hermes-Agathodaemon, writings attributed to, 
327, 344, 426 

Hermetic philosophy and literature, 333 (a), 409, 
426, 429 (b), 502 

Herodotus (-440), 338, 433 
Herrengrund, 203 (e) 
Hesychasts, 501 (c) 
Hexagrams (kua), 70-1, 79, :no, 223, 232, 250, 

255, 265-6, 267-8, 270, 278, 361, 388, 471 
Hickman molecular still, 101, 102 
St Hildegard of Bingen (+ 1098 to + u80), 367 
, Hillside' kilns, II 8 
Hilton-Simpson, M. W. (I), lOO, 107, 130 
'Him of the Fish'. See al-Mi~ri 
• Him of the Horns'. See Alexander the Great 
Himalaya Mtns., 507 
Himyaritic language, 480 
Hindi dialect, 352 
Hindu Kush Mtns., 422 
Hindus, 463 
Hindustani language, 352 
Hippocrates, 60, 491, 493 
Hippocrates Chemicus (Tachenius), 433 (j) 
Hippocratic Corpus, 326 (b), 350 
Hippocratic-Galenic humours, 459, 460 
St Hippo)ytus of Rome (heresiologist, d. +235), 

124, 385 (e), 399 
Hirth, F. (25), 451 
Hirth, F. & Rockhill, W. w. (I), 149 
Hispalensis, Johannes (translator, ft. c. + II40). 

368 
Historia Animalium (Aristotle), 350 
Historia Vitae et Mortis (Francis Bacc,m), 496 (g), 

497 (c), 498 (a) 
Historical Classic. See Shu Ching 
Historical Collections. See Thung Chih 
Historical Records. See Shih Chi 
Historiiin Archom.etzL (Cedrenus), 345 (a) 
Historischkritische Untersuchung tier Alchemie 

(Wiegleb), 324 
History of the Early Han Dynasty. See Chhien 

Han Shu 
History of the Later Han Dynasty. See Hoo 

Han Shu 
History of the Northern Dynasties. See Pei Shih 
History of the (Northern) Wei Dynasty. See Wei 

Shu 
History of the Sui Dynasty. See Sui Shu 
History of the Sung Dynasty. See Sung Shih 
History of Wine. See Chiu Shih 

Ho-chien (S.W. Hopei), saltpetre industry at, 
192, 193 

Ho Ping-Yu (IS), 4; (18), 4 
Ho Ping-YU & Needham, J. (2), 309. 3It, 317 

(3), I 

Hoefer, F., 350 , 391 
Hoffmann, G., 347, 348, 350 
Hokan Chi, 393 (I) 
Holland, 153 
Holmyard, E. J., 368; (13), 369; (S. IS), 404; 

(17), 4Z5 
'Homilies' (Pseudo-Clement of Rome), 34'3 (b) 
Hommel, W. (1),62,63,64,98 
Homogenea and Heterogenea, 153 
Horns, 410 
Homunculus, 396, 487, 490 
Honan Chheng Slun I $hu (Remainipg ~rds of 

Discourses of the ChMng brothers of Honan), 
299 (d) 

Honan ChMng Shih Tshui Yen (Authentic State
ments of the Chheng brothers of Honan), 
299 (f) 

Honey. 297, 320 
Homrii-Wamyii (Synonymic Materia Medica with 

Japanese. Equivalents), 441 
Hookah, 165 
Hoover, H. C. & Hoover, L. H., 179 
Hopkins, L. C. (26), SI; (X7. IS), 381 
Horn, burnt to keep away leopards and tigers. 31 I 

Dr Hornbook, 434 (j) 
Hosheng (=Hermes), 4z6 (g) 
Hospitals, 398,410 
'Hot-plate', 14, IS. SI 
Hou Han Shu (History of the Later Han Dynasty), 

336 
Hou Kuang-Chao, 192: 

Houris, 480 (e) 
Hsi Chhi Tshung Hua (Western Pool Collected 

Remarks), 188 
Hsi Chhing Ku Chien (Catalogue of Ancient 

Mirrors (and Bronzes of the Imperial Cl;IIlec
tion in the Library of) Western Serenity), SI 

Hsi-fuia (State), 66, 67 
Hsi Tsung (Thang emperor, r. +873 to +886), 

417 
Hsi Tzhu (Great Appendix of the I Chi"g). 462 
Hsi Wang Mu (goddess), 414 
Hsi yii (the Western, Le. Central Asian, countries), 

139 (e) 
Bsi Yii Thu Chi (Illustrated Record of the 

Western Countries), 440 
Hsi Yii Wen Chien Lu (Things Seen and Heard in 

the Western Countries), 442 
Hsiao (nitre), 179 ff. 
Hsiao Ping {Thang pharmaceutical writer, ft. c. 

+775),440 

Hsiao skIn, 181, 182, 183. 184fi., 188-90, 194 
identified as saltpetre, 194 
therapeutic effects of, 185 

Hsiao Ta-Heng (Ming human geographer, 
+ 1594), 148 

Hsiao-thun culture, 2i 



INDEX 

Hsiao tshao (little trough), 144 
Hsieh Phu (Discourse on Crustacea), 208 
Hsien (immortals), 2II, 480, 507, 508 
Hsien (steamer), 25, 27-8, 29, 30, 33, 81, 97 
Hsien-Lo. See Siam 
Hsien-Yuan Huang Ti Shui Ching Yao Fa 

(Medicinal Methods of the Aqueous [Solu
tions] Manual of Hsien-Yuan, the Yellow 
Emperor), 169 

Hsin (dynasty), 162, 164 
Hsin Hsiu Pen Tshao (Newly Reorganised 

Pharmacopoeia), 139, 140, 159 (d), 182, 186, 
197, 200, 203, 299 (c), 440 

Bsin Wu Tai Shih (New History of the Five 
Dynasties Period), 441 

Hsing Chheng Chi (Memoirs of my Official Jour-
neY},442 

Hsinll Ching (The Star Manual), 381 
Hsing-hua Fang, Sian, excavations at, 26 
Hsing-hul.l Tshun, near Tayuan, 149, 150, 151 
Hsing Li Ching I (Essential Ideas of the Neo-

Confucian School of Philosophers), 299 
Hsiu. See Lunar mansions 
Hsiu Chen Shih Shu (Collection of Ten Tractates 

and Treatises on the Regeneration of the 
Primary Vitalities), 12 (f), 17 (c) 

Hsiu Lien Ta Tan Yao Chih (Essential Instruc
tions for the Preparation of the Great 
Elixir), 3, 45, 266 (d) 

Hsiu Tan Miao Yung Chih Li Lun (A Discussion 
of the Marvellous Functions and Perfect 
Principles of the Practice of the Enchymoma), 
265 (c), 268 (b), 281 (f) 

Hsiung-huang shui (aqueous solution of realgar), 
170 

Hsiung Tsung-Li (Yuan encyclopaedist, ft. c. 
+ 1301), 112 

Hsli Chih-Tshai (pharmacist, c. + 565), 241 
Hsli Hui (Taoist, +341 to C.+370},213, 214, 

219 
Hsli Mai (Taoist alchemist, +4th century), 214, 

215, 218 
Hsli Mi (leader in the Mao Shan school of Taoism, 

+ 303 to + 373,) 213-4, 215, 218, 219 
Hsli Ming-Tao (Taoist alchemical writer, late 

+ 12th century), 2 
Hsii Po Wu Chih (Continuation of the 'Record 

of the Investigation of Things '), 208, 315 
Hsli Shen (lexicographer, c. + 120), 445 
Hsli Ta-Chhun (Chhing historian of medicine, 

ft· +1757), 336 
Hsli Yo (mathematician, ft. c. + 190), 464 (a) 
Hman chen kuei (suspended needle casing), 19 
Hman Chieh Lu (Mysterious Antidotarium), 

393 (I) 
Hsiian-Ho Po Ku Thu Lu (Hslian-Ho Reign

period Illustrated Record of Ancient Objects), 
SI (b) 

Hman Ming Fen Chuan (On the Mysterious 
Bright Powder [sodium sulphate]), 183 

Hsiian thai ting (suspended-womb vessel), 17 
Hslian Tsung (Thang emperor, r. +713 to +755), 

183 
Hsiieh Yii (I), 176 
Hsiin (ten-day period}, 281 (b) 
Hsiln Chhing (philosopher, c. -240), 308 
Hu (Sogdian or Persian people and things), 

418 (a), 440 
Hu Kang Tzu (the Fox-Hard Master), 80, 188, 

302 (e) 
Hu merchants. See Merchants 
Hu Pen Tshao (Pharmaceutical Natural History 

of the Westerners [Persians, Indians]), 
"421 

Hu Ssu-Hui (Yuan nutritionist, ft. + 1330), 140, 
157 

Mr Hu's Well-Tested Advice to Posterity. See 
Hushi Keiken Ikun 

Hu Yen (pharmaceutical and chemical writer, 
Yuan or early Ming), 60 

Hua chhih (lit. 'radiant pool'; technical term for 
baths of acetic acid and potassium nitrate), 
5 (a), 21, 171, 177, 256 

Hua Jen. See 'Changer' 
Hua Kung (Taorist adept, +6th century), 207 
Hua Shan, 420 
Hua shih (' fluxite '), 270 
Hua-yang Kuan (Effulgent Yang Abbey), 214-5 

laboratory near, 219 
Huai R., 189 
Huai Nan Tzu (The Book of (the Prince of) Huai

Nan}, 57 (d), 207, 224, 226, 231, 252 (b), 
253, 280 (a), 310, 330, 362, 373 

Huai Nan Wan Pi Shu (Ten Thousand Infallible 
Arts of the Prince of Huai-Nan), 45, 202, 
310-1, 312, 314, 315, 325, 330 (b) 

Huan (cyclical processes for the making of 
elixirs), 453 

Huan Tan Chou Hou Chiieh (Oral Instructions 
on Handy Formulae for Cyclically Trans
formed Elixirs), 3, 34, 232 (e), 274 (a) 

Huan Tan Chung Hsien Lun (Pronouncements of 
the Company of the Immortals on Cyclically 
Transformed Elixirs), 227, 261 (a), 274 

Huan Tan Nei Hsiang Chin Yo Shih (Golden Key 
to the Physiological Aspects of the Regener
ative Enchymoma), 265, 268 (b) 

fIuan Tan Pi Chiieh Yang Chhih-Tzu Shen Fang 
(The Wondrous Art of Nourishing the 
(Divine) Embryo by the use of the secret 
Formula of the Regenerative Enchymoma), 
2, 292 (f) 

Huang Chhao (leader of peasant rebellion, + 878), 
417 

Huang Chhu-Phing (alchemist, +4th century), 
175 

Huang chiu (yellow rice wine), 148 
Huang-hsien, bronze ting from, 30 
Huang Hua (elixir-maker, -2nd century), 330 
Huang kuei (yellow casing), 19 
Huang Pai Ching (Mirror of (the Art of) the 

Yellow and the White), 474 (f) 
Huang Shan Tzu (alchemist, probably of the Han 

period), 244 
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Huang Thien Shang-Chhing Chin Chhueh Ti 
Chun Ling Shu Tzu- Wen Shang Ching 
(Exalted Canon of the Imperial Lord of the 
Golden Gates, Divinely Written in Purple 
Script; a Huang-Thien Shang-Chhing Scrip
ture), ZI7 (d) 

Huang Ti (the Yellow Emperor), 135, 465 
Huang- Ti Chiu Ting Shen Tan Ching Chueh 

(The Yellow Emperor's Canon of the Nine
Vessel Spiritual Elixir, with Explanations), 
2, 168, 172, 173, 174, 175, 186, :u8 (a), 
219 (a), 231, 246 (a), 247 (a), 255-6, 279. 302 

Huang Ti Nei Ching, Su Wen (The Yellow 
Emperor's Manual of Corporeal Medicine), 
201, 307 (d) 

Huang T;m-Chhing (I), 68, 70, 352 
Huang Tzu-Chhing & Chao Ylin-Tshung (I), 

135 
Huang ya huei (yellow sprout casing), 19 
Huang yeh ('the smelting ofthe yellow', alchemy), 

242 (b) 
Huang ying (probably a form of selenite), 270 
Huangfu Mi (physician and pharmacist, +215 to 

+282), 185 
Huchhiu Tzu-Lin, 359 
Hufeland, Christopher (German writer on medical 

hygiene and macrobiotics, ft. + 1796), 502 
Hugh of Santalla (translator, + 12th century), 368, 

40 3 
Hughes, E. R. (I), 307 
Hui chien (' ash-natron '), 181 
Hui-Sheng (Buddhist pilgrim, c. + 518), 354 
Huichol Indians. See Tribal peoples 
Hiiliigii Khan (first I1khan of Persia, r. + 1256 

to + 1265), 417 
Human sacrifices. See Sacrifices 
Humbert, J. P. L., 431 
von Humboldt, Alexander, 347,438 
Humours. See Hippocratic-Galenic humours 
Hun (Yang 'souls'), 228 (b), 230, 470 
Hun-tun (primordial chaos). See Chaos 
Hun-tun ho (closed chaos-vessel), 36, 285 
Hun-tun shen shih (world-or-chaos magical 

reaction-chamber), 10 
Hun-tun ting (world-of-chaos vessel), 18 
I:funain ibn Isl)iiq al-'Ibiidr (translator, +809 

to +877), 4II, 436 (g), 449 (a), 483 
Hung Chhien Ju Hei Chhien Chiieh (Oral Instruc

tions on the Entry of the Red Lead into the 
Black Lead), 232 (e), 274 (a) 

Hung Fan (Great Plan) chapter of the Shu Ching 
(q.v.) 

Hung Mai (Sung writer, + H23 to + 1202), 208 
Hung ting (sublimatory vessel, 'rainbow-heater'), 

45, SI 
Hungary, 1 I 1 
Hunza, 507 
Huo chiu ('fire-wine'), 135 
Huo hou. See Fire phasing 
Huo phen (fire-bowl, water-bath), 34 
Huo ting (heating reaction-vessel), 33. 35 
Hushi Keiken lhun (Mr Hu's [Christopher 

HufelandJ Well-Tested Advice to Posterity), 
502 (c) 

Huxley, Aldou8, 487 
Hydrates, J 83 
Hydrochloric acid, 21, 44, 174, 178, 195, 196, 

197, 200, 433, 435, #8, 506 
Hydrogen, 179, 295 

converted into positrons and helium, 384 
Hydrogen sulphide, 188 
Hydronium ions, 179 
Hydrosulphide, 176 
Hygiasticon (Lessius), 502 
Hygiene, 492-3, 501, 502, 508 
Hygrometer. SN Charcoal hygrometer 
Hymn of the Pearl, or, of the Soul, 377 (h) 

I Chien Chih (Strange Stories from I-Chien), 190, 
208 

I Ching (Book of Changes), 15.70,,210,223.248, 
250, 253 (c), 256 (a), 26$ •. %67, 275, 277. 
289 (c), 306 (c), 361, 379, 383,462,471 

I Hsin Fan,p (The Heart of Medict:ine), 159 
I Hsiieh Yllan Liu Lun (On the Origins and 

Progress of Medical Service), 336 
I Su Chi (Records of Barbaz:ian Customs), 148 
I Wei Chhien Tso 7'u(ApocryphaITreatise on the 

'(Book of) Changes'; a Penetration of the 
Regularities of Chhien), 465 

lamblichus (Hellenistic proto-chemist + 3rd cent
ury), 327, 473 (h) 

laD (name of Gnostic archon or demiurge},376 
Iatrochemical Natural History. See Wai Tan Pen 

Tshao 
latro-chemistry, 191,198,297,331,502,505.507 

terminology of, 190 
Iaxartes. See Jaxartes 
al-' Ibiidi. See I:funain ibn Is"iiq ... 
Ibn abi aJ-'Azaqir. SN AbO Ja'far l\I1ubammad ..• 
Ibn abi Bakr al-Khwiirizmi, Abii Ya'qup 

(encyclopaedist, + n60 to + J229), 424 (k) 
Ibn abi Tiihir Tiiyfiir al-Khuriisiicl (historian, ft. 

+819 to +833),425 (d) 
Ibn abi U*aybi'a (physician and historian of 

medicine, + uOJ to + Ia70), 194 
lbn abi Ya'qiib al-Nadimal.Watl1~q al-Baghdidi 

('the stationer' of Baghdad, bibliographer, 
d. +995), 344, 389. 411 

Ibn Aidamur. See al-Jildaki 
Ibn al-Akfani. See al~Sachiiwi, M~Qammad .... 
Ibn Arfa 'Ra's al-Andalusi (alchemist, d. + 1I97), 

402,412 
Ibn al-Baitiir, Abii Mul;lammad al-Mlilaqi 

(botanist and pharmacist, d. + 1248),1%8 (a), 
194, 432 (b) 

Ibn Bakhtawayhi, 194 
Ibn Barmllk, Khlilid (vizier, ft. +765),424-
Ibn Bishriin, AbO Ba.kr (alchemist, + loth 

century), 480-1, 483, 494 
Ibn al-Faqih (geographer, ft. +902), 391 
Ibn I:fauqal, AbO al-Qiisim (geogrljpher, ft· +943 

to +977), 424 (d) 
Ibn I:fayyiin. See Jlibir ... 
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Ibn Jabirl1l, Abl1 Ayyl1b Sulaiman ibn Yahya. 
See Solomon ben J udah . . . 

Ibn Katir al-Farghani, Abl1 al-'Abbas (astrono
mer, ft. +861), 423 (b) 

Ibn Khaldl1n, 'Abd al-Ra\:lman ibn Mu\:lammad 
(sociologist and historian, + 1332 to + 1406), 
389,404,405, 408, 471, 480, 486 

Ibn Khallikan, Shams ai-Din al-Barmaki (bio
graphical historian, + U 11 to + U82), 390 

Ibn Khurdadhbih, Abl1 al-Qasim (geographer, 
c. +825 to c. 9U), 451 

Ibn Marwan, l;Iukaim ibn 'Ysa (last official head 
of the ~abians, d. +944), 429 

Ibn Matar, al-l;Iajjaj ibn Yl1suf (translator, ft. 
+786 to +833), 41 I 

Ibn Mu\:lammed al-Tha'alibi, Abl1 Is\:laq A\:lmad 
(Koranic commentator, c. +950 toc +1020), 

425 (c) 
Ibn Ml1sa al-Kwarizmi, Abl1 'Abd Allah 

Mu\:lammad. See al-Khwarizmi ... 
Ibn Qurrah, Thabit. See Thabit ibn Qurrah 
Ibn Qutayba, Abl1 Mu\:lammad (historian, +828 

to +889),475 
Ibn Sahl al-Balkhi, Abl1 Zayd A\:lmad (geo

grapher, +849 to +934), 424 (d) 
Ibn al-Sam\:l, 480 (g) 
Ibn Sina, Abl1 'Ali al-Hul/ain (physician and 

naturalist, +980 to +1037; 'the Third 
Master'), 362, 402, 403, 405, 423, 457, 491 

Ibn al-Tilmidh, Abl1 al-l;Iasan (physician, d. 
+ I 165), 436 (e) 

Ibn Umail, Mu\:lammad al-~adiq al-Tamimi 
(alchemist, c. +900 to +960), 366, 373 (g), 
378, 379 (c), 399, 401, 404, 482 

Ibn Wahb al-Baliri (merchant in China, +876), 
417 

Ibn al-Wa\:lshiya al-Nabati (agriculturist, ft. c. 
+930), 392, 449, 453 (d), 486 

Ibrihim ibn Adham (religious mystic, first of the 
Sufis, d. c. 777), 424 (c) 

Ichow,300 
Idea Medicinae Philosophicae (Severinus), 508 
Ideographic-alphabetic language barrier, 415 
al-Idrisi, al-Sharif, Abl1 'Abd Allah (geographer, 

+ 1099 to + I 166), 436 (e) 
al-Ikhmimi, 'Uthman ibn Suwayd (alchemical 

writer, c. +900), 393 (n), 399 
al-Ikhmimi. See al-Miliri, Abl1 al-FaY9 .•. 
al-Iksir (elixir), 472, 489 

provenance of the word, 473-4 
Iliad,363 
Illicium verum (star anise), 118 
Illustrated Manual on the Subduing of Mercury. 

See Fu Hung Thu 
Illustrated Manual on Powders. See Fen Thu 
Illustrated Pharmacopoeia. See Pen Tshao Thu 

Ching 
Illustrated Record of the Western Countries. See 

Hsi Yu Thu Chi 
Illustrations and Commentary for the 'Dilations 

upon Pharmaceutical Natural History'. See 
Thu Ching Yen I Pen Tshao 

Illustrations for the 'Main Essentials of the 
Metallous Enchymoma; the true Gold 

. Elixir'. See Chin Tan Ta Yao Thu 
Illustrations of Processes and Manufactures. 

See Nihon Sankai Meibutsu Zue 
'Urn al-Khawalili. See Science of Properties 
'Urn al-Mizan. See Science of the Balance 
'Urn al-Takwin. See Science of Generation 
'Urn al-Tilasmat. See Science of Theurgy and 

Apotropaics 
Image-makers, 488 
Images, to stimulate the action of the cosmic 

forces upon the microcosm of the furnace, 
292 

The Imams, 390 (h), 396 
Imhotep, 341 (a) 
Imitation gems, 333 (c) 
The Immaculate Girl. See Su Nu 
Immortality, 21 I, 250 

means of obtaining, 211, 218, 232, 236, 238 
alchemical, 303 
associated with artificial gold, 330, 456 
See also Material immortality and longevity 

Immortals, 217, 232, 237, 239, 262, 303 
access to certain substances within the earth, 233 
land of the, 414 
visitations by, 213-4, 215, 241 

Imperial workshops, 330 
Important Arts for the People's Welfare. See 

Chhi Min Yao Shu 
Important Medical Formulae and Prescriptions 

revealed by a Provincial Governor. See Wai 
Thai Pi Yao 

Imports, 158, 160 
Impotence, 482 
Imuth,341 
In Dioscoridem Corollariorum Libri Quinque 

(Barbaro), 350 (d) 
Incense, 83, 133, 180, 453 (d) 
Incense-sticks, and time-keeping, 167 
Incorruptibility of corpses, 420 
Increase of surface, principle of, 44 
Incubation 

of an artificial foetus, 396 
of hen's eggs, 293, 297, 434 

India, 97, 157, 165,326, 333, 373, 388, 389, 401 , 
423, 425, 449, 485, 497-8 

alchemy, 198, 236, 412 
Arabic culture and, 408, 409, 490 
atomic theories, 308, 374, 388 
chemical technology, 196 
chemistry, 198 
distillation 

oldest certain reference to, in an Indian 
text, 131 

of wine, 131-2 
magic square, 464 
perpetual motion, 487 
religion, 379 
religious opposition to wine, 132 
spontaneous generation theories, 486 
stills, 80, 104-6 
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India (cont.) 
sublimation of camphor, 49 
vegetable elixir, 481 

Indian medical ideas, transmitted to China, 336 
Indian Ocean, 149, 417 
Indian prisoners, presented to the Chinese 

emperor, 197 
Indispensable Knowledge for the ChymicaJ 

Elaboratory. See Tan Fang Hsii Chih 
Indo-China, 333 

cultures of, 146 
Indo-European linguistics, 350 
Indus Valley, 333 
Industrial Arts and Technology in Old Japan. 

See N ihon no Sangyo Gijutsu 
Industrial diseases, 80 
Infecti\'ity, 308 (c) 
Inflammation, treatment with sal ammoniac, 440 
Informal Records of Famous Physicians. See 

M ing I Pieh Lu 
Information on What is Beyond the Passes. See 

Ling Wai Taj Ta 
Inks, 199, 299, 302, 452 

Chinese, 296 
invisible, 315 

Inner Elixir. See Alchemy, physiological 
Inner Writings of the Jade-Purity Heaven. See 

Yii Chhing N ei Shu 
Inorganic substances 

maturing of, 297 
purification of, 177 
solubilisation of, 167-71, 185 

Inqllisitio Legitima de Calore et FrigaTe (Francis 
Bacon), 152 (g) 

Inscriptions, 150, 335, 372,444 
Chou,446 

Insects, 209 
and charm to make people tell the truth, 31 I 
generation of, from grain, 314 

Insomnia, 453 (d) 
Instantaneous elixirs, 434 (j) 
Interaction, 309 
Interchangeability between water, air and fire, 

360 
Interconversion 

of metals and sulphides, 317 
of vapours and solids, 361-2 

Intercultural borrowing. See Cultural contacts 
Internal diseases. See Diseases 
lntersexes, 320 (b) 
I ntestinal disinfectants, 191 
Intimate Biography of Emperor Wu of the Han. 

See Han Wu Ti Nei Chuan 
Introduction to Astrology. See Kitab al-

Mudhtikarat 
Inventors, lists of, 425 (e) 
Invertebrates, 209 
Invisible ink, 315 
Iodine, J78 
Ion exchange, 201 (a) 
Ionic bonds, 321 
Ions, 173 

los, meanings of, 482-3 
Iran. See Persia 
Iranian ruHng families granted asylum lit the 

Chinese imperial court, 416 
Iraq, 397, 414, 4 18 
al-'Iraqi, Abu al-Qasim al-SImiiwi (alchemist, fl. 

c. + 1270), 129, 404, 458, 4~b; 
Ireland, peasant-farmers of, 110-1 
Iron, 173, 201,202, 290, 3J 3. 364, 387, 469 

alloys of. See Alloys 
amalgamation with mercury, 3 t 7 
'killing' of, 198 
nationalisation of orndllction of, 147 
rusting, 3 I 5 
salts of, 299 
solubilisation of, 174 
transmutation into silver and gold, 4~ 1 

wrought-, 452 
Iron alum, solubilisation of. 20! 
Iron-casting. See Ca~t iron 
Iron oxide, 173, 294 
Iron sulphate, 173, 19<1. 20T 
Iron sulphide, 177 
Iron vessels, 23-4, 58-<), 294 
Iron wire (thieh hs!en). used for binding parts of 

apparatus together, 22 (a). 40 

Ironstone, 206 
'Irrigation' techniques, 263, 281, 2&4-
Irshad al-Qiilid ita Asna al-Maqd,;d (Guide for 

the Struggling, on the Highest Questions), 
481 

Isaac of I;iarriin (Nestorian bishop, ..;..8th century), 
476-7 

al·I~fahlini, l:Iamza (historian, +897 to +967), 
426 (d), 476 (a) 

Isl,ziira ila Fasad '/lm A~ktim al-NujUm (Demon
stration of the Futility of Astrology), 402 

Ishinho. See I Hsin Fang 
Isidorus (Gnostic theologian, son of Ba&ilides, 

+ 3rd century), 346 
Isis (Egyptian goddess), 347 
Isis (+3rd-century woman proto-chemist), 313. 

32 7 
lskandar. See Alexander the Great 
Islam, 157. 165, 190,227.409.478,485.490.507 

chemistry in, 43 
conquests, 388, 416 
and the 'Moor's head', 130-1 
still types, 107 

Islamic scholars, and contact with China, 414, 
422 If. 

Islamic science. 400 
Isles of the Blest, 498 (c) 
Isma'i1 ibn Ja'far (d. +760, designated as se"enth 

imam, but set aside in favour of his younger 
brother Musa al~Ki?-im), 396 

!smii'i!i mo\"ement, 376 (h), 396, 397 
al-I~takhri, Abii Isbiq al-Firisi (geographer, 

mid + loth century), 424 (d), 433 (m) 
al-htakhri (police chief of Baghdad, +933), 429 
Isthmeos, Johannes (aurifietor, c. + 504), 345 
!storum, meaning of, 492 
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Italy, 124, 498 
I'tidal (perfect proportion, or equilibrium), 477 

(b), 481 (c). See also Krasis 
Ivory, 332 

Jabir ibn l:Iayyan (alchemist, perhaps c. +720 
to +815), 389, 390,391, 392,405,409,425, 
470, 480, 484, 488, 491, 492, 494, 508 

relation of 'Geber' to, 391 
Jabirian Corpus, 33, 128, 318, 366, 369, 390, 

391-3, 395-6, 397, 398, 399, 403, 408, 429, 
430, 431, 432, 435, 436-7, 441, 449, 451, 
454, 457, 459-61 , 468, 47 1, 477, 479, 480, 
485 

relation with the Isma'iIj movement, 396 
sources of, 408, 409, 472 

Jabirian numbers, 462, 468 
Jackson, R. D. & van Bavel, C. H. M. (I), 98, 99 
Jacobite (church), 411, 476 
Jade, 205, 207, 210, 216, 221 

body-eases of, 2 I 
caerulean, 449 
rings, 381, 383 

Ja'far al-Balkhi, Abii Ma'shar (astrologer
astronomer d. +886),424 (e) 

Ja'far al-~adiq (sixth Imam, +699 to +765), 389, 
390,471,472 

Ja'far ibn al-l:Iusain (chemical writer, +9th or 
+ loth century), 450 

Jagellonian Library, Cracow, 93, 95 
al-J1i\:li?, Abii 'Uthman 'Amr ibn Ba\:lr (philos

opher, zoologist and scientific encyclopaedist, 
d. +869), 448 (a) 

Jahn, K. & Franke, H., 413 
Jamii'a Fithagh,jras (compendium of Pythagoras), 

399 (a) 
Jamasp, 415 
Ja1ni'al-Tawarikh (Collection of Histories), 138, 

413 (b) 
Japan and the Japanese, 323, 418, 421, 441, 489, 

502 
camphor sublimation, 46, 49 
ferrous sulphate works, 200 
language, 352 
saltpetre works, 193 
stills. See Stills 
temperature stabiliser (daki), 41 
wine, 148 

Jasmine, 160 
al-Jaubari, 'Abd al-Ra\:lim al-Dimashqi (alchemi-

cal writer, + 13th century), 403 
Jaxartes river, 370, 407, 409, 422 
Jen Shih-ChUn (c. +780), 24 
Jeremiah (Prophet), 179 
Jesuits, lIS, 297, 384, 503 
Jesus, 378, 387 
Jet, 235 
Jewel Necklace of Materia Medica. See Bhaifajya-

ratnavali 
Jewels. See Gems 
Jewish alchemy, 345 (c) 
Jewish culture, 313, 461 

Jewish legends, 341 
Jewish physicians, 447-8 
Jewish proto-chemists, 345, 351 
Jewish-Syriac literature, 377 
Jewish Wisdom Literature, 367 
Jih Hua (Tzu) Chu Chia Pen Tshao (The Sun

Rays Master's Pharmaceutical Naiural Hist
ory ... ), 200, 441 

Jih Yiieh Hsuan Shu Lun (Essay upon the Sun, 
Moon, and the Dark Axis), 249 

al-Jildaki, 'Ali ibn Aidamur (alchemist, d. + 1342), 
304 (a), 404, 454, 482-3 

Jinn. See Djinn 
Job of Edessa (Ayyiib al-Ruhawi al-Abrash, 

Syriac encyclopaedist of science and philo
sophy, ft. +817, to +832), 370 

Johannitius. See l:Iunain ibn Isbaq al-'Ibadi 
John XXII (Pope, r. +1316 to +1334),498 
John of Antioch (historian, ft. +610), 340 
John the Archpriest (proto-chemist, + 5th cent

ury), 196 
St John the Baptist, 383, 384 
John of Gaddesden (physi~ian, + 14th century), 

60 i 

John of Rupescissa (alchetist + 14th century), 
122, 499, 507 

Jonson, Ben, 242, 278, 297, 453, 499 
Juba of Mauritania (tributary king and learned 

historian, c. -50 to +50),325 
Jujube date (fruit), 217 
Julius Africanus (historian, proto-chemist and 

naturalist, d. +232), 124, 327, 339 
Juncker, Johann (chemical physician, d. + 1759), 

321 
Jundi-shapiir, 41 I 

academy or university at, 410 
hospital at, 410 

Jung, C. G., 388 
Jungius, Joachim (chemist and naturalist, + 1587 

to + 1657), 202 
Jupiter (planet), 226, 228, 428 
Jupiter Stations, 272 
Justinian I (Byzantine emperor, r. + 527 to 

+ 565), 410 (c) 
Justinian's Corpus Juris Civilis, 332 

Kabbalah, 385 (c), 503 (a, n), 505 
Kahle, P. (7, 8), 451 
Kalinite (potassium alum), 225 
Kalmuk still, 103-4 
Kalpas and Mahakalpas, 428 (d) 
Kan Chhi Shih-liu Chuan Chin Tan (The Sixteen

fold Cyclically Transformed Gold Elixir 
prepared by the • Responding to the Chhi' 
Method), 3, 10, 18, 56 

Kan Ying (traveller, +97), 332 
Kan Ying Ching (On Stimuli and Responses in 

Nature), 310, 314 
Kan Ying Lei Tshung Chih (Record of the 

Mutual Resonances of Things), 309 
Kansu, 137, 185 
Kansu Provincial Museum, Lanchow, 32 
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Kao-chhang. See Turfan 
Kao Chhi (alchemist, date unknown), 169 
Kao Chih-Hsi (I), 53 
Kao Hsien-Chih (Korean general, c. +750), 416 
Kao-liang grain, used in making spirits, 64, 66, 

68, XIS, ISO 
Kao Tsung (Thang emperor, r. +650 to +683), 

390 
Kaolin, 450 
Kara-. See Qarii 
Karachi, 131 
Karakorum range, Himalayas, 507 
Kashf al-~unun (Discovery of the Thoughts), 

471 (i) 
Kashgar, 4Z2, 431 (b) 
al-Kiiti, Ibn 'Abd al-Malik al-$iilil;!i al-Khwiirizmi 

(+ 1°34), IS (d), 83, 402, 424 (i), 436 (e) 469 (k) 
al-Kiitib (the Secretary). See AbO. 'Abd Alliih 

Mul)ammad ibn Abmad ibn Yiisuf al
Khwiirizmi 

Kekule, F. A. (organic chemist, 1829 to 1896), 385 
Kelly, Isabel (I, 2), 109 
Teacher Keng (Thang woman alchemist at court, 

+9th century), 364 
Keng Hsin Ching (Book of the Realm of Keng 

and Hsin, i.e. the noble metals), 331 
Keng Tao Chi (Collection of Procedures on the 

Golden Art), 3. 19, 264 (a), 284, 292 (f) 
Kerotakis (Greek reflux distillation apparatus), 

74-6, 81, lOS, 374 
Kestoi (Julius Africanus), 124 (b), 339 
Kettles, distillation in, 1 I I 

Key to the Sciences. See Mafatil,l al-' U/urn and 
Miftal,l al-' U/urn 

Khai-Pao Pen Tshao (Pharmaceutical Natural 
History of the Khai-Pao reign-period), 
184 (h), 186 

Khiilid ibn Ibrahim, Abii Da'iid (general, +751), 
45 1 

Khiilid ibn Yazid ibn Mu'awiya (prince, c. +665 
to +704), 389-90,405, 436 

Khan kua (Khan trigram), 5 (b) 
Khang Thai (traveller and ambassador, c. +260), 

337 
Khao Kung Chi (Artificers' Record, a chapter of 

the Chou Li), 329 
Khar#ni (' Chinese arrow-head metal '), 33. 428, 

429-32, 469, 483 (a) 
Khazars, 485 (b) 
al-Khiizini, 'Abd al-Ra\:lmiin (physicist and 

chemist, ft. + 1118), 128 (a) 
Kheti, son of Duauf, 348, 349 
al-Khitii'i, 'Dmar ibn Abmad ibn 'AIi (geoman

cer),47 1 

Khiva, 333, 370, 409, 416, 422, 423 
Khorasan, 408,416,422,423,425,436 (e), 439 (a), 

449 
al-Khuriisani. See Abii Bakr 'Ali ibn Mul)am

mad ... 
Khosrau Aniishirwan (Persian king, d. + 569), 

410 
Khotan, 438 

Khou Tsung-Shih (pharmaceutical naturalist, 
+ 1I 16), 241 

Khun-Iun paradise, ~17 
Khun-Iun Shan, 438 
Khung Ying-Ta (Sui and Thang scholar and 

commentator, -+- 574 to +648). 156, 458 
Khung Yuan-Fang (Han alchemist), 400 
Khunrath, Conrad (medical chemist, ft. ..l- 1594), 

153 
al-Khurasani. See Ibn Abi Tah!!' ... 
Khufjat IbUs ('de\'i!'s testicles'), 449 
Khuzistiin, 410 (c) 
Khwarizm, 370,409, 416,422, 423, 4:24-
al-Khwarizmi, AbO. 'Abd Allah Mul)ammad ibn 

1\'lo.sii (mathematician, c. +750 to c. +850), 
424 (h) 

al-Khwiirizmi. See Abii 'Abd Allah l\lul)am
mad ... ; al-Ki!itl1i; Ibn Abi Bakr 

al-Kimiyii', 350 If., 355, 405, 481 
Kirniyii' al-Sa'iida (The Elixir of Blessedness), 

48r (e) 
Kiniis the Pneumatologist, 427 (0 
Kincob,35 2 

al-Kindi, Abii Yusuf Ya'qiib ibn Isl)aq ibn 
al-$abbiib (chemist, ..l-800 to +867), 49, 
I27, Ii8, 129, 147,397-8,469.491 

King, C. W. (2), 375 
Kinnesrin, 410 
Kinship of the Three. See Tshan Tlzing .Chhi 
Kinship of the Three and the Book of Changes, 

with Commentary. See Chol< 1 Tshan Thllng 
Chlli Chit 

Kitab al-Al,ljiir (Lapidary, in Jabirian Corpus), 
435 (d) 

Kittib al-.4l,1jiir (Lllpidary, of Pseudo-Aristotle), 
431 (h). 437 (b), +48 

Kitab al-A.l,ljiir 'alii Ra'y Balimis (Opinions of 
Balinas on :Hineral Substances). See KlltltO ... 

Kitab 'Aja'io al·Maklzlriqat . , . (;\Iar\'els of 
Creation; often called, Cosmography), 430 

Kitiib al-A.'laq al-Nafi$<I (Precious Bags of 
Travelling Proyisions), 391 

Kitiio al-A'racj (Book of Accidents), 409 (c) 
Kitiib al-Ashkiil (Book of the (Sc\'en) Chines), 

+2+ (d) 
Ki/(ib al-.'hhkiil al-Tabi'iyya (Book of Natural 

Figures), +88 (h) 
Kitiib a/·Afllam al-Sab'a (Book of the Seven 

Idols), 427 (d) 
Kitob Asrtir al-SJuJ1Its 74'a'I-Qamar (Book of the 

Secrets of the SllO and 1\loon), 486 (g) 
• Kitiib af-Ballit (Book of the Surprising), +49 

Kt/an al-Ba;,zth (Book of the Search), 393 
Kitab al-Baltigllll (Book of Attainmertt), 435 (f) 
Kitiib Balaniytis al"l:liikilll ,ri'1 'llal (Book of 

Apollonius the Wise on the Causes), 369 
Kittib al-Bml)/ (Book of Urine), +35 (e) 
Kitiib al-Baytj (Book of Eg!J$), 435 (e) 
Kittih al·Dam (Book of Blood), 435 (e) 
Kitiib al-Dhahab (Book of Gold), +80 (c) 
Kitiib al-Dhakhii'ir 7ca'I-TII~ltIf (Book of the 

Treasury of Precious Things). 390 
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Kitiib al-FurUsiya wa'l-Muniifab al-l;Iarbiya 
(Treatise on Horsemanship and Stratagems 
of War), 194 

Kitiib al-FUfi4l al-flnai 'Ashar fi 'llm al-l;Iajar 
al-Mukarram (Twelve Chapters on the 
Science of the Most Honourable Stone), 335 

Kitiib al-Ghasl (Book of Washing, i.e. Purifica
tion), 429 (e), 457 

Kitiib Ghiiyat al-l;Iakim (Book of the Aim of the 
Sage), 313, 427 (c), 486 

Kitiib al-l;Iabib (Book of the Friend), 344 (k), 399, 
453 (e), 456, 469 (g, h, i), 470 (a, I), 471 (c), 
484 (a) 

Kitiib al-l;Iadid (Tractate on Iron), 431 
Kitiib al-l;Iajar (Book of the Stone), 393 
Kitiib al-l;Iiifil (Book of the Result), 459, 

480 
Kitiib Hatk al-Astiir (Book of the Rending of 

Veils), 394 (c) 
Kitiib al-l;Iayawiin (Book of Animals), 435 (e) 
Kitiib al-l;Iayy (Book of the Living), 369, 395 (e), 

435 
Kitiib al-l;IukUma (Book of Government), 395 (d), 

435 
Kitiib al-Ifjii/.J al-Ma'rilf bi-Thaliithin Kalima 

(Book of Enlightenment ... ),457 
Kitiib lkhriij miifi'l- Quwwa ilii'l-Fi'l (Book of the 

Passage from Potentiality to Actuality), 
397 (c), 485 (h) 

Kitiib ai-'llm al-Muktasab fi Zirii'at ai-Dhahab 
(Book of Knowledge -acquired concerning 
the Cultivation of Gold), 129 (f), 403 (d), 
404,482 

Kitiib ai-lmiima wa'i-Siyiisa (Book of the Religious 
and Civil Authority), 475 

Kitiib ai-Jami' (Book of the Sum and Substance 
[of Alchemy]), 436 (d) 

Kitiib ai-Jiimi' fi al-Adwiya al-Mufrada (Book 
of the Assembly of Medical Simples), 194 

Kitiib al-Jauhar al-Nafjir fi $inii'at al-Iksir (Book 
of the Brilliant Stone and the Preparation 
of the Elixir), 402 

Kitiib al-Kanz al-Afkhar wa'l-Sivr al-A':;am fi 
Tilirif al-l;Iajar al-Muka"am (Book of the 
Most Glorious Treasure and Greatest Secret 
on the Transmutation of the Philosopher's 
Stone), 129 (f) 

Kitiib al-Khamsin (Book of the Fifty), 429 (c) 
Kitiib ai-KhiirFini (Tractate on the Chinese 

Arrow-head Metal), 429 
Kitab al-Khawiill (Book of Properties), 429 (c) 
Kitiib al-Khawiill al-Kabir (Greater Book of 

Properties), 393, 435 (d), 449 (i), 451 (c), 
452,479 

Kitiib Kimiyii' al-'llr wa'l-Tili'idiit (Book of 
Perfume Chemistry and Distillations), 127, 
128,398 

Kitiib ai-Liihilt (Book of Divine Grace), 435 (f), 
472 

Kitiib al-Lau/.J al-Zumu"udi (Tabula Smaragdina), 
368 (i) 

Kitiib ai-Mii' al-Waraqi wa'l-Arf/, al-Najmiya 

(Book of the Silvery Water and the Starry 
Earth), 373 (g), 401, 482 

Kitiib al-Ma'iirif(Book of Knowledge in General), 
475 

Kitiib al-Malaki (Royal Book), 484 (h) 
Kitiib al-Masiihk wa'l-Mamiilik (Book of Roads 

and Provinces), 424 (d) 
Kitiib Maydiin al-'Aql (Book of the Arena of the 

Intelligence), 486 (d) 
Kitiib al-Miziin al-$aghir (Lesser Book of the 

Balance), 461 (b), 463, 471 (a), 477, 486 (c) 
Kitiib al-Mudhiikariit (Introduction to Astrology), 

424 (e) 
Kitiib al-Mujarradiit (Book of Abstractions), 

399 (g) 
Kitiib al-Mukhtiir fi Kashf al-Asriir wa-Hatk 

al-Astiir (Choice Book of the Revelation of 
Secrets and the Tearing of Veils), 403 

Kitiib al-MukhtQlar fi l;Iisiib al-Jabr wa'l
Muqiibala (Epitome of the Calculation of 
Integration and Equation), 424 (h) 

Kitiib al-Mulk (Book of Royalty), 469 (h) 
Kitiib ai-Muqaddimiit (Book of Introductions), 

194 
Kitiib MUIa/.J/.Ja/.Jiit l;Iarbi (Book of the Rectifica

tions of Harbi), 480 (d) 
Kitiib al-NOOiit (Book of Plants), 435 (e) 
Kitiib al-Nafs wa'l-Man/its (Book of the Anima 

and the Animate), 470 (j) 
Kitiib al-Naqd (Book of Testing, or of Coinage), 

45 1 

Kitiib Nukhbat al-Dahr (Book of the Selection of 
the Age [Cosmography]), 87 (c), 127,437 (c) 

Kitiib al-Qamar al-Akbar (Greatest Book of the 
Moon), 427 (d) 

Kitiib Qariilis ai-l;Iakim (Book of Crates the Wise; 
or, the Physician), 389, 427 (d), 469 (h), 
471 (c), 472 (c), 483 

Kitiib al-Riihib (Book of the Hermit), 480 (c) 
Kitiib al-Ra/.Jma al-Kabir (Greater Book of Pity), 

392, 435 (d), 470 (m), 473, 477, 478 484 (e) 
Kitiib al-Ra/.Jma al-$aghir (Lesser Book of Pity), 

393,436 (d) 
Kitiib Raw/.J al-Arwii/.J (Book of the Repose of the 

Animi), 470 (i) 
Kitiib al-RiiwUq (Book of the Filter), 451 (c), 487 
Kitiib Risiilat Ja'far al-$adiq fi 'Ilm al-$anii'a 

wa'I-l;Iajar al-Muka"am (Book of the 
Letters of la'far al-~adiq on the Science of 
the Art and the Noble Stone), 391 (a) 

Kitiib al-Ril/;z (Book of the Animus), 470 (i) 
Kitiib al-Ril/.J fi'l-Mawiizin (Book of the Animus 

and the (Science of the) Balance), 470 (i) 
Kitiib Rutbat al-l;Iakim (Book of the Sage's Step), 

304 (a), 401 
Kitiib al-Sha'QT (Book of Hair), 435 
Kitiib Shiiniiq fi al-Sumitm wa'l-Tariyiiq (Book of 

Canakya [Kantilya] on Poisons and Theriaca), 
399 

Kitiib al-Shawiihid (Book of Evidences), 427 (a) 
Kitiib al-Shifii' (Book of the Remedy), 362, 402, 

457 (j) 
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Kitab al-Sindhind ([Lesser} Book of [Improved] 
Astronomical Tables based on the Briihma
sphu~a Siddhanta), 4Z4 (h) 

Kitiib Sirr al-Asriir (Book of the Secret of Secrets; 
Pseudo-Aristotle), 368, 4!~4 (h), 494, 497 (a) 

Kitiib Sirr al-Asriir (Book of the Secret of Secrets; 
al-Riizi), 129 (e), 195 (d), Z43 (a), 398,436 (e), 
484 (h) 

Kitiib Sirr al-Khaliqa wa-$an'at al-Tabi'a 
(Book of the Secret of Creation and the Art 
(of Reproducing) Nature), 369, 373, 395 (g), 
4z5, 437 (b), 457. 461 , 486 

Kitiib al-SirT al-Makmiln (Book of the Hidden 
Secret), 4Z9 (f) 

Kitiib al-Sumitm (Book of Poisons), 393 (r), 435 (d), 
453 (d), 449 

Kitiib al-Sumiim wa-daf' Matliirrihii (Book of 
Poisons and Antidotes), 393 (r), 399 (d), 
453 (d) 

Kitiib $ural al-AT£! (Book of the Image of the 
Earth, mathematical geography), 4Z4 (h) 

Kitiib al-Suyub wa'l-Ma'juniit wa'I-Glwt/iiT al
Sini (Book on Ores, Electuaries and Chinese 
ClaY),450 

Kitiib al-Tabi'a al-Khiimisa (Book of the Fifth 
Nature), IZZ (b) 

Kitiib al-Ta,!in (Book of Putrefaction), 486 
Kitiib al- Tajmi' (Book of the Concentration). 

396 (c), 435 (d), 461 (c), 477. 480 (c), 485, 486 
Kitiib al-Talkhit (Book of the Reduction), 394 (c) 
Kitiib al-TafTif (Book of the Transmutation, or, 

the Morphology), Jiibirian alchemy, 396 (e) 
Kitiib al-Tatrif (Compendium of Effectual 

Operations; or, Book of Concession [to those 
who have no other books a\'ai!able», 128 (c) 

Kitiib al- Tawlid. See Peri Genn(lseos 
Kitiib al-Ulu! (Book of the Thousands), 412 (e) 
Kitiib Us!uqus al-Uu al-Thiilith (Third Book of 

the Elements of the Foundation), 480 (c) 
Kitiib (Ts!UQus ai-Vu al-Thiini (Second Book of 

the Elements of the Foundation), 369 
Kitiib Wafayiil al-A'yiin (Biographies of Eminent 

Men), 390 (c) 
Kitiib fi Wujub $inii'at al-Kimiyii' (Book on the 

Necessity of Alchemy), 405 
Kitiib al-Wuzara' al-Khamsa li-Malik aJ-Hind 

(Book of (the Colloquies of) the Five Viziers 
of the King of India}, 482 (b) 

Kitiib al-Zibaq al-Gharbi (Book of the Western 
Mercury), 471 (e), 478, ...sz, 484 (f) 

Kitiib al-Zibaq al-Sllarqi (Book of the Eastern 
Mercury), 470 (e), 484 (f) 

Kmj . t (Book of Completion), 348-9 
Ko Hsilan (Taoist alchemist, ft. +Z38 to +Z50), 

77-8 
Ko Hung (scholar and eminent Taoist alchemist, 

early +4th century), 3, 71. 134. 167. 168, 
169. 194, 197. 20Z, 207. 213. 214, ZI8, 220, 
225, 232, 243, 246, 250, 255. z68, Z98, 331, 
353,380,440,447.470.478,491,494.491) (c), 
50S, 508 

Ko Wu Tshu Than (Simple Discourses on the 

Investigation of Things), 203 (c), 310, 314 
Kopp, H., 347. 391 
Kopparberg, zOJ (e) 
Koran, 426 

prohibition of wine in, 127 (c) 
Korea and Koreans, 104,418 

language. 352 
Kotlhi.yantra, 55 (c) 
'Kowtow', 417 (a) 
Krasis (balance of constituents,leading, if perfect, 

to enduringness), Z35 (e). %36 (b), 394, 404, 
460,461 ,47z,477-8,480-I,4S7,490,494.499 
See also' Adl' I'tidal' Mi::dj 

Krasnoyarsk. 381 
Krateuas (botanist. ft. c. -100).325 
Kraus, P., 389,396,431; (r), 391; (z, 3), 392,409, 

46Z. 485. 487, 488 
and the Jibirian Corpus Catalogue. 39Z (g) 

Kriiuterbuch (Lonicerus), 96 
Krilnitz, ]. G. (+ 1781), r03 
Ku poison, 453 (d) 
Ku chi (technical term). 5 (c), 47. 79 
Ku Huan (Taoist, d. +485), ;US 
Kua. See Trigrams and Hexagrams 
Kuan (sublimatory vessel), 47 
Kuan Lo (San Kuo geomancer and diviner). 

252 (b) 
Kuan Tzu (Book of Master Kuan), 233, 372, 359 
Kuang Ya dictionary, 33 
Kuangsi, IZO 

Kuangtung 
still, 120 
sublimation-distillation apparatus in, 47 

Kucha, 438. 440,441,443 
Kuei (box, casing, container), 18-20 
Kuh-i-Alidigh mountains, 422 
KGh-i-Taftan mountain range, 439 
al-KuJ;.I. IZI (d) 
Kumiss, 142 (c), 148 
Kundika (drinking-pot), 166 
Kung-Kung (legendary Chinese rebel), 343 (c) 
Kung leng, See' Rainbow vessel' 
Kungsun Cho (physician, --4th century), 489 
Kuo (cast-iron pan). 167 
Kuo Shill Pu (Emendations to the National 

Histor~'), 14Z 
Kutrtb aJ-A~.jiir 'alii Ra'y Bqlindl (~ of 

Minerals according to the Opinions of Balinll$ 
[Apollonius]), 461, 47z, 486 (c) 

Kutrtb al-Ajsiid al-Sab'a (Books of the Seven 
Metals), 393 

Kutrtb al-Mawii:::in (Books of the Balances), 
304 (a), 393, 459, 480 (a) 

Kweilin, 416 

Laboratory, Z90, 291 
location of. Z45 

Laboratory alchemy. See Alchemy 
Laboratory bench. See Than (stove platform) 
Laboratory equipment. See Alchemical apparatus 
Labyrinthus Medicorum Errantium (Paraeet'Sus). 

505, 506 (h) 
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Lac, 326 
Laccase, 20«), 210 

Laccase inhibitor, 209, 315 (i) 
Laccol,20«) 
Lacquer 

allergic reactions to, 208 
and crab tissues, 3 I 5 
and hemp-seed oil, 3 I 5 
industry, 20«) 

latex, 175, 207-10 
Lactantius (patristic writer, c. +250 to +325), 

456 
Ladakhi folklore, 338 
Ladles 

bronze, 163 
silver, 164 

Lagercrantz, O. (2), 350 
Laguna, Andres (+ 18th-century. Spanish physi-

cian), 61 
Laka-wood, 160 
Lalita Vistara siitra, 377 (j) 
Laminar malachite, 287, 288 
'Lamp' of gilt bronze, 55 
Lamp of Learning. See Majabi/.l al-IJikfTUJ 
Lanchow Museum. See Kansu Provincial 

Museum 
Lang-kan elixirs, 216-7, 268 
Lang-kan gems, 217 
Language barriers, 333, 415 
Lao Hsikh An Pi Chi (Notes from the Hall of 

Learned Old Age), 144 (a) 
Lao Tzu, 220, 324 
Lao Tzu Chung Ching (The Median Canon of 

Lao Tzu), 288 
Lapidary. See Kitab al-A/:Ijar 
Large ounce, 269 (c) 
Lala'if al-Ma'arif (Pleasant Sorts of Knowledge), 

425 (e) 
LaId'if al-Minan wa'l-Akhlaq (Pleasant Gifts and 

Traits of Character), 408 
Later Chou (dynasty), 158 
Later Han (period), 162, 20Z, 331, 400 

pestle and mortar, 163, 164 
rainbow-ting', 50, 51 
tomb-model of stove, 3 I 

Later Thang (dynasty), 158-9 
Latex. See Lacquer latex 
Latin recipe-books, 124, 127 
Laufer, B. (I), 136, 140, 151, 155, 43 1, 444, 445, 

447; (I 0), 451; (28), 383, 384; (41), 338, 
339; (42), 165 

, Laughing-mad' stone, 427 (f), 449 
Lavoisier, Antoine Laurent, 322, 455 
Leaching (in surface-enrichment), 358 
Lead, 40, 177, 189, 228, 230, 232, 254, 255, 258, 

259, 293, 295, 298, 313, 314, 320, 358, 387, 
469 

alloys of. See Alloys 
amalgamation with mercury, 317 
as the ancestor of all other metals, 362 
aqueous solution of, 170, 173, 174 
black, 257, 258, 356 

oxidised form of, 257 
Realised, 254, 257, 258, 259 
turned into silver, 391 
white, 174, 298, 314, 356 
white frost of, 293 

Lead acetate, 174 
carbonate, 173, 316, 318 
nitrate, 174-
sulphide, 177 
tetroxide, 295 

Leather harness, etc., varnish or cream for 
protection of, 452 

Leaven, 351, 365, 367 
Lecomte, Louis Qesuit, +1655 to +1728),204 
Lectures on the Understanding of the Obscurity 

of Nature. See Thung Yu Chii,h 
Legends. See Fables 
The Legitimate Succession of Perfected Immortals. 

See Chen Hsi 
Lei Hsiao ( + 5th-century pharmacist), 440 
Lei Kung Phao Chih Lun (The Venerable Master 

Lei's Treatise on the Decoction and Prepara
tion of Drugs), 315 (k) 

Lei Kung Yao Tui (Answers of the Venerable 
Master Lei concerning Drugs), 241, 440 

Leiden papyri, 3 I 8 
Leo viridis (the green lion, i.e. ferrous sulphate), 

199 
de Lean, Juan Ponce (conqueror of Florida, 

+ 1513),494 (a) 
Leonardo da Vinci, 90, 92, 178 (a) 
Leprosy, 483 
Leslie, Donald (2, 7), 308 
Lesser Book of the Balance. See Kitab al-Mizan 

al-$aghir 
Lesser Book of Pity. See Kitab al-RtY.tfTUJ al-$aghir 
Lessius, Leonard (medical hygienist, +1554 to 

+1623),502 
, Letter to Anebo' (Porphyry), 489 (b) 
'Letter of Ostanes to Petasius', 335 
'Letter of Pebechius to Osron', 335 
'Letter of Pseudo-Democritus to Pseudo-Leucip-

pus', 335 
Leucosis. See Whitening 
Levey, M. (1-4), 82 
Levigation process for separating alluvial gold, 

339 
Lexicon (Suidas, +976), 340 
Lexicon Alchemiae (Ruhland), 350 (b) 
Lexicon of Chrysopoia, 356 
Li (pattern, principle of organisation), 299' 361, 

171 
Li (cooking-pot), 25, z6-8 
Mr Li's Water Elixir, 271 (d) 
Li Chao (historical writer, ft. +810), 142, 152 
Li Chhiao-Phing (1, I), 1,68,70, Il3, II5 
Li Chi (Record of Rites), 306 (c) 
Li chih kuei (immediate fixing casing), 19 
Li-chih Lou Tui Chiu (verses), 143 
Li Fang (encyclopaedic editor, +978), 419 
Li Hai Chi (The Beetle and the Sea), 379 (f) 
Li Ho (Thang poet, +791 to +817), 143-4 
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Li Hsiang-Chieh, 352 
Li Hsien (+ loth-century alchemist and natural

ist), 159, 336, 421 
Li Hsiu (Han elixir-maker, -2nd century), 330 
Li HSUn (merchant-naturalist of Persian origin, 

ft. +900 to +930), 159, 421 
Li Kao (Thang prince, +752 to +820), 23 
Li Kuan (fictional character), 420 
Li Mi-I (physician of Persian origin, ft. +735), 

421 
Li Pa-Pai (Chhin elixir-maker), 330 
Li Pai (eminent Thangpoet, +701 to +762), 142, 

147 
Li Shao-ChUn (Han alchemist, ft. -133), 133, 

329, 330, 333, 354, 456, 496 (b), 498, 50 S 
Li Shih (+ 12th~century naturalist), 208, 315 
Li Shih-Chen (eminent pharmaceutical naturalist, 

+1518 to +1593), 132-3, 135, 137, 138, 
139, 140, 144, 152, 156-8, 183, 186, 187, 193, 
206, 440, 445-6 

Li Shun-Feng (Thang astronomer, ft. +620 to 
+680), 310, 314 

Li Shun-Hsien (poet and court lady, c. +900), 
421 

Li Ta-Chih (Chinese Buddhist physician, + 14th 
century), 413 

Li Tai San Pao Chi (Buddhist China through the 
Ages), 413 

Li Te-YU (Thang statesman, + 787 to + 849), 242 
Li Yuan (Thang palace officiaO, 24 
Liang (period), 164, 168, 189 

alchemical apparatus, 12, 162 
alchemists, 177 
'frozen-out wine', 151-4 
reaction vessels, 22 

Liang Shih-Cheng (Chhing archaeologist and 
antiquary, +1697 to +1763), SI 

Liang Ssu Kung Chi (Tales of the Four Lords of 
Liang), 136, 140, 151 

Liang Wu Ti (Emperor Wu of the Liang, r. 
+ 502 to +549), 218 

Liao (dynasty; Chhitan Tartars), 432 (c) 
Libations, 263 (b) 
Libavius, Andreas (chemist, c. + 1540 to + 1616), 

202 
Libellus de Aqua Ardent; (Savonarola), 93 
Liber de Arte Distil/and; de Compositis (Brunsch

wyk),94 
Liber de Conservatione JU'llentutis et Retardatione 

Senectutis (ViIlanovan Corpus), 498 
Liber Floridu!, 93 (i) 
Liber Florum Geberti, 77, 87 (c), 94-
Liber Fornacum (Geber), 55 (e), 366 (b) 
Liber 19nium ad Comburendos Hostes (Marcus 

Graecus), 123-4, 194 
Libe, Reguis. See Kittib al-Malaki 
Liber Sacerdotum (Book of the Priests), 447 (f) 
Liber Secretorum Bubacaris (al.Rizi), 403 
Liber de Septuaginta Johannis (Jibirian Corpus), 

403,447 (f) 
Liber Seroitoris (Abulcasis), 128 
Liebig condenser, 98, I II 

Lieh Hsien Chuan (Lives of Famous Immortals), 
184, 353 

Lieh Tzu (Book of Master Lieh), 234, 359. 413 ..... 
488 (i) 

Lieh Yu-Khou (Master Lieh), .359 
Lien San-sJtih..lui Shui Fa(Thirty~six Mtthods for 

Transforming Solids and bringing them into 
Aqueous Solution), J69 

Life-cycles. See Growth-cycles 
Life-length expectations, 507-8 
Light-mysticism, 428 
Lign-aloes, 496 

wood, 159, 160 
'Like attracts like', 321, 322, 323, 360 
'Like generates like', 313 
Liliaceous corms, 318 
Lime, 178,289,29°,294, 295 

as a dehydrator, 315 
salts, 441 

Lin-chiang, spirits stills at. 64-5 
Lin Shen-Feng ( + loth..century alChemical writer), 

3 
Ling Fang Kuo (Country of Numinous Fra-

grances), 159 
Ling-Pao Chung Chen Tan Chiieh (Sl:1pplementary 

Elixir Instructions of the Company of the 
Rcalised Immortals; a Ling-Pao Scripture), 
269 (c), 292 (e) 

Ling-Pao Taoist tradition, 215 
Ling Piao Lu I (Strange Things Noted in the 

South), 144 
Ling Wai Tai Ta (Information on What is 

Beyond the Passes), 59, 79. r60 (e), 254 (a), 
301 (e) 

Lins, P. A. & Oddy, W. A. (I), 57 
von Lippmann, E. 0 .. 123, 124. 127, 129, 131, 

136, 155. 196, 347, 369 
• Liquefied Gold Spiritual Elixir Canon', 269 
Liqueurs, 145, 147 
'Liquor', ambiguity of the term, 131 
List of 'similar category' substances, 317, 322 
Lists of 'golds'. 295 
Lists of names and cover-names, 356 
Literary Collection of the preservation-and

Return Studio. See Tshun Fu Chai W/!n 
Chi 

Lite11lry Eltpositor of Chemical Physic, See Shih 
Yao Erh Ya 

Litharge, 258, 320 
Liturgical and Apotropaic Encyclopaedia of 

Taoism. See Tao Fa Hui Yuan 
Liturgical dance. See Ritual dance 
Liturgies, accompanying .alchemical operations, 

10 (a), 211 (a), 2+6 (b), 289, 290 
Liu An (Prince of Huai-Nan, -znd century), 

168, 169. 178, 202, 2:24. 2:26. 231, 310, 312, 
330, 333, <1-71 

Liu Chhao (period). 78-9 
Liu Chih-Ku (Prefect of Chhang-ming, c. +740), 

249 
Liu Hsiang (scholar and alchemist. c. -(0), 133, 

330 , 333 
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Liu Hsilan-Chen (Taoist pharmacist, +8th 
century), [83 

Liu Hsiln (+9th-century writer and traveller), 
[44 

Liu-huang shui (aqueous solution of sulphur), [70 
Liu i ni. See Lute 
Liu Jung (Han elixir-maker, -2nd century), 330 
Liu Khuan (Han alchemist, +12[ to +(86), 33[ 
Liu SMng (Prince Ching of Chung-shan, 

d. -113) 
tomb of, 21, 54, 55 

Liu Tao-Ho (Thang alchemist, ft. +760), 380 
Liu Thai-Pin (Chhin elixir-maker), 330 
Liu Tsung-Yuan (scholar, +773 to +8(9), 159 
Lives of Famous Immortals. See Lieh Hsien 

Chuan 
Lizards, 385, 496 
Lo-fou, Mt., 220 
Lo Shu diagram, 29[ (c), 462, 464, 465, 468, 469 
Lobinol, 209 
Location 

alchemical specifications of, 286-7 
and the Five Elements, 286 

Lodestone, 3 I [, 312, 3 I 5 
Logos, 505 
Lokapalas, 489 
Longevity. See Material immortality and longevity 
Longevity, areas of, 507 

patriarchal (biblical), 493 (e) 
Lonicerus, Adam (botanist and chemist, + 1528 

to +(586),87,93,94,96,98 
Lop Nor, 388 
Lopas (crucible), 58, 80, 81, 84 
Lorgna, A. M. (+ 1786), 154 
Lotus, 315 
Lou tou. See Catch-bowl of the Chinese still 
'Love' and 'hate' in natural phenomena, 312 (e), 

322 
Lu (stove, furnace), 11, [2, 16, 17, 18, 57 
Lu and Li (fictional characters), 420 
Lii fan (' green alum', i.e. crystalline ferrous 

sulphate), [99 
Lu hsien (ground salt), 181 
Lu Hsing Ching (Tractate on the Fontanelles of 

the Skull), 445 (g) 
Lu Hsiu-Ching (+ 5th-century Taoist liturgical 

writer), 215 
Lu Huo Pen Tshao (Spagyrical Natural History), 

189 
Lil Kuang (general, conqueror of Kucha, d. 

+399),15 1 
Lu sha (sal ammoniac), 439, 445, 446, 447 
Lii Shih Chhun Chhiu (Master Lil's Spring and 

Autumn Annals), 253 (c), 315 (k), 465 
Lu Thien-Chi (scholar and official, ft. + I 114), 

30 9, 317 
(Lu) Tsan-Ning. See Tsan-Ning 
Luka bar Serapion (translator, +9th century), 

448-9 
Lull, Raymond (alchemical writer and logician, 

c. +1232 to +13(6),122 
Lullian Corpus (late + 14th century), 455 

Lumholtz, C. S. (I), [08, [09 
Lun Heng (Discourses Weighed in the Balance), 

[33, 252 (b), 293 (g), 33[ (d), 366 
Lun Yii (Conversations and Discourses of Con

fucius), 242 (c) 
Lunar mansions and their constellations, 3[3, 

341 (c), 360, 38[, 427 (f) 
Lunation cycle, 267 
Lung (basket, perhaps technical term for catch

bowl), 146 
Lung Chhuan Liieh Chih (Classified Records 

from Dragon River), 203 
Lung-hsi. See Kansu 
Lung Hu Huan Tan Chiieh (Explanation of the 

Dragon-and-Tiger Cyclically Transformed 
Elixir), 3, 242, 249, 264 (a) 

Lung hu tan thai (Dragon-and-Tiger platform), I I 
Liiqa ibn Sarafyiin. See Luka bar Serapion 
Lute (liu i ni, sealing mixture for apparatus), 58, 

79,163, 176 (b), 219, 260, 261 
Lye, 180 
Lyngurion. See Tourmaline 
Lynx, 363 

Ma Chih (pharmaceutical naturalist, +Ioth 
century), 184, 186, 187 

Ma ju (mare's milk), 139 (f) 
Ma ju phu-thao (horse-nipple grapes), 139 
Ma Ming-Sheng (Han alchemist, ft. c. + 100), 

331, 353, 400 
Macrobiotic theme, transmission of, outwards 

from China, 49 [ (b) 
Macrobiotics 

first use of the term, 502 
See also Material immortality and longevity 

Madagascans, [I I 
Maenchen-Helfen, 0., 104 
Mafatil} al-'UZum (Key to the Sciences, encyclo-

paedia), 424 (j) 
Magadha (modern Patna), [97 
Maghnisiyii (ore of manganese), 469 
Maghrib,40 5 
Magi, Magian, 324 (b), 334, 426 (c), 484 (h) 
Magia Adamica (Vaughan), 505 
Magic and magicians, 124,220,246-'7,28[,311, 

312, 313, 325, 334, 346,358,369,387,392, 
4[4, 419, 471 

apotropaic, 334 
natural, 305 
papyri, 312 (c) 
science and, 240, 3[4 
sympathetic, 322, 325 

Magic mushroom, 2 I 7, 449 
Magic squares, 427 (f), 462-9, 471 

as cosmic symbols, 462, 468 
Magical papyri, 378 
Magnesium, salts of, 183, 194, 313 
Magnesium carbonates, 181 
Magnesium sulphate, 181-2, 190, 193 

crystalline, 18[ 
Magnetic attraction, 3[4, 315 
Magnetic compass, 19 (a), 131,485 
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Magnetic iron oxide. 173 
Magnetic phenomena. 495. 502, 503 (el 
Magnetite. 225. 226. 287.288. 313. 320. 364 

aqueous solution of. 170, 173 
Magnetite-realgar recipe. 177 
Maguey juice. 107. 108 
Magus. Renaissance. 313 (e). 314 (b) 
Mahiibharata, 13 1• 339 
al-Mahdi (the Imiim to come), 396 
al-Mahdi ('Abbiisid Caliph. r. +775 to +785), 

410 (a) 
Mahdihassan. S .• 379; (9), 352-3. 474; (14), 

352-3; (56), 97 
Mahler. J. G. (1).418 
Mahua flowers, 106 
Maimonides (Moshe ben Maimon. Hispano

Jewish philosopher, + I 135 to + 1204). 
478 (b) 

Main Principles of the Five Elements. See Wu 
Hsing Ta I 

Maitreya. 396 (i) 
al-Majriti, Maslama Ibn Al,lmad (d. c. + 1007). 

304 (a), 305 (a), 401, 402. 405, 486 
al-Majusi. See 'Ali ibn al 'Abbas ... 
Malachite, 225, 226, 232, 262, 270, 287. 288 
Malaria. 191 
al-Malati. See Abu al-Faraj al-Malati 
Malaya. 333 
Male and Female forces. 253, 318, 363-4. 373, 

450, 456, 469, 470 
in the !;libian religion, 428 
See also Yin and Yang 

'Male', applied to one of the sulphides of arsenic, 
356 

Malt. 317 
Malwa.106 
Ma'mal al-katiikit, 434 
al-Ma'mun (seventh 'Abbiisid Caliph, r. +813 

to + 833), 370, 41 I 

Man-chhimg 
tomb of Liu SMng at. 21 

Maniizil, 427 (b) 
Mandaeans, 426 (c) 
Mandeville, Sir John (soi-disant traveller, c. 

+ 1300 to + 1372). 338 
Mandrake, 490 
jI,.fang hsiao (' prickle-solve '), 181-4, 185, 186. 189, 

190 , 193 
Manganese, 209 
Mani (founder of a Gnostic religion, +216 to 

+277), 377 (a), 378 (a). 379 (d) 
Manichaeism, 370. 378. 385-6, 387 
Manipulations based on Sympathies and Anti

pathies. See Cheirokmeta 
al-Man~ur (second 'Abbiisid Caliph. r. +754 to 

+775), 391, 41 I, 416 
Manual of Discipline (Qumran), 461 (f) 
Manual of the Five Talismans ... See (Tung 

Hsuan) Ling Pao Fu Ching 
Manual of the Five Viscera. See Wit Tsang Ching 
Manual of the Great Mystery. See Thai Hsuan 

Ching 

Manual of the Numinous Chhi of Potal;>1eGold; 
a Thai-Chhing Scripture. See Tlwi-CMing 
Chin I Shen CMi Ching 

Manual of Potable Gold .. See Chin I Cki#g 
Manual of the Potable Gold (or M,tallous Fluid) 

and the Magical Elixi,r (or Enchy~oma); a 
Thai.-Chhing Scripture. See Thp:i-Ch/ting 
Chin I Shen Tan Chin,g 

Manual of the Thirty-Six (Metqods forJ the 
Bringing of Solids into Aqueous Solution, 
See San-shih-liu Sht4i Ching 

Manual operations, 3 r 4, 397 
Manual workers. See Artisans 
'Manuals of the Immortals', r90, 206 
Manufacturing processes, 304 
Manure beds, r88 
Mao, Mt., 214 
Mao Chung (Taoist mage, perhaps -1St century), 

2 13, 330 
Mao Ku (Taoist mage, perhaps -1St century), 

213, 218, 330 
Mao Shan school of Taoism, 213, 1lI4, 216, .no, 

2 87,33 1 

Mao Shan writings, 215, 268, 269, 279, 289 
Mao Ying (Taoist mage, perhaps -1St century), 

213,214,218,330,357 
Mappae Clavicula (Little Key to Painting), 44, 

123-4. 127, 328 
Mariighah observatory, 4tI, 425 
Marathi dictionary (Molesworth), 13 I 

Marcasite, 199. 200 
Marcus Graccus ( ..;- 13th-century military writer), 

123, 124, I94 
Mare's milk, 64, 103, 104, 105, 108, 148 
de Maricourt, Pierre (+ 13th-century physicist), 

495 
Mars (planet), 226, 228. 428 
Marshall. Sir John (I), 85...6,87 
Martaba (Jiibirian degrees), 460 
van l\larum, Martinus (physicist, + 1750 to 1837), 

114 (b) 
Mar\'els of Creation. See Kitiib ai'Aja' ih al

Makhluqat . .. 
Mary the Jewess (Alexandrian Pfoto-chemist), 

J2 (b), 84, 88, 105, 129. 178. 311, 318, 3:1:,/, 
344.364, 387, 4 12, 484 

Ma~iibi(l al-IJikma (Lamp of Learning). 482 
Masalik al-Absar If Mamdlik al-Amsar (Ways of 

the Eyes to Sun'eY the Provinces of the 
Great States), 417 (g) 

Miisarjawayh (Jewish physician and translator, 
+684),4 11 ,476 

Masculine and Feminine forces. See Male and 
Female forces 

Miisis (Persian princess, d. at Sian, + 874).418 (a) 
Mason, G. H. (1800), 67 
Mass, liturgical, etymology of. 366 (a) 
Massa, 366, 401 (a), 405 (a) 
l\Iassicot, 258 
Master Lu's Spring and Autumn Annals. See 

Ui Shih Chhun Chh~u 
]v{(lstario/l (' cold-still '), 126, 127 (b) 
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al-Mas'udi. Ibn 'Ali (geographer. +895 to c. 
+957). 425. 437 

Materia medica. 452 
Materia Medica classified according to the Four 

Tones ... See Ssu Sheng Pin Tshao 
.i\IJateria prima. See Prima materia 
Material immortality and longevity. 185. 188. 

197. 209. 237. 238. 240 (b). 241. 243-4. 323. 
324. 328. 329. 355. 388. 420-1. 475. 477. 
478. 480• 482. 490. 503. 508 

Arabs and. 391. 393. 404. 498 
Byzantines and. 500-1 
chemically induced. 490. 491. 497-8 
drug of. See Elixirs of immortality and longevity 
extreme longevity. 478. 480. 495. 507 
krasis and. 472. 477-8. 480-1 
ru~ and. 470 
techniques for. 329 
in the West. See Europe 
See also Life-length expectations 

l'vlaterials. See Substances and Chemical sub
stances 

Mathematics and mathematicians. 278. 298. 305. 
392• 424. 425. 463. 503 

and modern chemistry. 276 
l'vlatter 

'ascent' of. in aurifaction. 385 
in Gnostic thought essentially evil. 385. 387 
Jiibirian theory of. 394 

Matter and form. 229 (d), 361 
Matter and organisation (chhi and 11). 361 
Matter and spirit, distinction between. 361 
Mattioli, Petrus Andreas (physician and chemist. 

+1501 to +1577).91-2 
Maturing of inorganic medicines. 297 
Mauritania. 325 
al-Maw~ili. See al-I:Iasan ibn al-Nakad ... 
Mayers. W. F. (I). 307 
Mayow. John (chemist and physician. + 1641 to 

+ 1679), 179 
Maza (leavened bread. ferment). 351. 365. 366 
'The Maza of Moses'. 345 (b). 365 
Mazdaeans. 334, 426 (c) 
Mead (honey wine), Ill. 139. 142 (c) 
Meadows·of Gold and Fields of Gems. See Muruj 

a1-Dhahab ... 
Measurement. 275, 277, 279. 301 
. Mechanicism. 502 
Media (Iranian region). 333. 335 
Median Canon of Lao Tzu. See Lao Tzu Chung 

Ching 
Medical character of Arabic alchemy. 475 (a) 
Medicinal Methods of the Aqueous [Solutions] 

Manual of Hsien-Yuan the Yellow Emperor. 
See Hsien- Yuan Huang- Ti S/lIli Ching Yao Fa 

Medicine, 183. 190. 2Il. 215. 220, 223. 240. 260, 
262, 263, 287, 298, 311, 325, 336, 392, 421, 
442, 450, 452, 473, 481 , 492, 503, 507 

alchemy and, 220-1, 393 
Arabic. See Arabic medicine 
and chemistry, 491 
Greek. See Greek medicine 

role of the elixir in, 483, 490 
Sumerian. See Sumerian medicine 

Medicines. See Drugs 
Meditationand its techiques. 212, 216-17, 233, 

(f), 244. 245, 246, 288 
Mediterranean region. 332, 339, 358 

chemical apparatus, 76-7 
contacts with China, 354 
Persian influences in, 334 
stills, 98, 105 
transmissions from, 409 
water-bath, 32 

l\11edulla Destillatoria et .VIedica (Khunrath), 
153 (b) 

Mei-Chhi Shih Chu (Wang I\Iei-Chhi's Com
mentaries on Poetry), 161 

Mei Piao (alchemical lexicographer, +806), 2, 
357 

Melanin. 209 
Melanosis. See Blackening 
!vIe/M armoniqon (ammoniac salt, or soda), 436 
de Mely, F., 206. 362 
Memnon statues. 488 (h) 
'Memoirs of Democritus' (Petasius), 335 
Memoirs of my Official Journey (in the Western 

Regions). See Hsing Chhing chi 
l\Iencius (l\Ieng Kho, -4th-century Confucian 

philosopher), 246. 
Ming Chhi Pi Than (Dream Pool Essays). 201, 

271 (d) 
Meng Hsti (Sung alchemist, + 1225), 3, 39, 40, 

44. 74, 275, 276, 277. 292, 322 
Ming Liang LII (Dreaming of the Capital while 

the Rice is Cooking). 147 (f) 
Meng Nai-Chhang (1). 177 
Meng Shen (Thang proto-chemical naturalist). 

136• 137. 141 
!\Ieng Yao-Fu (Sung alchemical compiler). 3. 

258• 259 
:'.Ienstrual blood. 367 
Jl.tellStrullm I/lIi'l:ersale, 181 (e) 
Mental hygiene. first use of phrase, 502 (d) 
Mental l\Iirror Reflecting the Essentials of Oral 

Instruction about the Discourses on the 
Elixir and the Enchymoma. See Tan Llln 
Chiieh Chih Hsill Chillg 

lUelltha art·ellsis. 66. 159 (d) 
Merchants, 107. 149, 203, 354, 388.417-21 ,4.13, 

469 
drug-, 452 
lilt (Persilm), 418, 419 
Italian, 485 

l\'Iercuric acetate, 175.318 
l\lercuric oxide. 261, 263. 353 
I\Iercuric sulphate 

formation of. by treatment with alum, 
318 

l\Iercuric sulphide, 45. 177. 240, 262, 302, 380, 
458 

formation of, by treatment with alum, 318 
solubilisation of, 174. 175 

l\Iercurous chloride. 353 
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Mercury, 40, 74, 135, 173, 174, 177. 185. 224. 
228, 229, 230, 232, 234, 254, 255. 257, 258, 
259,260.261.262,298,301 , 3IS, 317, 356, 
375, 434, 454, 455, 482 

amalgamation with gold. 317, 380 
'and its analogues', 313 
antiquity of knowledge and applications of, in 

China, 56 
chlorides of, 47. 318, 440 
combined with sulphur to form vermilion, 9 
consumption of, 185 
conversion into silver, 169, 450 
distillation of. See Distillation 
'Eastern' and 'Western', 470 (e), 471 (e), 478, 

482 

fable, concerning, 337 
• fermenting' with sulphur, 373 
fixation of, 350 
graduation of Yang-ness in, 320 
liquefying of, 9 
metallic, 44 
metamorphosis of, 255 
mines, 49, 337, 422 (b) 
occupational disease and, 80 
omitted in Arabic lists, 429, 431 
oxidation of, 2 I 
poisoning, 227 
purification of, 53, 54, 55, 58, 79-80 
Realised, 254, 257, 258, 259, 263 
$abian symbolic correlation system and, 427-8 
salts of, 435 
stills. See Stills 
sublimation of, 45,.80, 258 
sulphide of, 172 
yields of, from different types of cinnabar, 301, 

30 3. 30 4 
Mercury-cinnabar cycle, 261-2, 263 
Mercury-lead process, 255 
Mercury-sulphur theory, 373, 392, 395. 454-9. 

469 
Chinese alchemy and, 457-9 

Mercury and sulphur, 498, 499 
combination and liberation of, 402 
'foodstuff' from, 483 
and the formation of khiir#ni, 431 
maleness and femaleness of, 318. 320, 455-6 

Mercury (planet), 228 
correlated with klziirfini, 428, 431 

Men', 333. 370, 422 
Meshed,422 
]l.lesopotamia, 334, 336, 373, 409 

extraction apparatus, 98 
rim-pot stills, 81, 82, 94, II6-117 
serpent symbolism in, 375 

Messing (hrass), 366 (e) 
Metabolism, 456 (g) 
Metacinnabarite, 262 
Metal chlorides, poisonous effects of, 442 
Metal oxides, 434 
Metal-working, and metal-workers, 24fr-7, 304, 

328 , 342, 441 
The Metallous Enchymoma Within. See Nei 

Chin Tan 
Metallurgical fluxes, 181, 186,. 191, 194 
Metallurgy, and metallurgists, I, 33. 2II, 243, 

30!, 318, 335. 348, 349, 402 
Metals, 395 

colouring of. x75, 434 
connected with planets, 373, 427-8 
counterfeiting of, 332 
• fevers' of, 478 
'filtration' of, 430 
, fixation' or 'killing' of, 198 
growth of, in the earth, 223, 233. 243, 247, 148, 

362, 373, 395 
idea that all meta.ls are a mixture of sulphur 

and mercury, 373. 392 , 395,454-9,469 
male, female or hermaphrodite. 373 
oxidatipn and reduction of, 374 
precious. See Precious metals 
Realised, 254, 255 
transmutation of, 20Z, 203 

Metamorphoses, z34-5, 247, 253. 259, 262 
biological, 405 
chain -, 242 
of cinnabar, 255 
of mercury, 255 
into immortals, 303 

Metaphysics, 290, 299. 305 
Meteoroi()[fica (Aristotle), 60, 457 
Method for Making the Eight-Radiances Four

Stamens Purple-Fluid (Five·Pearl) In£llmate 
Numinous Elixir. See Tha;·Shang Pt/-Cking 
Ssu-Jui Tzu-Chiang (Wu-Chu) Chiang-Shlng 
Shen Tan Fang 

Methods of the Guardian of the Mysteries for 
the Marvellous Thaurnaturgical TJ'~ta
tion of Ninefold Cyclically Transformed 
Cinnabar. See Thai-Shang Wei Ling Shen 
Hua Chiu Chuan Huan Tan Sha Fa 

Methods of the Holy Immortals for lnge$ting 
Cinnabar . . . Sce Shm Hsien FI/. Erh Tan 
Shih llsinK Yao Fa 

Methods used by the Holy Immortals to· Prepare 
the Elixir, Project it, and Cast the Precious 
Mirrors of the Three Powers. See Slim 
lJsien Lien Tan Tien Chu San Yuan Pao 
ChinK Fa 

Methods of the Various Schools for Mag~1 
Elixir Preparations. See Chu Chia Slim 
Phin Tan Fa 

Methuselah, 493 
Methyl alcohol, 178 
Metrology, 294 (f) 
Metzger, Helen, 321 
Jl,1exico, stills in, lOO, 107, I08, Jog, HO, 

lIS 
Me::col (spirits), r08 
Mica, 168, :uo, 288 

aqueous suspension of, 171, 207 
Michael the Syrian (historian, + 9th century), 

476 (0 
Micro-Soxhlet apparatus. See Soxhlet ..• 
Micro-still. See Stills 
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Microcosm-macrocosm analogy, 232, 247-8, 264, 

279, 281-6, 287, 288, 290, 292, 308, 427 (f), 
464, 502 

Microcosmic circulation, 380 
Middle Ages (Western), 313, 314, 367, 368, 398, 

409, 491, 508 
Middle Chou (period), 381 
Miftii/;l al-'Ulum (Key to the Sciences, encyclo

paedia), 424 (k) 
Milk 

action of rennet on, 367 
as antidote for mercury poisoning, 80 (d) 

Millenniarism, 396 
Millet, 64, 145, ISO 

Mills 
edge-runner, 162 

Mimir, 427 (c) 
'Mr Miner's Pick', 184 
Mineral acids, 195, 199 

earliest passagts on, 197-8 
Mineral deposits 

associated with deeper strata of metals or 
metallic ores, 233 

Mineral growth, in the earth, 211, 223-4, 231, 
262, 362 

rate of, controllable by man, 243, 246, 362 
Mineral maturation curve, 302 
Mineralogy, 224, 241 
Minerals, 395, 492 

aqueous solutions of, 168, 169 
changed and transformed artificially, 404 
classification of, 395 
connected with planets, 373 
dynamic relations between, 230 
'fixing' of, 250 
growth of, in the earth. See Mineral growth 
insoluble, 205 
seminal essences of, 227 
with strange properties, 390 

Ming (period), 132-40, 310,417 
retort, 81 
distillation of alcohol, 132-40 

Ming I Pieh Lu (Informal Records of Famous 
Physicians), 183, 185, 187, 188 (c), 440, 441 

Ming Thang (cosmic temple), 291 (c), 462, 
464 

Mining and mines, 224, 412 
at Almaden, 337 
of cinnabar, 241 
fallow period for, 363 
and the 'gold-digging ants', 338-9 
rituals connected with, 246 
signs of ore beds, 314 

Minium, 294, 295, 298 
Minusinsk basin, 381 
Mirabilite, 181 
Miracu/um Mundi Continuatio (Glauber), 153 (c) 
Miriid (a kind of stone), 450 
Mirror of the Alchemical Elaboratory. See Tan 

Fang Ching Yuan 
Mirror of the Art of the Yellow and the White. 

See Huang Pai Ching 

Mirrors 
amalgamation silvering on, 57 
distorting, 430 (g) 
made of khiir#ni, 430, 431 
polishing-cream for, 452 
reflection in, 3 14 

Miscellanea of the Thang Dynasty. See Thang 
Yu Lin 

Miscellaneous Jottings far from Home. See Thou 
Huang Tsa Lu 

Miscellaneous Records of the Bamboo-Leaf 
Pavilion. See Chu Yeh Thing Tsa Chi 

Miscellaneous Records of the Cloudy Immortals. 
See Yun Hsien Tsa Chi 

Miscellaneous Records collected in the Thai-Phing 
reign-period. See Thai-Phing Kuang Chi 

Miscellany of the Yu-yang Mountain Cave. See 
Yu- Yang Tsa Tsu 

al-Mi~ri, Abii al-FaY9, Thawban ibn Ibrlihim, 
al-Ikhmimi (Egyptian alchemist, d. +859), 
397,401 

Mistranslations, 133-4 
Mithraism, 377 (c), 476 
Mitra, Rajendralala (I), 13 I, 132 
Miu Chi (Taoist theologian, ft. -124), 465 
Mixture, nature of, 201 
Miziij (constitution, or mixture), 394, 404. See 

also Krasis 
Miziin al-/;IuruJ (balance of the letters), 461 
Mizraim (son of Cham), 346 
Mizuno Seiichi (3), 29 
Mnemonic verse, 261 
Mo-Ni Kuang Fo Chiao Fa I Lueh (Compendium 

of the Doctrines and Styles of the Teaching 
of Mani, the Buddha of Light), 343 (c) 

Mo Tzu Tan Fa (Alchemical Preparations of 
Master Mo), 329 (e) 

Modern Order (of enumeration of the Five 
Elements), 229 (a) 

Mogul India, 106 
Moicheia (adultery, falsification, counterfeiting, 

deception), 350 
Molecular stills. See Stills 
Molecules, 321 
Molesworth, J. T. (I), 131 
di Moncalieri, Albini (court physician, + 14th 

century), 94 
Money. See Coins, Paper money 
Mongol folklore, 338 
Mongol peoples, 148, 220,417 

distillation among, 103, 104, 105 
Mongolia, 44 
'Mongolian' water-basin still-head cooler, 48 
Monks, 500-1 

Buddhist, 147 
Monopolies. See Government monopolies 
Monotheism 

Islamic, 400, 478 
Monsters, artificial production of, 486 (k) 
Montell, G. (2), 103 
Moon, 230 

prognostication by, 342 
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Moon (cont.) 
worship of, 427 

'Moor's Head' (cooling device in stins), 81, 90, 
91,92,93,94,95,97-8, II4, uS, 120, 132 

origin of the term, 129-31 
Moral Discourses illustrating Mr. Han's Recen

sion of the 'Book of Odes'. See Han Shih 
Wai Chuan 

Mordants, 180 
Moreacol, 209 
Mori Tateyuki (1845), 316 
Morienus (supposed Byzantine hermit), 390, 484 
Moroccan stills. See Stills 
Morrison, P. & Morrison, E. (1), 102 
Mortar (builder's), 20 
Mortar. See Pestle and mortar 
Mortification (alchemical process). 9 
Morton. A. A. (I), 101, 102 
de Morveau Guy ton L. B. (chemist, + 1737 to 

1816), 322 
Moses, 345, 365 
Most Ancient Canon of the loy of the Earth. 

See Thai Ku Thu Tui Ching 
Moulds 

prevention of, 315 
in wine-making, 138-9, 317 

Mountain environment. and longevity, 507 
Movement 

in space, 322 
superior to rest, 470 

Mu (High King of the Chou). 413, 414. 488 
Mu ehing shrub, 205 
Mu Thien Tzu Chuan (Account of the Travels of 

the Emperor Mu), 414 
al-Mu'allim al-thslith (the Third Master). See 

Ibn Sins ... 
Mudbir (' regeneration' or return). 453 
Mul,lammad the Prophet, 41 I, 416, 482 
Mul,lammad ibn Isms'iJ (the imsm to come, the 

Mahdi, descended from Isma'iI ibn la'far), 
396 

al-Mui.laqqiq (the Investigator). See al-Tiisi. 
Na,ir ai-Din 

Mukhtfllar al-'Aja'w (Breviary of Marvels), 
488 Ch) 

Mulberry ashes, 320 
Mulled wine. See Wine 
Multhauf, R. P .• 54, 373; (8), 434 
Multi-focal origin of proto-chemistry, 388 (a). 

50 4 
Mumia. 207 (b) 
Mummification. 180 
Mung bean. See Red mung bean 
Muqaddima (Prolegomena to History). 389, 404. 

435 (h). 471, 480, 486 (f) 
Muruj al-Dhahoh wa-Ma'adin al.JafJliihir (Mead

ows of Gold and Fields of Gems), 425.437 (c) 
Muss al-K~m (d. +799, seventh imam). See 

Isma'il ibn Ja'far 
Miiss ibn Nu,air (adviser to the Governor of 

Basra. c. +6yo), 475 
Musaeum Hermeticum (+ 1678), 368 

MIqaW'Wiriln (image-makers), 488 
Muscle, 384 
Muscovite mica, 288 
Musee Guimet (Paris), 383 
Museum of Far Eastern Antiquities (Stockholm), 

383 
MuWaf al-E:!ayat (Book of Life), 412 
Mu,tut q.l-JMIJ4'(l (Book of the Assembly), 398 (I), 

399 (a) 
Mushroom. Ste Magic mushroom 
Music of the spheres, 462 
Musical instruments, tuning of, 24 
Muslims. See Islam 
Must, fermentation of, 110. I I I 

Mutational diagrams, 268 
Mutton fat, 320 
Mutual Conquest Order (of enumeration of the 

Five Elements), 312 (e), 360 
Mutual Production Order (of enumeration of the 

Five Elements), 225, 229. 230, 252, 255. 
312 (e), 360, 

Myrrh, 82. 369 (c) 
Myrobalan,299 
Mysterious Antidotarium. See Hriian Chieh Lu 
Mysterious Sagehood-Enhancing Canon of the 

Great Ninefold Cyclically Transformed 
Cinnabar Elixir. See Chiu Clwan Ling SJra 
Ta Tan Tzu ShlnK Hman Ching 

Mysterious Teachings on the Alchemil::al Prepara
tion of NuminousCinnabar, Supplementary 
to the Perfected Treas1Jre Manual, a Ta-Tung 
Scripture. See Ta· Tung Lien Chen Pao Citing 
Hsiu Fu Ling Sha Mian ChfU}z 

Mysterious Teachings on the Ninefold Cye1icaUy 
Transformed Gold Elixir. See Ta-Ttmg Lien 
Chen Pao Cmng, Chiu Huan Chin Tan Miao 
Chiieh 

Mystical naturalism and social revolution, 397 
Mysticism 

and the Graeco-Egyptian and Persian proto
chemists, 386 

light-, 428 
Mythology, 225 

Babylonian, 296 

Na-Lo-Mi-So-Po (Indian alchemist, c. +648), 
197 

Nabataeans. 409 
al· Naba\i. See Ibn aJ-Wa1)shiYII •.. 
al-Nadim. See Ibn abi Ya'qub al Nadim ... 
Nafs (' soul '), 470 
Nag Hammadi (Coptic Gnostic Library), 386 (e) 
Najib ai-Din. Mubllmmad ibn 'Ali al-Samll1'q~lndi 

(physician, d. + 1223), 424 (b) 
Nakajima Satoshi (/), 203 
Nakshatra, 427 (f) 
Nan-Tho (monk from lWkh, ft. +129), ~ (11) 
Nanking Museum. See Chiangsu Provincial 

Museum 
Nanking University. Institute of Cultural Studies, 

49 
Museum, 50 
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Nao sha (sal ammoniac), 439, 440, 443, 444 fr. 
Naptha, 206 

distillation of, 128 
Nara (period), 421 
Nara, Shosoin Treasury at 

Thang specimen of mang hsiao in, 181-2 
NlirliyaQasvlimin, 197 (f) 
Narghileh, 165 
N3liir ai-Din. See al-Tiisi ... 
Nasr, Said Husain, 487 
Natron, 180, 433 
Natural History of the Southern Countries 

beyond the Seas. See Hai Yao Pen Tshao 
Natural History of Yeasts and Fermentations. 

See Chhu Pen Tshao 
Natural philosophy, 245, 306 310, 369 
Nature 

as an organism, 223 
conforming to, 246 
man's dominion over, 314 
philosophy of, 298 
uniformity of, 400 

Nature-healing, 502 
Naturphilosophie, 503 (e) 
Navigations. See Voyages 
Nechepso-Petosiris, 360 (g) 
Needham, Waiter (+ 17th-century anatomist and 

embryologist), 368 
Nei Chin Tan (The Metallous Enchymoma 

Within), 257 (c) 
Nei tan. See Alchemy, physiological 
Nei yeh, chapter of the Kuan Tzu book, q.'U. 
Nemesius of Emesa (physician and physiologist, 

ft· c. +400), 370 
Neo-Confucians, 299, 300, 361 
Neo-Ismli'i1ites, 397 
Neo-Platonic philosophers, 227, 489, 502 

of Islam, 397 
Neogi, P., 198 
Neolithic pottery vessels, 25, 26, 27, 97 
Neoplatonism. See Neo-Platonic philosophers 
Nepal valley, 106 
Nestorian Stone (+781), SoS 
Nestorians, 370, 410, 447, 485 
Nestorius (patriarch of Byzantium, ft. +431, but 

set aside as heretical), 410 
New Experiments and Observations touching Cold 

(Boyle), 153 (f) 
'New Jersey lightning', 151 (c) 
New Spain, 109 
Newara. See Tribal peoples 
Newly Reorganised Pharmacopoeia. See Hsin 

Hsiu Pen Tshao 
Newton, Isaac, 321, 455 (g), 502 
Niang (fermented), 133 
Nickel, 33, 358 
Nien-Chhang (monk and historical writer, 

+ 1341), 413 
Nigredo. See Blackening 
Nihtiyat al-Talab (End of the Search), 404, 482 
Nihon no Sangyo Giiutru (Industrial Arts and 

Technology in Old Japan), 193 

Nihon Sankai Meibutru Zue (Illustrations of 
Processes and Manufactures), 46, 200 

Nile Valley, 333 
Nimbus effects 

of sweet wine heated with 'sea-foam' and 
sulphur, 124 

Nine (number), importance of, in Chinese 
thought, 464 

Nine cauldrons of the Hsia, 464 
Nine Continents, 464 
'Nine-cycle Gold Elixir', 270 
, Nine-Cycle Potable Gold Great Cyclically 

Transformed Elixir', 285 
Nine Directions of space, 468 
Nine Palaces, 291, 462, 464 
Nine Provinces of China, 464 
Nine Spaces of the heavens, 464 
The Ninefold Cyclically Transformed Caerulean 

Golden Numinous Cinnabar Elixir. See Chill. 
Chuan Chhing Chin Ling Sha Tan 

Ninefold Cyclically Transformed Numinous 
Elixir, 218-19, 291 

Ninefold Realised Median Canon of the Imperial 
Lord . . . See Shang-Chhing Thai-Shang Ti 
Chun Chill. Chen Chung Ching 

Ning Hsien.Wang. See Chu Chhiian 
Ning-shui-shih shui (aqueous suspension of 

gypsum or calcareous spar), 171 
Nishapur, 409, 422 
al-Nisibi. See Abu Qirlin ... 
Nisibis, 410 
Nitrates, 172, 173, 174, 175, 177, 188, 193, 196, 

197, 204, 205, 322 
ions, 179 

Nitre, 168, 172, 175, 190 
various meanings of the word, 179-80 

Nitre beds, 188 
Nitric acid, 21, 167, 172, 173, 175, 176, 177, 178, 

181, 185, 186, 195, 199, 384 
making of, 196, 197 

Nitric oxide, 174 
Nitrogen, 100, 295 
Nitrous anhydride, 175 
Noah,346 
Nodular concretions, 364 
'Nolunty', 503 
Nomenclature. See Technical terms 
'Nomenclature of the Egg, the Mystery of the 

Art', 367 
'Nonsense', 503 (n) 
Noria, 386, 386 (e) 
Northern Mountain Wine Manual. See Pei Shan 

Chiu Ching 
Northern Sung (dynasty), 44, 169, 389, 417 
Northern Wei (period), 147 
Norton, Samuel (alchemical writer, + 1548 to 

+ 1604). See Catholicon Physicorum 
Norton, Thomas (alchemical writer, ft. c. +1440 

to + 1478), 499 
Norwich, Sir Thomas Browne's laboratory at, 368 
Notes from the Hall of Learned Old Age. See 

Lao Hsiieh An Pi Chi 
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Nshiidr, nushiidr (ammonium chloride), 436 
Nuclear reactions, 384 
Nukhbat al-Dahr. See Kitiib Nukhbat al-Dahr 
Number 

any number expressed with no more than nine 
digits, 463 

application to terrestrial measure, 305 
as a reflection of underlying reality, 304 
cosmogenic procession of, 470 
gravimetric application of, 300-1 
mathematical and numerological functions of, 

30 4 
Numerals 

Arabic,463 
• emblematic', 276-'7 

Numerological computations, 394-5, 459-60 
Numerological succession, 461, 46z, 465 
Numerology, ZIl, z64, z66, 275, z76, z7S, z79, 

281, z89, z99, 305, 409, 503 
and the five-phasing system, z77 
and gravimetry, 303 

Nung Hsiieh Tsuan Yao (Essentials of Agricultural 
Technology), 66 

Ni/shiidir (or nushlidur, sal ammoniac), 395, 43z, 
433, 435-6, 44 1, 443, 447 

Nutrition, 3 I I 

Nutritional Natural History. See S'hih Wu Pen 
Tshao 

Nutritional Therapy and Natural History. See 
Shih Liao Pen Tshao 

Nyasaland, r I 1 

Obscuration Cycle (pu), 2ZZ 
Occupational diseases, 80 
Occupations for Retired Scholars. See She1l Yi1l 
Ochema, 470 (k) 
Odd and even numbers, 465 (a) 
Odoric of Pordenone (Franciscan traveller, + 13th 

century), 485 
'Oecumenical philosophers', 344 
Oedipus Aegyptiacus (Kircher), 503 (n) 
Ogata Koan, 50Z 
Ogdoads. 50Z (f) 
'Oil of bricks', 196 (d), 198, 200 (a), Z37-8 
'Oil of sulphur', 195 (b) 
'Oil of vitriol', 195 (b) 
Oils, rZI, 395 

essential. See Essential oils 
mineral, 16z 
olive, rz8 (a) 
peppermint, 66 
separating from an aqueous solution, 385 
vegetable, 16z 

Ointments, 348 
Oktateuchos. 334 
Old Silk Road, 332, 3SZ, 354, 360, 370, 374, 

388, 408, 414, 418, 422, 4z6 
Old Testament patriarchs, 478, 490, 493 
Old Text and New Text controversy, 156 
Olsztyn Castle, 507 (a) 
Olympiodotus (Neo-Platonic chemist, c. + 5°°), 

318. 327. 331, 338, 344. 345, 348, 357, 374, 

375, 399, 456, 473 
Omens, 311 

Omissions from Previous Pharm!lceutkal Natural 
Histories. See Pen TsluUJ Shih J 

On Alchemy (Pseudo-Albertus). See De ... Ucllllrmia 
On Alums and Suits. See De Aluminibus et $aliIms 
On the Art of Distillation of Compound Bodies. 

See Liber de Ane Diseilfandi de Co11lPolitis 
On the Arts and Sciences of the Chine&e. See 

De Artibus et Scient". Sinarmn 
On Burning \Vater. See Libel/us de AIJUil A~denti 
On the Caerulean Jade and Cinnabar Jade-"Tree. 

in-a-Cold-Forest Cas.ingProcess. See Pi Yii 
Chu Sha Han Lin Yii Sku Kllei 

On Chemes the Founder of the Sciences. See 
De Chemo Sciemia1Wll Auctore 

On the Composition of 'Alchemy' (i.e. the Elixir). 
See De Compositione Alchemiae 

On the Conservation of Youth and the Retarda
tion of Old Age. See Liher de Canservatume 
Jut'entutis et Retardatione Smectutis 

On the Distilling Art. See De Ratione Distilltmdi 
On the Dragon in the Heavens. See De Dt-acone 

Coelisti 
On Dyeing. See Baphica 
On Elective Attractions. See De Attractionibus 

Electivis 
On Farming. See De Re Rustica 
On Fiery Devices for the Burning of Enemies. 

See Liher 19nium ad Combllre'1llios Hostes 
On the Finding of the Truth. See Dt! ltlt'entit:me 

f7 eritatis 
On Furnaces. See Liber For1locUln 
On Generation. See Peri Genniseos 
On Heretics, lInd their opinions. See De 

Iiereticis ... 
On Hermetic Medicine. See De Hermetica Medicina 
On Idolatry. See De ltlolotria 
On the Investigation of Perfection. See De 

Im·estigatione Perfectiol1is 
On Isis and Osiris. See De Iside et Osiride 
On the Literary Culture of the Chinese. See De 

Literaria SinellSium 
On the Manufacture of Saltpetre. See SluJ$eki 

Seirenho 
On Metals and Mines. See De Re Metflliica 

(Agricola) and De Rebus Mettdlicls et 
Mineralibus (Albertu$) 

On the Mutual Responses of Things according 
to their Categories. See Wu lAli Hsiang K(1n 

Chih 
On the Mysterious Bright Powder. See Hsiinn 

Mi1lg Fen Chum/ 
On Numinous Cinnabar Seven Times Cyclically 

Transformed. See Chhi Fan Li1lg Sha Lun 
On the Origins and PrQgress of Chemistry. See 

De Orm et Progressu Chemiae 
On the Origins and Progress of Medical Science. 

See I Hsiieh Yuan Liu Llln 
On the Pigments and Arts of the Romans. See 

De C%riiJus et Artiblls Ro_orum 
On the Powder. See Peri Xeriou 
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On the Question of the Quintessence. See De 

Comideratione Quintae Essentiae 
On the Retardation of the Troubles of Old Age. 

See De Retardatione Accidentium Senectutis 
On Secret Remedies. See De Remediis Secretis 
On the Secrets of Nature; or, the Quintessence. 

See De Secretis Naturae seu de Quinta Essentia 
On the Seventy Books of John. See Liber de 

Septuaginta Johannis 
On the Soul of the Alchemical Art (Pseudo

Avicenna). See De Anima in Arte Alchemiae 
On Spirits and Substances. See De Spiritibus et 

Corporibus 
On Statues (Porphyry), 489 (b) 
On Stimuli and Responses in Nature. See Kan 

Ying Ching 
On Sympathies and Antipathies. See Peri 

SympatheiiJn km Antipatheion 
On Various Matters. Se, Variarum ObsBroation-

ium Liber 
On Various Techniques. See De Diversis Artibus 
On Women's Arts. See De Cultu Feminarum 
The One Hundred and Twelve Books, 393 
Oneiromancy, 390 
Oneness of the Universe, 359 
Onyx, 427 (b), 449 
Ophite Gnostics. See Gnostics 
Opinions of Baliniis on Mineral Substances. See 

Kitab al-4hjar 'ala Ra'y Balinas 
Opposites 

polarity of, 251-2 
problems of, in medicine, 157 (b) 
reconciliation of, 253, 257, 290, 318, 319, 322, 

323,455-6 
union of, 321 

Optical phenomena, 314 
Opus Majus (Roger Bacon), 492, 494 (c, e), 495 (i, j) 
Opus Minus (Roger Bacon), 495 (a, e, f), 496 (a) 
Opus Tertium (Roger Bacon), 495 
Oracle-bones, 5 I 
Oral instruction, 358 
Oral Instructions on the Entry of the Red Lead 

into the Black Lead. See Hung Chhien Ju 
Hei Chhien ChUeh 

Oral Instructions Explaining the Abscondite 
Truths of the Gold and Caerulean Jade 
Components of the Metallous Enchymoma. 
See Chin Tan Chin Pi Chhien Thung Chiieh 

Oral Instructions on Many Formulae for Cyclically 
Transformed Elixirs. See Huan Tan Chou 
Hou Chiieh 

Orange Record. See Chii Lu 
Oranges. See Citrous fruits 
Order, in Chinese thought-system, 306 
Order of Nature, 248 
Ordinall of Alchemy (Thomas Norton, c. + 1477), 

499 
Organic acids, and surface-enrichment tech

niques, 353 
Organic pattern, 306 
Organic substances, 395, 398, 401, 435 

putrefaction of, 204 

as reagents to precipitate impurities, 18", 
in solubilisation recipes, 176, 177, 204-5 
f).sus mineral and metallic, in elixir-making, 

497 (d) 
Organic view of the universe, 323, 502 
Origen (patristic writer, + 185 to +254), 378 
Original Mirror of Alchemical Preparations. See 

Tan Fang Chien Yuan 
Ornithine cycle, 384 
Orpiment, 184, 191, 217, 231, 232, 287, 288, 291, 

294, 295, 317, 320, 356 
aqueous solution of, 170 

Orrhoe (Edessa), 426 
Orthodox Manual of External Medicine. See Wai 

Kho Ching Tsung 
Orthography 

of hsiao, 182 

of nao, 445-6 
Oscillatory motion, within the reaction-vessel, 

283 
Osrhoene-Euphratensis, 426 
Ostanes the Mede, 312, 326, 333, 334-5, 354, 

387, 399, 401 (c), 412 (d), 415, 456 
Ostjaks. See Tribal peoples 
'Other-worldly' conceptions, 379 
Otter, 316 
Ouroboros symbol, 359 (d), 362, 374 if., 380, 385 

in Chinese art, 380-1, 383 
as symbol of eternal recurrence, 374, 376 
two intertwined Ouroboroi, 376, 378-9 

Ouroborus-Leviathan, 378 
Outer Elixir (woi tan), 227, 233, 249 
Overflow pipe, 64, 65 (a) 
Oxidation, 172, 175 

and deoxidation, 358 
of mercury, 2I 

Oxidation-reduction reactions, 173, 176, 179, 
455 

Oxide films, 358 
Oxides, 229, 245 
Oxus river, 370, 409, 422 
Oxymel. See Sakanjabin 
Oxyrhynchus Papyrus, 473 (j) 
Oya Shin'ichi (I), 193 

Pa Feng Ku (Valley of the Eight Winds), 140 (e) 
Pa Kung (the Eight Adepts), 168, 172, 330 
Pabna, 105 
'Pace of Yu' (ritual dance), 468 
'Pachyma spirit', 235 
Pagan culture, and the Hellenistic proto-chemical 

tradition, 328 
Pai-chiu (spirits, lit. white wine), 142 
Pai Cbii-I (Thang poet, +772 to +846), 142-3, 

148 
Pai hsi chin (white tin' gold '), 295 
Pai hu kuei (white tiger casing), 19 
Pai kan (erh) ('white and dry', name for distilled 

spirits), 66, 142 
Pai-shan, sal ammoniac caves at, 438, 440 
Pai thung (white copper). See Paktong 
Pa; yen (white salt), 20 
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Pai YU-Chh,1J1 (Sung alchemist, ft. + 1209 to 
+ 1224), 275 (.1) 

Painters, 416 
P,lkistan, 13 I 
Paktong (pai 11/I/IIg), 33, 432 
Palestine, 105, IJ I, 333, 336 
Plilillka, I1I 

Palhldius, Rutiiius Taurus Aemilianus (agricul
turist and geographer, +4th century), 498 (c) 

Pallas, P. S. (11lltllTillist and tr'l\'e1ler, +- Ii41 to 
1811), 103 

Pnlm toddy, 110, I1I 
PHlsy, 4-31 
P;lmir :'Iltns., .P!2 

Pllmmenes (Hellt'nistic proto-chemist), 84-, 327 
PI/I/-Clllta-ClIO SlIui, 197 
'PUll,K'eal Sublimed Yellow Powder', 287 
Pmltlrios (Epiphanius), 386 (e) 
Panodorus (Egyptian monk, ft. c. -,-4-00),339, 34-0 
P'lIlopolis, 397 
Pmlsl'ris (Hellenistic proto-chemist, ~ 2nd cen

tury), 327 
Pao piling (' preciolls \,ase', perhaps a digester), 

20-21 
Pao PIIII TZli (Book of the Presen'ation-of

Solidarity-:'Ilaster), 134-, 168, 175, 182 (c), 
185 (0, 202, 207, 208 (a), 21+, 255, 279, 
33 I, 353, 4-4-0, 470 

Pao Tsallg LUll (Discourse on the Precious 
Treasury of the Earth), 187, 393 (I), HI 

Pao }'eu Thl/I/g Pi Chi (Prinlte Collection of the 
Pao-Yen Library), 310 (b) 

Paper, 4-51 
Paper-makers, 4-16 
p,lper money, 204-, 4-17 (g) 
Paracelsll~ (Theophrastlls \'on Hohenheim, +- 14-93 

to +- 154-1), 152, 153, 198,202,318,322,455, 
4-S4-, 4-87, 491,302,505 ff. 

Paradise 
Chinese, 217,493 
::\luslim, 4-90 

Paradise of Wisdom. See Firdaws al-Hikma 
Paraffin, 205-6 . 
Paraffin wax, distillation of, 100, 102 
Paragral/lIlJ1 (Paracelsus), 505, 506 (c) 
Parallelism, historical, in development of chemistry 

in East and West, 312 (g), 324 ff. 
Paraminllll (Paracelsus), 506 
Parmenides (Eleatic philosopher, b. c. -540), 

344-
Parr, Thomas, autopsy on, 507 
Parthia, and the Parthians, 333, 336, 354 

en\'oys from, 332 
Partington, J. R., 196; (3), 322 
Patiinjali (Indian grammarian, ft. -2nd century), 

131 
Patriarch Gregorius. See Abu al-Faraj al-l\Ialati 
Patzcuaro, Lake, 106, 108 
Paul of Aegina (physician and medical writer, late 

... 7th centuI-Y), 476 (b), 491 
de Pau,,", C. (+ 1774), 324 
Peach,453 

Pellches of immortality, 217 
Pearl 

guarded by a coiled dragon, 377 
phlced in the mouth of a dead man, 420 

Pearls, 326 (b), 3'50 
artificial, 221 

Peasilnt rebellions. Set' Rebellions 
Pebe~'hius (Hellenistic proto-chemist, + znd 

century), 327. 333, 345 
Pehle\'j langll<lge, 313, 334 
Pei Hu Lu (Records of the Countries where the 

Doors open to the North (to clltch the sun), 
i.e. Jih-Nlm and Lin-I), 207 (h) 

Pei-shan mountain, 438 
Po' Shml Chill Ching (Northern Mountain \Vine 

l\Ianual), H, 145 
Pei Shih (History of the Northern Dynasties). 440 
Pei-thing (mod. l'rumchi), HI 
Peking 

Archlleologic:ll Institute of Academia Sinicll, 13 
Imperial Plllllce l\.!useum, 162 
initiation hall of a Tlloist community in, 378 
]'\lItion;l] Institute of Archaeology, 23, 24, 26, 

27, 28, 29 
Pelllgius (Hellenistic proto-chemist, +::md cen-

turY),327 
'Pelican'. See Stills, retort type 
Pill C"iug. See Slim Nrmg Petl Tshtl() Chillg 
Nil Tshao Chillg Chi Chll (Collected Com

mentaries on the Phllrmacopoeia ... ), 169 (b), 
185 (b), HO 

Pen Tshao Kmlg Mu (The Grellt Pharmacopoeia), 
132, 135-6, 149, IS1, 197 (c), zoo, 208, 
315 (k), HO 

Pen Tshaa Kmrg Mu Shilr 1 (Supplementary 
AmplifiClltions of the Great Pharmacopoeia), 
173, 175 

PhI Ts/iao Phill Hili C/ril!g Ya{l (Essentials of the 
Pharmacopoeill Ranked according to Nature 
and Efficacity), 45 (c), 47, 58 (e), 137 (b), 
183, rS7 (e) 

Pen 1'sl/{1O Slzih 1 (Omissions from PrevIous 
Pharmaceutical Natural Histories), 6:/., 440 

Nil Tsllllo fhll ClIillg(IIIustrated Pharmacopoeia), 
58, IS6 (d), IS(,I, 190, 208, 441 

Pell Tslwo Yen 1 (Dilations upon Pharmaceutical 
Natural History), 2.p, 442 

Nil Tshao Yen J Pit 1 (Revision and Amplifica
tion of the 'Dilations upon Pharmaceutical 
Natural History), 181 (a) 

Pepper, 498 (c) 
Peppermint oil (po ha yu), 159 

stills for, 66, II6, II7-IS 
Perfumes, 159, 160,421,501 

for keeping insects away from clothes, 161 
preparation of, 54. 8:/.-3, 129, 160 
still for. 54 

Peri GemlcseOs (On Generation), 488 (c) 
Peri SympatheiQtl lwi Antipatheion (Bolus of 

l\lendes), 3Il, 325 
Peri Xcriou (On the Powder), 473 
Peripatetic philosophy. 36r , 374 
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Perpetual motion, 487, 488, 489 

machines, 495 
Perry, E. S. & Hecker, J. C. (I), 101 
Persepolis, 333 
Persia and the Persians, 57, 324, 333, 346, 354, 

425, 437, 449 
alchemical texts, 415 
alchemy, 412 
Arabic culture and, 389, 408, 470, 490 
atomism, lack of interest in, 374 
Chinese contacts with, 416 
drugs, 447 
Empire, 409 
fall of, 416 
influence on Mediterranean culture, 334-5 
languages, 313, 334, 352,444 
merchants, 418, 419, 420 
metallurgical techniques, 335 
proto-chemists, 386 
religion, 379, 396 

'Persian brass' fragments, 320 
Persian Gulf, 332 
Perspective, II (c) 
Pestle and mortar 

cast-iron, 162, 163 
bronze, 162, 164 
jade and stone, 162, 167 

Petasius (Hellenistic proto-chemist, + 2nd cen
tury), 327, 335 

Petosiris (Hellenistic proto-chemist, +2nd cen
tury), 327 

Petroleum, 12 I, 158, 205, 329 
fractional distillation of, 129 

Petrus Bonus of Ferrara (ft. c. +I330?), 454, 484 
Phan Yuan-Wen (+ 5th-century alchemist), 219 
Phii7)ta water, 197 (g) 
Phao Chih Lun. See Lei Kung Phao Chih Lun 
Phao tshai kuan. See Chi tshai kuan 
Pharmaceutical laboratory 

tools and apparatus for, 162-7 
Pharmaceutical natural histories, 180, 181, 182, 

189, 200, 334, 440 
Pharmaceutical Natural History of the Khai-Pao 

reign-period. See Khai-Pao Pen Tshao 
Pharmaceutical Natural History of the Chia-Yu 

reign-period. See Chia-Yu Pen Tshao 
Pharmaceutical Natural History of the Earth's 

Mansions Immortal. See Thu Hsiu Chen 
Chiin Pen Tshao 

Pharmaceutical Natural History of the Westerners. 
See Hu Pen Tshao 

Pharmaceutical naturalists, 184, 186, 484 
Pharmacology, 393, 506, 507 
Pharmacopoeia of the Heavenly Husbandman. 

See Shen Nung Pen Tshao Ching 
Pharmacopoeias, 184 
Pharmacy and pharmaceutics, 70, 162, 189, 3Il, 

392, 507, 508 
Pharos at Alexandria, 488 (h) 
, Phase-sequential', 278 
Phei Chii (traveller and writer, +610), 440 
Pheng Hsiao (Taoist priest and alchemist, 

c. +945), 249, 265, 266 
Pheng-Lai, 498 (c) 
Pheng Ssu (alchemical writer, + 1225), 3, 35, 

148, 292, 322 
Pheng Ssu & Meng HSii, 3, 74, 275, 322 
Pherecydes of Syros (Pre-Socratic philosopher, 

d. -515), 346, 360 
Phi kuei (arsenical lead casing), 19 
Philip of Tripoli (translator, c. + 1243), 368 
Philippines, 110 
Phi Ion of Byblos (grammarian and bibliographer, 

c. +60 to c. +120),334 
Philosopher's Egg, 297, 367 
Philosopher's Stone, 351, 357, 365, 366,481,499 
Philosophia Moysaica (Fludd), 503 (e) 
Philosophus Anonymus (+7th-century proto-

chemist), 327, 350, 473 (h) 
Philosophus Christian us (late +6th-century 

proto-chemist), 327 
'Philosophy of the Oracles' (Porphyry), 489 (b) 
Phlogiston, theory, 384, 455 
Pho (Yin • souls '), 228 (b), 230, 470 
Phoenicians, 335 
Phoenix-Brain Chih (peach-like fruit), 217 
Phosphorylation cycles, 384 
Photius (Byzantine Patriarch, commentator and 

bibliographer, +820 to c. +900), 328 
Phu hsiao ('crude-solve'), 181-4, 185, 186, 187, 

190, 193 
Physica (books on 'Nature, on causes and effects, 

sympathies and antipathies), 396 
Physica (Hermes), 340 
Physica Dynamera. See Peri Sympatheion kai 

Antipatheion 
Physica kai Mystica (Pseudo-Democritus), 3Il, 

326-7,331,360 (c) 
Physicians, 70, 189, 235, 240, 299,411,424, 473, 

476, 492 
Jewish, 447-8 

Physics, 211, 226, 230, 244, 277, 308 
and chemistry, distinction between, 298 
mathematical, 305 
modern, 308 
theories of, 223 

Physiognomy, 297, 390 
Physiological alchemy (nei tan). See Alchemy, 

physiological 
Pi Yii Chu Sha Han Lin Yii Shu Kuei (On the 

Caerulean Jade and Cinnabar J ade-Tree-in
a-Cold-Forest Casing Process), 261 (c) 

Picatrix, 313, 427 (c), 427 (f), 449, 463 (h), 489 (f) 
Pickling, 29, 442, 

pot, 30 
Pictographs, on oracle-bones, 51 
Pigments 

blue-black, 299 
in seal ink, 302 
vermilion, 302 

Pills, 191, 260 
Pincers, for pulling out hairs, 431 
Pine resin, 235, 236 
Pisselaion. See Pitch, oil of 
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Pistis Sophia, 378, 387 
Pitch, oil of, technique of obtaining, 95 
Pizzimenti, Domenico (editor, ft. +1572), 324, 

328 (a) 
Placita Philosophorum (Pseudo-Plutarch), 459 
'Plain, naked, natural way of speaking', 324 (b) 
Planetary cycles, 222 

and the Ouroboros symbol, 377 
Planetary gods, 427 
Planets 

alchemy and, 225 
associated with metals, 373, 427-8 
associated with mineral deposits, 233 
influence of, 227. 230 

interactions of, 230 
in $abian symbolic correlation system, 427-8 
seminal essences of, 227 
See also Five Planets 

Plant drugs. See Drugs 
Plant lore, 342 
Plant genera 

Acorus, 432 (k) 
Agave, 108 (a) 
Aquilaria, 160 (h) 
Azalea, 238 (a) 
Bassia, 106 (c) 
Borossus, 145 
Buddleia, I I I 

Cannabis, 213 

Cinnamomum, 171 (d), 452 (g) 
Citrus, 145 (f), 160 (g) 
Coptis, 452 
Croton, 453 (d) 
Curcuma, 452 (h) 
CU$cuta, 235 (a) 
Dalbergia, 160 (i) 
Dasy/irion, 1 10 (e) 
Domna, 436 (b) 
Friti//Qria, 320 (c) 
Gleditschia, 183 (k) 
Glycyrrhiza, 191 (a) 
Illicium, 1I8, 119 (a) 
lmperata, 145 
Kaempferia, 452 (h) 
Lophophora, 108 (a) 
Madhura, 106 (c) 
Melanorrhoea, 209 (c) 
Mentha, 66, [59 (d) 
Nelumbo, 238 (a) 
Nipa, 136 (a), 145 
Pachyma, 235 (a) 
Phaseo/us, 294 (f) 
Polyporus, 235 (a) 
Prunus, 453 (b, c) 
Pterocarpus, 316 (e) 
Rheum, 453 (a) 
Rhododendron, 238 (a) 
Rhus,208 

Rosa, 159 (f), 161 
Terminalia, 299 (c) 
Vitex, 205 
Vitis, 137 

Weigelia, 98 (g) 
Zingiber, 452 (i) 

Plant of immortality, 329,481 
Plant tissues, darkening of, 209 
Plants, 387 

growth-cycles of, 243, 246 
as indicators of ore beds, 314 
instant growth of, by magic, 246 (b) 
nutrition of, 384 

Plato, 322, 360 
Plato of Tivoli (translator, ft. c. + 1140), 368 
Pleasant Gifts and Traits of Character. See 

Lalii'if al-Minan wa'I-AkhUiq 
Pleasant Sorts of Knowledge. See £ata'il ai-Ma 

'anI 
Pliny (+77), 60, 95. 161, 202,205, 326 (b), 334. 

338, 364 (c), 433 
Plutarch (c. +95), 347. 348 
Pneuma, 222, 470 
Po Wu Chih (Record of the Investigation of 

Things), 151, 207. 309 
Poem on the Particles of Gold. See l>iwdn 

Shudhilr al-Dhahab 
Poetical Treatise on the . . . Primary Vitalities. 

See Wu Chen Phien 
pQimandres (Hermetic book), 359 (h), 376 . (d) 
Pointing the Way Home (to Life Eternal); a 

Collection. See Chih Kuei Chi 
Poison-ivy, 209 
Poison-maiden, 399 
Poison-oak, 209 
Poisoning, and poisonous substances, 174. 208, 

2Q9-10, 227, 312, 399, 413. 442, 459. 479 
elixir and, 483 
by the fumes of burning coal, 314 
Hellenistic proto-chemistry and, 4114 
snake-bite, 479-80 

Poissonnier, P. J. (+ J779), 98 
Poland, I Il 

Polarity of opposites, 251-2, 322 (g) 
Pole Star, 242 
Polishing, 449 

cream. 452 
sand,449 

Polo, Mareo (+ 1254 to + 1323), 44, 141, 150, 
485,497-8 

Polyhydroxy-benzoic acid, 299 
Polyphenol-oxidases, 209 
Polysaccharides, 135 
Polysulphides, 176, 204 
• Pomegranate' flask, 58 
Porcelain, 324. 450 

oldest Arabic reference to, 451 
Porphyry of Tyre (Nee-Platonic philosopher. 

b. +223), 488 (c), 489 (0) 
della Porta, G. B. (Giambattista, ~ 

alchemist and technologist, + 1535 to 
+ J61 5),94 

Portugal and the Portuguese, 417 
Poseidonius of Apamea (astronomer and meteoro

logist, -135 to c. -SI), 325 
Postrions, 384 
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'Pot and gun-barrel' still, 112-13 
Potash, 179, 181 
Potassium acetate, 173 

alum, 225 
arsenite, 192 
nitrate. See Saltpetre 

Potassium flame test. See Experimentation 
Potassium ions, 179 
Potassium sodium, aluminium silicate aqueous 

solution of, 171 
Pott, A. F. (1876), 347 
Pottery and porcelain industry, 1I8 
Pounding instruments, 162 
'Practice of the Emperor Justinian', 196 
Pre-Socratic philosophers, 224, 322, 360, 399 
Precious Bags of Travelling Provisions (geo-

graphy). See Kittib al-A'liiq al-Nafisa 
Precious metals, 349, 390 

dilution of, 351, 358, 363, 405 
imitation or 'multiplication' of, 365. See also 

Diplosis and Trip/ons 
Precious stones. See Gems 
Precipitation, 8, 9 

of metallic copper from its salts by iron, 201-4, 
JII 

Pregnancy, charm for, 463 
P,"eservation techniques 

alcohol and, 122 
Pressure, generation of, 22, 40 
Pressure-tubing connections, 40 
Pretiosa Margarita Novella (Petrus Bonus), 

454 (d), 484 (g) 
Priestley, Joseph (chemist, + 1733 to + 1804),433 
Priests, Egyptian, 124 
Prima materia, 361, 388,401,405 
Principles of Correct Diet. See Yin Shan Chlng 

Yao 
Printing of proto-chemical and alchemical texts, 

84 (b) 
Prismatic nitre, 184 (d) 
Private Collection of the Pao-Yen Library. See 

Pao Yen Thang Pi Chi 
Pro Conservanda Sanitatis (Vital du Four), 196 
Prodigies, 325 
Prognostication, 342, 390 

Han books on, 465 
Prohibitions 

on drinking, 147 
on private wine-making, 147 

Projection, 9, 74, 295, 330, 344, 351, 357, 358, 
365, 388, 391, 473, 474 

technical terms for. See Technical terms 
Prolegomena to History. See Muqaddima 
Prolongevity. See Material immortality and 

longevity 
Pronouncements of the Company of the 

Immortals on Cyclically Transformed Elixirs. 
See Huan Tan Chung Hsien Lun 

Proof spirit, 123 (h) 
Proofs of the Secret Science of the Balance. See 

Al-Burhiinfi 'Ilm Asrar 'Ilm al-Mizan 
'Prophecies of Cham " 346 

Proportional constitution of natural objects, 394 
Proteins, 205, 295, 367-8 

tanning of, 209 
Proto-chemical aphorisms, 344, 358-68, 374, 392 
Proto-chemistry, 193, 244, 298 ff., 311,323, 324, 

330, 354, 365, 368, 455-6, 507 
Arabic. See Arabic proto-chemistry 
Byzantine. See Byzantine proto-chemists 
Hellenistic. See Hellenistic proto-chemists 

Proto-gunpowder. See Gunpowder, formulae 
Proto-Manichaeism, 385 
Proto-science, "224, 233, 243, 2#t 247, 278, 298, 

387, 459, 472 
Psellus, Michael (statesman, historian, Platonic 

philosopher and proto-chemical compiler, 
+ 1018 to + 1078), 84, 328, 500, 501 

Pseudo-Albertus, 366 
Pseudo-Aquinas, 487 (h) 
Pseudo-Aristotle, 297, 368, 369, 448, 449, 450 

(a), 494, 497 (a) 
Pseudo-Avicenna, 435 
Pseudo-Clement of Rome (c. +220), 343 (b), 346 
Pseudo-Cleopatra (Hellenistic woman proto-

chemist), 72, 84, 327, 345, 364, 375, 387 
Pseudo-Damigeron (c. -200), 334 
Pseudo-Democritus (Hellenistic + 1St-century 

proto-chemist), 84, 3I1, 312,325, 326, 327, 
331, 333, 334, 335, 339, 344, 345, 348, 354, 
357, 364, 387,415 

vision in the temple, 335 
Pseudo-Ja'far, 391, 481 (f) 
Pseudo-al-Majriti, 313 (l), 401 (g), 427 (c), 486 
Pseudo-al-Mas'udi, 488 (h) 
Pseudo-Plutarch, 459 
Pseudo-Porphyry, 488 (c) 
Pseudo-Roger Bacon, 495 (a) 
Pseudo-science, 471, 472, 489 
Pseudo-Zosimus, 337, 341 (e) 
Pseudodoxia Epidemica (Sir T. Browne), 152 (h) 
Psyche,470 
Psychical integration, 240 
Psychological strains, 501 
Ptolemaic period of Egypt, 333, 349 
Ptolemy (astronomer, c. +150) 

translation of, 41 I 
Ptolemy I (first king of Egypt, after Alexander, 

d. -284), 333 
Ptolemy 11, Philadelphus (r. -284 to -246), 

and elixirs of life, 355 (g) 
Puff, M. See von Schrick, Michale Puff 
Pulque, 108 (a) 
Purity, chemical, concept of, 481 (c) 
Purple (colour), 356 
'Purple cinnabar', 262 
Purple flame of potassium, 185-6, 187, 194 
Purple Gold Yellow Sprouts, 260 
Purple Palace, 465 (e) 
'Purple sheen gold', 356 
Puppets, 488 
PushkaHivati, receiver-bottles for stills found at, 

132 
Putrefaction, 8, 9, 204, 205, 374, 487 
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Pyramid texts, 3+8, 375 
Pyrites, 198, 199, 313 

hepatic iron, 200 
Pyroligneous acid, 178 
Pyrotechnics, I S8 
Pyruvic acid, 384 
Pythagoras, 304, 409, 462, 469, 502 
Pyx. See Yao fu 

Qabas al-Qiibis fi Tadbir Hirmis al-Hariimisa 
(The Brand of the Fire-Seeker; Procedure 
of Hermes of the line of Hermes), 412 (f) 

Qiitji (headman, fang chang), 417 
Qiic;Ii al-Rashid ibn al-Zubair (mineralogist, 

+ IIth century), 390 
Qiiniin fi al- ribb (Canon of Medicine), 423 (e) 
Qarii-Khitiii (Western Liao kingdom), 485 
Qara-Khoja, 141 
Qarrnatian movement, 396-7 
Qartara still, 130 
al-Qazwini, Abu Yabya Zakariyii'ibn Mal:uniid 

(cosmographer, +1203 to + 1283), 430-1, 
437 (b), 449, 450 (a) 

Quaestiones Naturales (Seneca), 362 
Quantitative composition of all bodies, 459, 461 
Quantitative figures, in medieval Chinese texts, 

56 (a), 166 (c) 
Quarter Day calendrical system (Ssu F~n Li). 

See Ssu Fen Li 
Quartz, 187, 188, 205, 235, 288 

drusy, 240 
ai-Qubadiyiini, Na~ir-i-Khusraw (lsma'ili poly

math, d. +1060),424 (f) 
Questions and Answers on the Great Elixir. See 

Ta Tan Win Ta 
Quicksilver. See Mercury 
Quietism, 246 
Quintessence (the missing fifth element), 499 
• Quintessence' derived from wine, 122 
Qumran texts, 461 (f) 
Qu'Tiin. See Koran 
Qu~tii ibn Luqii al-Ba'labakki (translator, d. c. 

+9 12),4I1 

Rabbiin Bar Sauma (Nestorian priest from 
Peking, c. + 1225 to + 1320),485 (a) 

al-Riidhiiniyah Oewish merchants trading between 
China and Provence via Persia, +9th 
century), 42 I (a), 485 (b) 

Rainbow, 51, 52 
'Rainbow vessel' (kung ling), 49-51, 54-5 
Rajputana, 106 
Ramayana, 131 

Rampur MS. Codex or Corpus, 404 (c), 415, 
436 (e) 

Rangaku (Dutch learning) period in Japan, 502 
distillation apparatus of, II 4 

Rarefaction, 222 
Ra's al- 'Ayn (Resain), 410 
Rfl§ii'il Ikhwiin aI-$afii' (Epistles of the Brethren 

of Sincerity), 395 (g), 396, 463 (h), 469 (k), 
486 

Rasaprakiiia-sudhiikara, 198 
Rasaratna-samucchaya. 55 (e), 104, 198 
Rasii~ava Tantra, 198 
Ra$ii~avakalpa, 198,498 (a) 
Rasiiyana, 132, 349 (g) 
Rasendra-chitr,)tima1Ji (Somadeva), 104, 198 
Riishid ai-Din al-Hamdani (historian, d. +1318), 

138,413, 414 
al~Rashid. See QiiQ.i al-Rashid •.. 
Ratiedge, C. (1), 44 
Ray, P. C., 104, 198 
al-Rayy, 333. 398, 421 (a) 
al-Razi, Abii Bakr Mubammad ibn Zalwiya 

(physician and alchemist, +865 to +925), 
55 (e), 83, 129, 397, 398,403,427,431, 4iMJ, 
487 (h), 491 

Razuq, F. R. (I), 402 
Reactants-and-vessel 

parallelism with foetus and womb, 293 
Reaction-vessels, 16 ff., 219 

centering of, within a directionaUy..oriented 
elaboratory, 289 

cosmic correspondences in, 279-81, 281 ff. 
and the egg, 292, 293, 367 
ingredients within the, 293 
likened to primordial chaos (hun-,",,), 2$0, 292 
reactants and microcosmic configurations, 287. 

288,289 
rendered air-tight, 163 
sealed, 22-6, 253, 289 
water-cooled, 36, 37. 38-9.40, 4 1 , 42 
with cooling water above and fire below, 282-3. 

'185 
water below and fire above, 285 

Reactions between opposites, 318 
Reactivities and affinities, 312 
Read, B. E., 368-9; (12), 192, 193 
Read, B. E. & Pak, C. (1), 205, 206 
Read, T. T. (4), 201 
Reagents. See Chemical reagents 
Realgar, 173, 217, 225, 2'16, 228, 229, a3I, 232, 

287, 288, 291, 297. 317, 320, 356 
medicinal use of, 191 
solubilisation of, 168, 170, 172, 186 

Realisation Canon of the Eigbtfold Simplicity ••• 
See Shang-Chhing Thai-Shang Pa Su· Chen 
Ching 

'Realised' Lead and Mercury, or Metal and 
Water, 254 ff., 251), 283 (8) 

Rebellions 
of An Liu-Shan, 416 
Arab revolt in Canton, 417 
Chinese peasant rebellion, 417 

Receiver vessels of stills, 86, 132 
cooling of, 70, 86 

Recherches Philosophiques ... (de Pauw). 324 
Recipes. See Latin recipe-books; Solubilisation 

recipes 
Recognitiones (Pseudo-Clement), 346 (e) 
Record of the Great Enchymoma. See Ta Tat4Cki 
Record of Institutions of the Chou Dynasty. 

See Chou Li 
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Record of the Investigation of Things. See Po Wu 

Chih 
Record of the Mutual Resonances of Things. See 

Kan Ying Lei Tshung Chih 
Record of Rites. See Li Chi 
Record of Rites of the elder Tai. See Ta Tai 

Li Chi 
Records of Barbarian Customs. See I Su Chi 
Records of the Countries where the Doors open 

to the North ... See Pei Hu Lu 
Records of Foreign Countries. See Wu Shih Wai 

Kuo Chuan 
Records of Foreign Peoples and their Trade. 

See ChuFan Chih 
Records of the Kinship of the Three. See Tshan 

Thung Lu 
Records of the Ornamental Pavilion. See Chuang 

Loo Chi 
Records of the Rock Chamber. See Thai-Chhing 

Shih Pi Chi 
Records of the Unworldly and the Strange. See 

Chhing I Lu 
Red (colour), 456 
Red Marrow, 317 
Red mung bean, 294 
Reddening, 9 
Reflection in plane mirrors, 314 
Reflux distillation. See Distillation 
Reflux extractors, 76 
Refrigerating coils, 40 
Refutatio Omnium Haeresium (attrib. Hippolytus 

of Rome), 124, 385 (e), 399 
'Refutation of al-Kindi with regard to his 

including Alchemy in the Category of the 
Impossible' (al-Razi), 398 

'Regular meals', of life elixir, 480, 481, 483 
Reincarnation, 420, 485 
A Relation of China and India. See Akhbar al-$in 

wa'l-Hind 
Reliefs 

Han, 465 
Susa, 376 

Religion, 426 
Babylonian, 426 
Chaldaean, 426 
indigenous eastern, 410-1 I 

Remaining Records of Discourses of the Chheng 
brothers of Honan. See Honan Chheng Shih 
I Shu 

Remedies 
artificial sympathetic, 325 
crab tissues used in, 208, 209 
for poisoning by the fumes of burning coal, 3 14 

Renaissance (Europe), 129, 185, 212, 253, 313, 
314, 433, 491 

Renaldus of Cremona (+ 12th-century translator), 
40 3 

Rennet, 367 
Renou, L. & Filliozat, J., 198 
Reorganised Pharmacopoeia. See Cheng Lei Pen 

Tshao 
Replication, 366 

Repression, of human desires, 500-1 
Resain, 410 
Resistance-to-fire concept, 453 
Resonance, 273-4, 277, 292, 306, 307, 308, 310, 

316, 322, 502 
Respiratory techniques. See Brea' h control 
Responsum de Longaevitate (Maimonides), 478 (b) 
Resurrection, 488 (j), 494' 

alchemical model of, 478 (a) 
of the body, 361 (d) 

Reti, Ladislao, 9.2, 93, 98 (i), lIS (b), 123 (b, c), 
125 (a, e), 129 (d), 131 (b), 178 (c) 

Retort type of still. See Stills 
Rem'ens, C. J. C., 347 
Revision and Amplification of the 'Dilations upon 

Pharmaceutical Natural History'. See Pen 
Tshao Yen I Pu I 

Rhi::::otomoi, 342 (a) 
Rhodes, 333 
Rhubarb, 453 
Rhus vernicifera, 208 

Ribonucleoproteins, 366 
Rice 

fermentation of, 136 
used in making vodka-like spirits, wine, 64, 

142 (c) 
Rickard, T. A. (3), 339 
Riding-whips, 452 
Riegel molecular still. 101, 102 
The Right Path. See Semita Recta (Pseudo

Albertus) 
Risalat al-lJadhar (Book of Warning), 415 
Risalat ai-Shams ila' I-Hilat (Epistle of the Sun 

to the Crescent Moon), 373 (g), 401 
Rites and ceremonies, 106, 108, 124, 2lI, 221, 

245, 246-7, 248, 290-1, 296, 387 
alchemical, 219, 289-90, 291 
for the animation of religious images, 488-9 
at the Hua-Yang Abbey, 215 
and the organisation of space, 289 
Taoist, 21 I, 289 

Ritual dance, 468, 478 
River Chariot (ho chhi), 254 
'Robbing Nature for human benefit', 232 (c) 
Robert of Chester (translator, ft. c. + I 140), 403 
Robertson, T. Brailsford & Ray, L. A. (I), 98, 

100 
Rock-salt, 433 
Rockets, 56 (c), 432 
Rodwell, G. F., 369 
Roe, 208 
Roger of Helmarshausen. See Theophilus Presbyter 
Rolfinck, Werner (pharmaceutical chemist, + 1599 

to + 1673), 350 
Roman-Syrian envoys and traders, 332, 354 
The Romance of the Three Kingdoms. See San 

Kuo Chih Yen I 
Rome and the Romans, 57, 332-3, 377, 409 
Rosa Anglica (John of Gaddesden), 60 
Rosa bifera, 161 
Rosa multiftora, 161 

Roscoe, H. E. & Schorlemmer, C., 433 
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• Rose dew' (chhiang-wei lu), 159 
Rose oil, 160, 161 
Rose-petals, press-juice of, 159 
Rose-water, 158, 159, 160-1 

distillation of, 128, x 59 
Rosemary, 496 
'Rosenhut' still, 125, 127 (a) 
Rosewood, 159 
Rotating statues, 488 (h) 
Rousselle, E., 378 
Royal Ontario Museum, Toronto, 29, 166,418 
Royal Scottish Museum, Edinburgh, 280 
Royal Society, 314,324 (b) 
Rubedo. See Reddening 
de Rubruquis, WilIiam. See Ruysbroeck, William 
Ruby Stone of the Philosophers, 499 
Rudolf II of Prague (Holy Roman Emperor, 

r. +1575 to +16I1), 487 (i), 490 
RiUI ('spirit'), 122 (b), 470 
ai-RuM (Edessa, mod. Urfa), 410 
Ruhland, Martin (alchemical lexicographer, 

+1569 to +16II), 366 
Rule Cycle (chang), 222 
Rumania, I I I 

al-Rilmi. See Ostanes (U~tiinis al-Rilmi) and 
Theophilus of Edessa 

Ruodlieb, 498 (c) 
Ruska, J., 344, 347, 389, 396, 399; (2), 391; 

(4), 389; (5), 390, 471; (8), 369, 370, 373; 
(11), 350, 351; (13), 447; (14), 398, 431; 
(32), 408-9; (36), 399 

Russia, 111 
Rusting, 202, 315,461 
Ruysbroeck, WilIiam (+ 13th-century Franciscan 

traveller), 485 

$iibians, 409, 41 I, 426-<), 461, 488 (g) 
al-Sabti. See Ab.mad al-Sabti 
Sacred spaces, 289 
Sacrifices, 175. 427 

human, 414 (g), 427 
to Thai I, 468 

de Sacy, A. 1. Silvestre, 431 
Sa'd ibn abi Waqqii~ (Companion of the Prophet), 

416 
Saddles, 417 (g), 451 (i), 452 
Sadhus, 497 
The Sage's Step. See Rutbat al-lJakim 
Sa'id Tiij ai-Din l;iasan ibn al-Khalliil al-Samarq-

andi, 417 (g) 
Saka period in India (c. -90 to +25), 86 
Sakanjabin (oxymel), 479 
Saki (Japanese wine), 148 
al-Sakhiiioi, Mub.ammad ibn al-Akfini (encyclo

paedist, d. + 1348), 483 
al-Sakkiki (the Die-Engraver). See Ibn abi Bakr 

al-Khwarizmi ... 
Sal alembroth, 435 (c) 
Sal ammoniac. See Ammonium Chloride, Am

monium carbonate 
Sal volatile. 433 
Sala, Angelus (chemical physician, c. + 1 576 to 

+ I 637), 433 (I) 
Salernitan Masters, 44, 123, 127. 157 
al-$alib.i. See al-Kiithi 
Sallam ai-Tarjamiin ('the interpreter', c. 84-2), 

42 5-6 
Salt, 20, 174, 179, ISo, 196,200,315 

red,320 
Salt lakeI', in Egypt, 180 

Salt monopoly, 147 
Saltpetre, 21, 168-9. 116-7. 18x-2, 114. 185. 186, 

187-9. 190, 191-2, 194. 199, 395, 432 
consumption of, 185, 188 
identification of, 186-7 
industry, 19'1-3 
lack of, in the West, 19S.,.() 
oldest extant Arabic mention of, 194 
in pharmaceutical aldullllY, 11)0 
terminology. See Technical terms 

Salts 
separation of, 193 
soluble, 181 

Salvation, belief in, 38S 
Samarqand, 370,409,416, 422, 423, 439. 451 
al-Samarqandi. See 'Atli ibn Al;tmad ... 

Najrn ai-Din ... 
and Sa'id Tiij al Din ... 

Samarra, finds of Chinese porcelain at, 451 
Sa1J1hitiis. ! 3 t 
Samshu (thrice-distilled spirits). Il4.149 
San Chhing (the Three Pure Ones, Taoist Trinity), 

377 (a) 
San chih knei (rice cake casing). 19 
San-Chu-Thai (Saljidai, a Mongolian, ft. + 1347), 

337 
San Kuo (period), 147. 332, 336, 432 
San KilO Chih Yen I (Romance of the Three 

Kingdoms),380 
San shao. See Samshu 
San-shih-liu Shui Ghing (Manual of the Thirty-six 

[Methods for) the Bringing of Solids into 
Aqueous Solution), 168 

San-$hih-liu SJmi Fa (Thirty-six Methods fOf bring
ing Solids into Aqueous Solution), 97. 155. 
164, 168, 169, 171, 175, 176, 177, 178, 179. 
I8S. 188. 197, 201. 7.03, 2Q.4., 2~5., 207. :1;08 

San shui-kuan (triple water-tubereacti<m VU&el), 39 
San Thung Li (Triple Concordance calendar 

system), 222 

Sand-baths, 32 (b). 76, 96 
Sandalwood. 159 
Sanderswood, 159 
Sanioris MeJicinae Magistri ..•• (Pseudo-Roger 

Bacon). 495 (a) 
Sanitation, 508 
Sanskrit, 313, 4[1, 415 
Sap, in solubilislJtion recipes, 7.05 
Saracens, 323 
Sordion. See Cornaline 
Sardonyx. See Comaline 
Sarwar, G. & Madhihl!-$San, S., 481 
Sassanian empire. 370, 409 

coins in Chinese tombs, 416 (g) 



INDEX 745 
Satapatha-brtihmatta, 131 (g). 
'Satire on the Trades' (Kheti), 348, 349 
Saturn (planet), 226, 227, 229, 428 
Saturnalia (Macrobius), 374 (d) 
Savonarola, Giovanni Michele (physician, + 1384 

to + 1462), 93, 507 
Scaphe, 488 (h) 
'The Sceptical Chymist' (Boyle), 153,472 (g) 
Schafer, E. H., 419, 444 
Schatz Euonymi (Gesner), 93 
Schelenz, H. (2), II3, Il6, Il9 
Schiern, F. (I), 339 
Schiller, Friedrich (poet, + 1759 to 1805), 502 
Schipper, Kristofer, 220 
Schlegel, G. (ll), 180 
Schmieder, K. C., 391 
Schneider, Wolfgang, 176-7; (I), 353 
von Schrick, Michale Puff (chemical technologist, 

+ 1400 to + 1473), 125 
Science 

early, 304 
and magic, 240, 314 
modern,69-7o,264,273,275,308,311,503,508 

Science and technology, as the sources of all evil, 
341,343,346 

Science of the Balance ('I1m al-Mi2an), 394, 459, 
460,471,477 

Science of Generation, 485 
Science of Properties, 395 
Science of Theurgy and Apotropaics, 396 
Scientific knowledge, and spiritual power, 245 
Scientific Revolution, 305, 306, 323, 397, 501 
Scientists, social responsibility of, 343 
Scorpio (constellation), 381 
Scorpion stings, 442 
Scraper, 163 
Scribes. See Egyptian scribes 
Scrubbing-towers, 44 
Scythians, 324, 377 . 

tombs of, 381 
'Sea foam', 124 
Sea-routes, to and from China, 35 I 
Sea-water 

attempts to overcome unpleasant taste, 61 
fractional distillation of, 6 I 
methods of obtaining fresh water from, 60, 153 

Sealing mixtures for apparatus. See Lute 
Seals 

on receiver-bottles, 132 
inscribed, 376 

Seamstress' instructions, 4 (a) 
Seasonal changes, and fire phasing, 266-, 
Second Book of the Elements of the Foundation. 

See Kitab US/UqtIS al-'Uss al-Thani 
Second Coming, 396 
The 'Second Master'. See Abii Nal1r . ibn 

Uzlagh al-Farabi 
Secrecy, 70 

and alchemy, 358 
and the magic square, 469 

Secret Art of Penetrating the Mystery. See Thllng 
Hsiian Pi Shu 

Secret of the Cycically Transformed Elixir .•. See 
Yin- Yang Chiu Chuan Chhing Tzu-Chin 
Tien-Htla Hllan Tan Chiieh 

'Secret Directions for the Yellow Sprouts Great 
Elixir', 294 

Secret Instructions on the Names of Drugs and 
Chemicals. See Yao Ming Yin Chiieh 

Secrets of the Great Tao. See Ta Tao Mi Chih 
Secrettlm SecretoTllIll (Pseudo-Aristotle), 297, 368, 

398 (e), 484 (h), 494, 497 
'Seek for knowledge even as far as China', 41 I 
Seiryo-ji Temple (Kyoto), 489 (c) 
Seistan, 439 (c) 
Selenite. See Calcium sulphate 
Selenium, 174 

compounds. 174 
Seleucia. 333 
Seleucus I, Nicator (first king of Mesopotamia 

and Persia. after Alexander. d. -280), 333 
Semen. 229. 367 

and the artificial creation of man. 405. 408. 487 
'cycling' of, 233 (f) 
and the homunculus. 487 (h) 

Semi-precious stones. 302 
'Seminal essence', 229. 238 

terms for. 229 
Selllita Recta (Pseudo-Albertus). 366 
Semitic languages. 480 
Sen, Satiranjan (x). 336 
Seneca (Stoic philosopher. +2 to +66). 362-3 
Senior Zadith Filius Hamuel. See Ibn Umail 
Separation (alchemical process), 9 
Separation of two immiscible liquids. 47. 16x. 385 
'Separating the useless from the useful', 506 
Sephirothic Tree, 503 (n) 
Sergius (Bishop. scholar and physician. d. + 536), 

4XO 

Serjeant. Prof. R. B .• 355 (a) 
Serpents, 312. 374, 384 

in Genesis, 377 
sky-. 38x 
star-studded, 375 
as symbols of the recurrence of the planetary 

revolutions. 376 
See also Ouroboros symbol 

Sesostris I (Egyptian XIlth-Dynasty, r. -1970 
to -1936), 348 

Seven Bamboo T'lblets of the Cloudy Satchel. 
See Yiin Chi Chhi Chhien 

Seven Luminaries. See Chhi yao books 
The Seventy Books, 393. 403, 451, 461 
Severinus. Peter (Paracelsian physician. + x542 

to + 1602). 508 
Severus Sebokht (Bp .• ft. +660), .po (b) 
Severus bar Shakko (Syriac medical writer, 

d. + 1241). 436 (h) 
Sex. 346 

in chemical substances, 400-1 
fear of. 343 
imagery. 259 
role of, in proto-chemistry. 363-4, 503 
of certain stones, 363. 450 
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Sexual techniques. 212. 246. 249. 265. 268. 319 
Sexual union, as analogy for all chemical reaction, 

363-4 
Sexualisation. 5E13 

in Chinese thought, 364 
Sha ('sand', or granular crystalline chemical), 444 
Sha ho (cinnabar enclosure). 10 
Shiidanaj. See Haematite 
Shiihntima (Firdawsi), 481 
Shaikhlin, Sheri, excavations at, 86 
Shaitiin. 483 
Shakado, at Seiryo-ji, Kyoto, 489 (c) 
al-Shalmaghiini. See Abii Ja 'far Mul,lammad ibn 

abi al-'Azaqir ... 
Shang (period). 97. 381,463 

amalgamation gilding in, 57 
oracle-bones. 5 I 
pottery and bronze vessels of, 27-8, 30 

Shang-chMng (Hopei), 189 
Shang-Chhing Chiu Chen Chung Ching Nei Chueh 

(Confidential Explanation of the Interior 
Manual of the Nine Adepts; a Shang-Chhing 
Scripture), 175, 2It (a) 

Shang-Chhing Hou Shing Tao Chun Lieh Chi 
(Annals of the Latter-Day Sage, the Lord 
of the Tao; a Shang-Chhing Scripture), 
216 (b) 

Shang-Chhing Ling-Pao Ta Fa (The Great 
Liturgies; a Shang-Chhing Ling-Pao 
Scripture). 464 (h) 

Shang-Chhing Thai-Shang Pa Su Chen Ching 
(Realisation Canon of the Eightfold Simpliciy; 
a Shang-Chhing Thai-Shang Scripture). 
215 (b) 

Shang-Chhing Thai-Shang Ti Chun Chiu Chen 
Chung Ching (Ninefold Realised Median 
Canon of the Imperial Lord, a Shang-Chhing 
Thai-Shang Scripture), 216 

Shang-ling-tshun, 38r 
Shang-Tung Hsin Tan Ching Chueh (An Explana

tion of the Heart Elixir Canon: a Shang
Tung Scripture), 291, 295 

Shang Yang Tzu. See Chhen Chih-Hsu 
Shansi, 141, 186, 192 

analyses of products from. 182 
sal ammoniac from, 438 

Shansi Provincial Historical Museum, 20-21 

Shantung. 192 
Shao (heated, boiled, distilled). 147-8 
Shao chiu ('burnt-wine', Branntwein), 133, 135, 

136, 144 
Shao-hsing. 150, 151 
Shao Ong (Early Han alchemist and thaumatur

gist). 329. 330 
Shapiro, J. (I), 154 
Shapiir I (Sassanian King of Persia, r. +240 to 

+272),410 (c) 
al-Sha'rani, 'Abd al-Wahhiib (alchemical writer, 

d. + 1565),408 
'Sharp waters' (Arabic term for caustic alkalies), 

128 (b), 195, (d) 
Shaw, Thomas (traveller, +1720), 130 (a) 

Shen Chih-Yen (Thang alchemical writer, ft. 
+864),3 

Shen HsW! Fu Erh Tan Skill H$i~ ¥4Q Fa 
(Methods of the Holy Immortals for Ingest
ing Cinnabar and other Minerals, ana using 
them Medicinally), 231 (a) 

Shen Hsien Lien Tan Tien CIm San y.,..Pao 
Chi~ Fa (Methods used by the Holy Im
mortals to Prepare the Elixir, PrOject it, and 
Cast the Precious Mirrors of the Three 
Powers), 281 (f) 

Shen Hsien Thung Chien (General Survey of the 
Lives of the Holy Immortals), 400 

Shen Kua (astronomer, engineer, naturalist and 
high official, + 1030 to + 1094), 201, 202, 
203, 204 

Shen Nung Pin Tshao Chi~ (Pharmaco~ia of 
the Heavenly Husbandman), 45. 137. 182, 
184, 187, 189 (b), 200, 202, 237 (e), 211 (c), 
315, 316, 439 (f) 

Shen shill (magical reaction-chamber), 10, 12, 
22,35 

Shen Yin (Occupations for Retired Scholars), 
173. 175 

Shen Yo (poet, +441 to +513), 353 
SMng Hsuan Tzu (alchemist of uncertain date), 

187, J&8 
Shensi, burials in, 416 
Shensi Provincial Museum. Sian, 18 
Sheppard, H. J. (4),375 
Sheriock, T. P. (I), 322 
Shicah Muslims, 396 
Shih (diviner's board, earliest magnetic compass), 

291 (d), 464 (k) 
Shih Chi (Historical Records), 239 (d), 336 
Shih-chia-ho, vessels from, 26, 28 
Shih chien, 180 
Shih Ching (Book of Odes), 133 (f) 
Shih Chou script, 446 
Shih Liao Pen T$hao (Nutritional Therapy and 

Natural History). 136, 141 

Shih nao ('stone brain'), 205-6 
Shih phi ('stone spleen '), 188, 189 
Shih Sheng-Han, 140 
Shih Wu Pen Tlhao (Nutritional Natural History), 

136 
Shih Yao Erh Ya (The Literary Expositor of 

Chemical Physic; or, Synonymic DictiOl'lary 
of Minerals and Drugs), 2, 309 (c), 317 (c), 
353, 356, 441 

Shinoda Osamu (1), 41 
Shipboard fresh water supplies, 98, 154 
Shipping, 332-3, 417 (b), 

cowledventilators, I~O (b) 
Shirghol (Mongol word for ant), 339 
Shoseki Seirenho (On the Manufacture of Salt-

petre), 193 
Shu (State), 159 
Shu Ching (Historical Classic), 156, 343 (c) 
Shuang hsiu. See 'Dual-cultivation' 
Shui ha; (cooling-water reservoir or condensing 

vessel), 7 (a), 35, 36, 37. 73 
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Shui kuan (cooling-water tube or coil), 7 (a), 37 
Shui ting (cooling-water vessel or receiver), 33-4, 

57 
Shunyii I (eminent Early Han physician, -:216 

to -I47), 330 
Shuo Wen (Analytical Dictionary of Characters), 

445, 446 
Siam, 323 

strong variety of spirits from, 136, 145 
Sian 

collapsible silver ladle from, 164 
stele at, 505 
stoppered aludel of silver from, 25 

Sian Museum. See Shensi Provincial Museum 
Siberia, Ouroborus motif in, 381 
Siberian peoples. See Tribal peoples 
Sicilian farmer, story of the, 495-6 
Siddhi,50I 
Side-tubes, 155 
Sieben Defensiones (Paracelsus), 484 (d), 508 (d) 
Sieves, 162 
Siggel, A. (6), 463 
Sighting-tube, 56 (c) 
Silicates 

aqueous solutions of, 171 
melting of, 183 

Silk, 332, 333 (e), 452 
Silk floss, used for plugging bamboo tubes, 97 
Silver, 33, 40, 135, 169, 177, 232, 234, 259, 260, 

261, 289, 290, 320, 357, 366, 387, 434, 441, 
469 

acceleration of maturation in the earth, 244 
acetate of, 3 I 8 
amalgamation with mercury, 317 
coins, 336, 337,408 
colourings, 325 
converted by projection into yellow gold, 74 
covered with a gold veneer, 405 
deposits, 336-7 
dilution of, with copper, 402 
formation of, 363 
making of, 3II, 350 
presence of, in ores of lead, 232, 233, 257-8, 

259 
'projection' of, from base metal, 330, 391 
sal ammoniac and the detection of false silver, 

442 
solubilisation of, 174, 205 
transmuted into gold, 337, 394 

Silver bottles, with stoppers, 25, 26 
Silver ewer, 422 
Silvering, 57, 358, 434 
Similarities and Categories of the Five Substances 

among Metals and Minerals by the Deified 
Adept Yin. See Yin Chen Chiin Chin Shih 
Wu Hsiang Lei 

Simple Discourses on the Investigation of Things, 
See Ko Wu Tshu Than 

Simulacra. See Automata 
Sin, effects of, 492-3, 494 
Sinhalese, 418 
Sinkiang, 388, 409, 414, 423 

burials, 416 
manuscripts found in, 370 (g) 
source of sal ammoniac, 437, 438 

Sinusoidal functions, 270, 275 
Sirkap, excavations at, 86 
Siva, 121 (b) 
Sivin, Nathan (I), I, 23, 269; (2), 14, 15 
Siwa, oasis, 433 
'Six-and-one mud' (lute), 163, 177, 219, 260 
Six-fold classifications, 503 (b) 
Sihe Six Metals, 458 
Sixteen-fold Cyclically Transformed Gold Elixir 

prepared by the 'Responding to the Chhi 
Method'. See Kan Chhi Shih-liu Chuan Tan 

Sky-plate, 291 
Sky-serpent. See Serpents 
Slave-girls, cured by elixirs, 479 
'Slow Harry' (automatic stoker), 94 
Small Encyclopaedia of the Principles of Things. 

See Wu Li Hsiao Shih 
Smelling-salts, 434 
Smelting, 224, 246, 301 
Smith, F. Porter (2), 192 
Smithsonian Museum, Washington, 53 
Snake-bite poisoning, 479-80 
Snuff, 434 (h) 
Soap-bean tree, 183 
Soda, 179 
Sodium, 179 

salts of, 183, 194 
Sodium carbonate, 180, 181, 433 
Sodium chloride, 180,433 
Sodium sulphate, 180, 181, 182, 187,189,190,193 

purified form of, 183-4 
terms for, 181, 183 

Sogdia, 333, 370, 409, 416, 422, 423, 439, 440, 
441 ,444 

Sogdian language, 444, 447 
Soil of Paradise, 482 
Soils, nitrate-containing, 192 
Solar still. See Stills 
Soldering, 441 
Solfataras, 437, 438 
Solinus, Gaius J ulius (late + 3rd-century historian 

and geographer), 338 
Solomon ben Judah ibn Gabirol (Avicebron, 

Spanish-Jewish philosopher, c. + I02I to 
c. + I058), 469 

Solonchaks of Honan, 192 
Solstices 

summer, 227 
winter, 222, 226 

Solubilisation recipes, 170-1, 173-7, 201, 204-5 
Solubilisation techniques, 21, 97, 155, 164-5, 

167-'72, 186 
Solution, 8, 9 

analyses, 193 (c) 
'Solve', suggested as a translation of hsiao, 

equivalent to 'nitre', 181, 190 
Soma (hallucinogenic plant of the Vedas), 324 
Somadeva (Indian alchemist, + 12th or + 13th 

century), 104, 198 
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Song of the Apostle Judas Thomas in the Land 
of the Indians. 377. 384 

Song of the Great Dragon and Tiger Enchymoma 
of the Perfected Master. See Chih Chen Tzu 
Lung Hu Ta Tan Shih 

Song of the Reaction-VesseJ (Ting Chhi Ko, 
chapter of Tshan Thung Chhi, q.".) 

Song of the Sevenfold Cyclically Transformed 
Cinnabar Elixir. See Chhi Fan Ling Sha Ko 

Songkhla. 145 (b) 
Sophic fire, 470 (k) 
Sorcery, 408 
Sores, 287, 483 
Sorites, 316 (a) 
Soror mystica, 340 
Sotol plant, 1 10 
Soul, immortality of, 493 
South Seas, 149 
Southeast Asia 

sublimation of camphor in, 49 
Southern Sung (dynasty), 294, 417 
Soxhlet continuous extraction apparatus, 76, 98, 

101 
Soya-bean curd, 192 
Space, organisation of, 286 (d), 289 
Space travel, 154 
Spagyrical Natural History. See Lu Huo Pin 

Tshao 
Spain and the Spaniards, 201, 313, 388,398,448, 

486,494 
Arabic alchemy in, 401 
and the origin of distillation in Central America, 

109-10 
philosophers, 405 
translators, 403 

Spatial directions 
association of colours with, 360 
and the viscera of the body, 503 

Spatial orientation, 286 
Species, fixity of, 234 
Specimen Beccherianum (Stahl), 321 (b) 
Speculum Alchemiae (Pseudo-Roger Bacon), 318 «:) 
Speculum Naturale (Vincent of Beauvais), 338 (h) 
Speiser, E. A. (1),82 
Spells, 221, 245, 342 
Spermaceti, 496 
Sphygmo!ogy, 423 (e) 
'Spirit Chamber' (reaction-vessel), 292, 295, 296 
Spirits, 131, 135-6, 141, 151 

from fermented mahua flowers, 106 
from fermented mare's milk, 64, 103, 104, 105, 

108 
illicit, 105 

Spirits (supernatural beings). See Ghosts and 
spirits 

Spiritus salis urinae, 434 
Spizel, Theophilus (sinologist, ft. + 1660), 323 
Sponges 

and condensation from sea-water. 60, 61, 95 
and cooling techniques, 90, 92, 127 

Spontaneous change, 461 
Spontaneous generation. See Generation 

Spoons 
iron, 163, 167 
silver, 163, 167 

Spring Colours by the Tung-thing Lake. See 
Tung-thing Chhv.n Si Fu 

Sri Indravarman In (King of Champa, r. c. +918 
to +(59), 158 

Ssu Fen Li (Quarter Day calenddcal system). 2U 
SSU 8hbrg Pin Tshao (Materia Medica cla$$it;ed 

according to the Four Tonea and Standard 
Rhymes), 440 

Ssuma Chhien (Early Han Historiographer-Royal, 
c. -145 to c. -8S), 152,336 

Stag, bone from, strange property of, 496 
Stahl, Georg Ernst (chemist and physician, 

+1660 to +1734),321,384, 455 
Stalactites and stalagmites, 20r, 206, 288, 356 (a) 
Stannic sulphide. 356 
Stapleton, H. E., 389, 43 1, 434. 443. 447. 462; 

(4), 4 15 
Stapleton, H. E. & Aw, R. F., 83. 390 (g), 415 
Star aoise oil, 1 18, I 19 
The Star Manual. See Hsing Ching 
Stars, carbon-nitrogen cycle in, 384 
Statues 

speaking, 488 
as the real abodes of gods and spirits, 488-1} 

Steam distillation, 120, 130, IS9 
Steam-engine, S4 (c) 
Steam heating, 32 
Steamers, 27 ff., 55 (e), 97, I IS, 120, 132 

for cooking, 146 
tomb-models of. 31 

Steaming, disinfection by, 3 I 5 
Steel, 243. 452 

rusting of, 3 I 5 
Steel-yard, 166 
Steele. R. & Singer, D. W. (I), 368 
Stein, Rolf (5), 221 
Stele inscriptions, ISO, 335. 372, 505 
Stephanides, M. K. (3), 3So 
Stephanus (supposed Byzantine teacher of 

Khilid, c. +665),389 
Stephanus of Alexandria (proto-chemist. ft. 

+620), 327, 328• 329, 331-2, 344. 390 
Stern-post rudder, 141, 148 
Stills, 62-120, 148-5 I, 197, 200 

alchemical, 68-80 
Alexandrian, 124, 125, 127 
bamboo descensory, 57 
Brazil, IIS 
'Chinese', 30, 43, 61, 63, 64. 6$, 66-8, 70,71, 

72,74, 75, 76-7, 81, 9$, 97,98, 99. 101, lel). 
104, lOS, 106, 108, 1I0, 119, 121, 131, 388 

cold-stills, 126. 133. 200 
'cold-finger' types, 35 (d), lOO, 102 
for desalination of sea~water, 61 
for distillation of alcohol,64.66. ,8, 105 
East Asian types, I, 37, 6%-7.~, 70, 76,79,80, 

97, 98, 10 3, 107 

Gandharan. 80, 81, 86, HI, 121, 131, 132, 
155 
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Stills (cont.) 

Hellenistic, JO, 72, 81, 86, 88, 89, 98, 105, 107, 
IIJ, 124, 125, 127, 140 

'hot-finger', 102 (c) 
Indian, 80, 104, Ill, II2-IJ, 121 
Japanese, 46, 47, II4, II6, II7 
mercury, 77-8, 88, 164 
Mesopotamian, 82 
Mexican, 106, 107, 108, 109, IIO 
micro-, 102 
modern, for the purification of mercury, SJ, 54 
molecular, 76, 99, 101, 102 
Mongolian, 62, 64, 67, 70, 71, 7J, 74, 76, 81, 

95, 97, 98, 99, 101, 10J, 106, 108, 1I0, Ill, 

121, IJJ, 155 
Moroccan, 1I:S 
'perfume' -, 54, 129 
'pot and gun-barrel', 1I3 
qa1!ara, 130 

retort type, 79, 81, 86, 87, 88, IOJ, 104, 121, 
127, IJI, 200 

solar, 99 
Tantric, 105 
transitional forms between Eastern and Western 

types, 120 
with two side-tubes, 285 
vat-, ISO, 151 
Vietnamese, 1I7 (a), 1I8, II9 
water-cooled, 155, 157, 285 
Western types, 80, 82, 86, 88, 89, 98, 105, 1I9, 

155 
Stimulus diffusion, 388 
Stimulus-response reaction, 2JO, J08 
Stisser, Johann Andreas (chemist, ft. c. + 1660 

to c. +1695),202 
Stoic philosophy, 227, 253 
Stone-swallows, 450 
Stones, 450 

elixir-, 450 
'laughing-mad', 449 
'pregnant', J64 
of two sexes, 363, 450 

Storax, 159 
Stovarsol, 192 
Stove platform. See Tluzn 
Stoves, II-16 

in Chinese museums, 13 
funerary, 30 
pottery, 13, 14 
sublimatory, 47 
tomb-models of, II (e), 31 

Strabo (geographer, -63 to +19), 338 
Strange Stories from I-Chien. See I Chien Chih 
Strange Things Noted in the South. See Ling 

pjtl() Lu I 
Strauss, Bettina, J99 (d) 
Strickmann, Michel, 214; (2), 219 
String of Pearls on the Spring and Autumn 

Annals. See CMun CMiu Fan Lu 
Strokes 'making all the difference', 444 (f) 
Stromata (Clement of Alexandria), 343 (b), 346 (i) 
The Strong, overcome by the weak, 470 

A Study of the 'Kinship of the Three'. See Tshan 
Thung CMi Khao I 

Stuhlmann, C. C. (I), 180 
Styptic preparations, 473 
Su Chhe. See Su Ying-Pin 
Su Ching (high official and pharmaceutical 

naturalist, ft. +659), 186,206, 235, 241, 296, 
30 2 

Su Lin (Han adept, d. c. -60), J3I 
Su Lo (Han magician-technician, ft. + 10), 331 
Su NU (The Immaculate Girl), 364 (g) 
Su Shih. See Su Tung-Pho 
Su Sung (high official, astronomer and engineer, 

+ 1020 to + 1I01), 58, 186, 208, 442 
Su Tsung (Thang emperor, r. +756 to +762),416 
Su Tung-Pho (poet and scholar, +1036 to 

+ 1I01), 145, 203, JIO 
Su Ying-Pin (scholar and writer, brother of Su 

Tung-Pho, + 1039 to + II 12), 203 
Su Yuan-Lang. See Su Yuan-Ming 
Su Yuan-Ming (alchemist, +3rd and +4th cen-

turies), 2, 259 (e), 293 (f), 390 
Subdued Cinnabar, 263 
'Subduing' (Ju), 250, 256, 262, 453 
Sublimation, 8, 9, 22, 33, 134,,135, 256, 361 

of ammonium chloride, 432 
apparatus, 44-55 
of chlorides of mercury, 318 
and distillation, 47, 48, 69 
from dung soot, 4JJ, 436 

'Submarine mare', 121 (b) 
Substances 

chemical properties of, 396 
composition of, 393, 394 
identification of, 193-4 
inorganic. See Inorganic substances 
organic. See Organic substances 
'similarcategory'-, 317, 322 
volatile, 395, 434, 470 
See also Chemical substances 

Substantial change, theories of, 298 
Sucrose, molecular distillation of, 102 
$1ifis, J97, 424, 425 (h), 501 
Sugar and sugar-cane, Ill, 417 (g) 
Sui (dynasty), 189, 206, 420 
Sui Shu (History of the Sui Dynasty), 440 
Suidas (Byzantine grammarian and lexicographer, 

ft. c. +940 to +980), 328, 340 
Sulaimiin (Umayyad ambassador to China, 

+726),417 
Sulaiman al-Tajir ('the merchant', +851), 417 
Sulphates, 175, ISo, 204 

aqueous solutions of, 171 
ferric, 173 

Sulphide ore, 79 
Sulphides, 176, 204 

solubilisation of, 170, 177 
Sulphur, 40, 172, 174, 175, 176, 262, 263, 291, 

J20, J7S, 434, 454-5, 470 

combustion of, 195 
oxidation of, by nitric add, J84 
solubilisation of, 170, 178 
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Sulphur and mercury. See Mercury and sulphur 
Sulphur dioxide, 55 
Sulphur waters, 175 
Sulphuric acid, 178, 195, 196, 199 
Sulphurous vapours, and the treatment of base 

metals, 358 
'Sulphurous' water, 367 
Sumerian medicine, 300 
Sumitomo Collection (Kyoto), 32, 33 
Summa Perfectionis Magisterii (Geber, c. + 1290), 

9, 55 (e), 83, 178 (a) 
Sun, 230 

annual motion of, 286 
prognostication by, 342 
shadow-length, 270 
worship of, 427-8 

Sun Feng-I, 3II 
The Sun-Rays Master's Pharmaceutical Natural 

History ... See Jih Hua (Tzu) Chu Chia 
Pen Tshao 

Sun Ssu-Mo (alchemist, physician and writer, 
+ 581 to +682), 15-16, 23, 47, 162, 186, 
33 1,390,441,491 

Sun Yu-Ylieh (+ 5th-century Taoist), 215 
Sunbadhaj sand, 449 
SWJrja, 131 

Sw;uja-yantra, 131 

Sundial, 167 
S,U7;u;iika, 131 

SU1Jrjin, 13 1 

Sung (dynasty), 145, 160, 175,203,208,212,231, 
422, 445, 468 

alchemy, 69, 240, 242, 257 
alchemical apparatus, I I, 34. 72, 162 
alchemical books, 35. 197. 250 
distillation of alcohol, 141-51 
imperial collections, 5 I 
reaction vessels, 22. 53-4 

Sung Shih (History of the Sung Dynasty), 169, 
2 0 3 

Sung Ying-Hsing (encyclopaedist of technology, 
+ 1637),66 

Sung YUn (Buddhist pilgrim, c. +518),354 
Superior Purity Heaven, 214 
Supplementary Amplifications of the Great 

Pharmacopoeia. See Pen Tshao Kang Mu 
Shih J 

Supplementary Elixir Instructions of the Company 
of the Realised Immortals; a Ling-Pao Scrip
ture. See Ling-Pao Chung Chen Tan Chiieh 

'Supplementary Instructions to the Yellow 
Emperor's Nine-cauldron Spiritual Elixir 
Canon', 247 

Supreme Intelligence, in European and Chinese 
thought, 227 

Supreme-Pole Arcane Chih, 217 
Supreme-Pole Perfected (or Realised) Immortal, 

218 
Sura, 131 
Surface-enrichment, of gold-containing alloys, 

353, 402 
Surface-films and layers, 335, 358 

Surface tension, 245 
Survey of Pathology. See Byogaku Tsilron 
Susa, 333 

E1amite necropolis at, 376 
Susiana, 333, 409, 410 (c) 
'Suspended needle aludel', 19 (a) 
Susnlta Samhita, 429 (d) 
Suter. H., 463 
Swallows, 3 I 4 
Sweat, distillation of, 434-
Sweet-flag, 452 
Sydenham, Thomas (physician and pathologil!lt, 

+ 1624 to + 1689), 497 (e) 
Sylvius, Franciscus (physician and chemist, 

+ 1614 to + 1672), 455 
Symbolic correlations, 247 (c), 306, 360, 373, 

427-8, 503 
Sympathetic magic. See Magic 
Sympathies and antipathies, 3 II, 312, .313-14.316, 

325, 326, 334, 392 , 393. 395, 409, 470-1, 
50 3 

Symposia, 399 ff. 
Syncellus, Georgius (Byzan~ine historian, late 

+8th century, d. after +810),327,339,341 
Synchronicity, 308 (d) 
Synesius (late +4th-century proto-chemica1 

writer), 75, 325, 327, 357, 370 
Synonymic Materia Medica with Japanese 

Equivalents. See HQn::o-W'amyfi 
Syntagma (Libavius), 202 (c), 434 (c) 
Syria and the Syrians, 126, 329. 336, 397. 409, 

426, 448, 450 
Christians in, 410 

Syriac alchemy, I I 

Syriac culture, 470 
Syriac encyclopaedia, 447 
Syriac language, 351, 4Il 

translations from Greek into, 410 
Syriac learning, 410 
Syriac MSS, 87-8, 436 
Syriac proto-chemicalliterature, 3I1, 313 
Syriac texts, n, 33, '415, 473 
Szechuan, 191, 192, 249. 421 

brine deposits in, 193 
Szechuan Provincial Museum, Chungking, 

163 

Ta-Chhin, 336 
Ta Huan Tan CMi Pi Tint (E$oteric IllUlltratioos 

of the Concordance of the Great Regenerative 
Enchymoma), 268 (b) 

Ta Ming (pharmaceutical naturalist, ft. +97:4), 
200 

Ta Mjng J Thung Chih (Compl'~j"e Geo
graphy of the Ming Empire}, 438 (a, d) 

Ta Taj Li Chi (Record of Rites of the elder Tai), 
463 

Ta Tan Chi (Record of the Great Enchymoma), 
257 (c) 

Ta Tan Wen Ta (Questions and Answers on the 
Great Elixir), 265 (c) 

Tan Tao Mi Chr'h (Secrets of the Great Te,o), 227 
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Ta-Tung Lien Chen Pao Chlng, Chiu Huan Chin 
Tan Miao Chiieh (Mysterious Teachings on 
the Ninefold Cyclically Transformed Gold 
Elixir ... ), 2, 262, 273 (b) 

Ta- Tung Lien Chen Pao Ching Hsiu Fu Ling Sha 
Miao Chiieh (Mysterious Teachings on the 
Alchemical Preparation of Numinous Cin
nabar, Supplementary to the Perfected 
Treasure Manual, a Ta-Tung Scripture), 
237, 262 (e), 271 (c), 300 

Ta'alim al-Handasa (Teachings of Geometry), 
487 (c) 

al-Tabari 
See 'Ali ibn Sahl Rabbiin al-Tabari and 

Abil Ja'far Mu!). ibn Jarir al-Tabari 
Tabaristan, 406, 408, 420 (a) 
Tabasheer, 326 (b) 
Tabula Chemica, 335, 373 (g), 401 
Tabula Smaragdina, 335, 368 ff., 412 

possible Chinese original of, 370-2 
Tabus, 22 I, 246 
Tachenius, OUo (pharmaceutical chemist, c. 

+ 1620 to + 1699 or later), 433 (j), 455 
Tacitus, reconstruction of a German theodicy 

from, 372 (a) 
Tagar I culture (-8th to -6th centuries), 381 
Tail-eaters. See Ouroboros symbol 
Takada Tadasuke, 51 
Taklamakan Desert, 422 
Takwin (generation of things from their elements), 

495 
Talas River. See Battle of the Talas River 
Talc, 177,288,315 
Tales of the Four Lords of Liang. See Liang Ssu 

Kung Chi 
Talisman of al-l;liikim on the Science of the 

Exalted Work. See Ta'widh al-lfakim bi'
amr 'llah ... 

Talismans, 296 (h), 313, 358, 375, 376 
astrological, 426 
childbirth, 205 
'lustrous cinnabar' as, 241 
Taoist, 465 
See also Charms 

Talking head, 427 (c) 
al-Tamimi. See Ibn Umail . 
Tan (cinnabar, elixir), 45, 262, 480, 489 
Tan Ching Yao Chiieh. See Thai-Chhing Tan 

Ching Yao Chiieh 
Tan Fang Chien Yuan (Original Mirror of 

Alchemical Preparations), 441 
Tan Fang Ching Yuan (Mirror of the Alchemical 

Elaboratory), 184, 190, 441, 442 
Tan Fang Hsii Chih (Indispensable Knowledge 

for the Chymical Elaboratory), 2, II, 69, 77, 
163, 233, 272 (a), 285, 289, 293 (f) 

Tan lu (elixir stove), I2 

Tan Lun Chiieh Chih Hsin Ching (Mental Mirror 
Reflecting the Essentials of Oral Instruction 
about the Discourses on the Elixir and the 
Enchymoma), 231, 232 (e), 233, 240 (f), 
253, 264 

Tan Yao Pi Chiieh (Confidential Oral Instructions 
on Elixirs and Drugs), 60 

Tan phi (elixir embryo, i.e. the ingredients), 35 
Tan-sha shui (aqueous solution of cinnabar), 170 
Tannin, 205, 299 
Tannu-Tu,·a, 104, 105 
Tantalus (supposed teacher of a King in India), 

495 
Tantric alchemical literature, 104, 132 
Tantric period (.+-6th-century onwards), 131 
Tantric saints, 414 
Tantric-type stills. See Stills 
Tao, 121,211,221,223,234,235,244,245,247, 

250, 276, 286, 359, 364, 371, 379-80 
recurrent pattern of, 236, 262 

Tao Fa Hili Yllan (Liturgical and Apotropaic 
Encyclopaedia of Taoism), 465, 466 

Tao Te Ching (Canon of the Virtue of the Tao), 
254 (d), 359, 379 

Tao Tsang (Taoist Patrology), I, 67, 169, 215, 
218, 220, 291, 332, 336, 392, 4iI 

distillation apparatus depicted in, 77 
Taoism and Taoists, 155, 166, 188, 191, 286, 

323, 329, 35~ 372, 378, 387, 465, 46~ 470, 
496, 50 I, 507 

alchemy and, I, 21, 71, 184,210-11, 212-13, 
220, 243, 245, 246, 255, 268, 476, 490,508 

hu merchants and, 419, 420 
magic squares, 465, 468, 469 
mystical, scientific and political tendencies of, 

397 
and the problem of change, 379 
purple colour and, 356 
revi,·al of, 214 
rituals, 2 I I, 289 
social connections of, 2 I 9-20 
Southern School of, 211-12, 319 
talismans, 465 
and union with the cosmic order, 211 
women and, 364 

Taoist abbeys, 220 
Taoist Patrology. See Tao Tsang 
Tapputi-Belatekallim, 83 (a), 364 (h) 
Tarasco Indians. See Tribal peoples 
Ta'rikh Sini Multik al-Arcj 2va'I-Anbiya' (Chron

ology of the Kings and Prophets of the Earth), 
426 (d), 476 (a) 

Tarim Basin, 422 
Tartars. See Tribal peoples 
Tartary fox, 339 
Tashkent, 416, 422, 439 
Taslimi, M. (I), 404 
Tauhir (fictive King of India), 412 (d) 
Ta''tddh al-lfakim bi-'amri 'llah fi 'Ibm al-$an'a 

al-aliya (Talisman of al-l;liiKim (Fatimid 
Caliph, r. +996 to +- 1020) on the Science 
of the Exalted Work), 391 (a), 436 (e), 481 

Taxation, 147 
Taxila,90 

distillation equipment found at, 85-7 
Taxonomy, Chinese and Aristotelian contrasted, 

277 
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Taylor, Sherwood, 75; (2) 90; (5) 80, 88, 89, 95, 
u6 

Tea, 14.452 
Teachings of Geometry. See Ta'iilim al-Handasa 
Technical interchange. See Transmissions 
Technical Methods of the Adept (Ko) Chih-

Chhuan with Critical Annotations. See 
Chih-Chhuan Chen-Jen Chiao Chlng Shu 

Technical terms 
alchemical and chemical. 4-<). 35-6, 68, 70-1, 

79, 190 , 380 

astronomy, 381, 384 
baths of acetic acid and potassium nitrate, 5 (a), 

21, 171 
catch-bowl, 146 
crystalline ferrous sulphate, 199 
cyclical processes, 453 
distillation, 58, 62, 97, 132-3, 144 
distilled spirits, 142 
distilled water, 62 
elixir ingredients, 35 
embryology, 366-7 
fermentation, 366 
fire-phasing, 266 
Greek chemical terms, 58 
heating apparatus, I I 

iatro-chemistry, 190 

liquor still, 105 
minerals and metals, 356 
natron, 180 
projection, 9, 357 
'resistance to fire' concept, 453 
sal ammoniac, 432, 433, 435, 439, 440, 441. 

443-8 
salt, 180 
saltpetre, 184 tr., 192-3, 432 
'seminal essence', 229 

side-tubes of stills, 144 
sodium sulphate, 181, 183 
'subduing', 250, 256, 262, 453 
transmutation, 357 
yeast, 35 I 

'Techniques of the Emperor Justinian', 367 
Technology, and technicians, 221, 3Il, 328-9, 

354, 508 
Egyptian, 349 

Teeth, of the Indian sages, particularly good. 
497 (f) 

Temkin, O. (3). 490-1 
Temperature control, 14-15, 33. 36, 37. 39. 41, 

247-8,266 
measurement, 266 

Temple, Sir \Villiam (diplomat and scholar, 
+ 1628 to + 1699), 502 

Temples, 67 
of Amiin-Ra, 433 
$abian, 427 
Ming Thang, 462, 464 
\Van-fo-hsia, Buddhist cave-temples, 66, 67 

Ten Books of the Opinions of BaUnas, Lord of 
Talismans. See 'Asara Kuwb 'ala Ra'), 
Balinds $ii?lib al- TilaslIIdt 

Ten Thousand Infallible Arts of the Prince of 
Huai-Kan. See Huai Nan Wall Pi Slut 

Tellg (reaction-\'essel), 25, SI 
Tillg Cht'll l'ill Chiieh (Confidential Instruetions 

for the Ascent to Immortality), 216, :uS 
Tepe Gawra, Iraq still from, 82 
Teqllcsquite. 18! (f) 
Tequila, 108 (a) 
Terminology. See Technical terms 
Terra pillgllis ('fatty earth'), 455 
'Test-tube babies', 487 
Tests. See ,Experimentation 
Tetrabiblos (Ptolemy), 3ll! (d), 360 (g) 
Tetragrams, 4>72 
Tetrasaccharides, molecular distillation of, 102 

Tetraso11lia, 375 
Le Tcxte d'Alch.1'mie. et le Songe-Verd (Anony

mous, + 1695), 3t8 (c) 
Textile dyeing, 325 
Tha kallg pu tall ('treading the hang and stepping 

the tall ,), 468 
al-Tha'alibi 

See Abu, :'IIan~ur .. , 
Ibn ;\Iul)llmmad ... 

Thabit ibn Qurra al-t:iarrani (translator. + 826 
to +9(1),411,463 

Thai-ClIhillg Chill I She'l CMi ChillS (:'Illlnual 
of the l\lIminous Chhi of Potable Gold; a 
Thai-Chhing Scriptllre), 256 (a), :69 (b) 

Tlwi-Chhillg Chill I Slum Tall Cl!illg (:\[anual of 
the Potable Gold (or ;\letallous Fluid) and 
the ;\lagical Elixir (or Enchymoma);a Thai
Chhing Scripture), 177, 245 (a), 258 (c) 

Thai-ChlIillg Clumg Clung (Thai-Chhing ;\ledian 
Canon), 2H) 

Thai-Chhillg Shih Pi Chi (Record!> of the Rock 
Chamber), 2, 22, 18: (c), 183, 188 (h), 287 

Thai-Chhill2 Tall ChillI:! l'ao Chiieh (Essentials of 
the Elixir ::\Iaouals for Oral Transmis
sion , , ,), 23 (e), 44>t 

Thai-Chi Cheu-JeII Chill Chuan Hlum Tall Chin!; 
1'00 Chiieh (Essential Teachings of the ;\.ilIn
uHI of the Supreme-Pole Adept on the Nine· 
fold Cyclically Tnlllsformed Elixir), 269 (c) 

Thai-Chi Cltell-Jen Tsa Tan YilO FilIlg (Tractate 
of the Supreme-Pole Adept on ::\Iiscellaneous 
Elixir Recipes). 3. l3. 19 

Thai Cfti Tlm, 503 (n) 
Thili Hsiiall Ching (;\Ianua! of the Great ;\Iystery), 

472 
Thai I (pole-star sky-god), 4>65, 466. 467. 468 
Thai i III (sto\'e), 12 
Thai I sltellllt (m:\gicaI "essel of the Great Unity), 

17 
Thai KII Tlm Tlli Chillg (lI.Iost Ancient Canon of 

the Joy of the Earth), 250 
Thai-Piling Hllall Yii Chi (Gener-.d Descripction 

of the World in the Thai-Piling reign-period), 
158 (b), 441, 446 

Thai-Pllillg Kltallg Chi (l\lisceUaneous Records 
collected in the Thai-Phing reign-period), 
140 (e), 143 (c), 4-19 
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Thai-Phing YU Lan (Thai-Phing reign-period 

Imperial Encyclopaedia), 139, 202 (h), 
315 (a) 

Thai-Shang Chu Kuo Chiu Min Trung Chen Pi 
Yao (Arcane Essentials of the Mainstream 
of Taoism, for the Help of the Nation and 
the Saving of the People; a Thai-Shang 
Scripture), 465, 467, 468 

Thai-Shang Pa-Ching Ssu-Jui Tzu-Chiang 
(Wu-Chu) Chiang-Shing Shen Tan Fang 
(Method for Making the Eight-Radiances 
Four-Stamens Purple-fluid (Five-Pearl) In
carnate Numinous Elixir, a Thai-Shang 
Scripture), 216, 270 (a) 

Thai-Shang Wei Ling Shen Hua Chiu Chuan 
Huan Tan Sha Fa (Methods of the 
Guardian of the Mysteries for the Marvel
lous Thaumaturgical Transmutation of 
Ninefold Cyclically Transformed Cinnabar), 
2, 261 (d) 

Thai Tsung (Thang emperor, r. +627 to +649), 
197 

Thai Tsung (Sung emperor, r. +976 to +997), 
4 19 

Thai-Wei Ling Shu Tzu-Wen Lang-Kan Hua Tan 
Shen Chen Shang Ching (Divinely Written 
Exalted Spiritual Realisation Manual in 
Purple Script on the Lang-Kan (Gem) 
Radiant Elixir; a Thai-Wei Scripture), 
217 (b), 269 (a), 279 (c) 

Thaiwan, sublimatory apparatus used in, 45, 47 
Thaiyuan, 141 
Thaiyuan Museum. See Shansi Provincial 

Historical Museum 
Thales of Miletus (Pre-Socratic philosopher, 

-6th century), 60 
Thalj al-$in ('Chinese snow', i.e. saltpetre), 194 
Thallium, 475 (d) 
Than (stove platform), 10-1 I 

in Syriac alchemical texts, I I 

Thang (period), 44, 72, 78, 175, 196, 197, 310, 
389, 417, 418-19,420, 445 

alchemy, 69, 240, 250, 268, 293, 381 
destillatio peT descensum, SS 
distillation, 133, 141-51, 149, 157 
and the magic square, 468 
poets, 142, 149 
pottery stoves, 14 
still, 148 

Thang Kung-Fang (name of a Chhin adept and 
elixir-maker, also of a Hsin adept and minor 
official), 330 

Thang Yu Lin (Miscellanea of the Thang 
Dynasty), 15 

Thao Hung-Ching (Taoist physician, alchemist 
and pharmaceutical naturalist, +456 to 
+ 536), 47, 155, 168, 169, 185, 186, 189,203, 
206, 208, 213, 214-16, 218-20,235,268, 269, 
331, 336, 390, 440, 441, 447, 491 

Thao Ku (scholar and writer, +903 to +970), 
159 

Thaufil al-Riimi. See Theophi]us of Edessa 

Thaumaturgic priests, 124 
Theatrum Chemicum Brittannicum (Ashmole), 

248 (a) 
Thebeus Scholasticus (traveller, +4th century), 

498 (c) 
Theodora (Byzantine empress, r. + 1055 to 

+ 1056), 50 0-1 

Theodoretus, 476 
Theodorus (fictive Byzantine emperor), 413 
Theodosiopolis, 410 
Theology, 392, 393, 396 
Theon of Smyrna (mathematician and astronomer, 

ft. c. +130),463 
Theophilus of Edessa (astrologer and translator, 

d. +785), 410 (a) 
Theophilus Presbyter (monk and craftsman, ft. 

c. + I 125), 328 
Theophrastes (Byzantine alchemical poet, + 7th 

century), 327, 491 
Theophrastus (botanist and agriculturist, d. 

-287), 174, 179 (d), 325, 363, 449 
Theosebeia (sister of Zosimus, +3rd century), 

340-1,364 
Therapy, 507 

See also Remedies 
ThermobacteTium mobile, 108 (a) 
Thermometer, 266 
Thermostatic control. See Temperature control 
Thesaurus Euonymus Phi/iatTi (Gesner), 60 (h), 61 
Thesaurus of Popular Terms, Ideas and Customs. 

See Thung Su Pien 
Theurgy, 334 
Thi-ang (whey), 139 
Thi chiu (red wine), 139 (g) 
Thi hu (ghee), 139 (g) 
Thiao-Chih. See Mesopotamia 
Thieh chhi (container made of iron), 167 
Thieh ting (iron vessel), 16 
Thieh Wei Shan Tshung Than (Collected Con

versations at Iron-Fence Mountain), 160 
Thien Hsi (scholar interested in fermentations, 

c. +990), 144-5 
Thien Kung Khai Wu (Exploitation of the Works 

of Nature), 57 (d), 66, 78, 79, 162, 192, 204, 
241 (f), 298 

Thien Shan, 140, 155, 422, 426, 432, 437, 43 8 
441 

Thien-sheng huang ya kuei (natural yellow sprout 
casing), 19 

Thien wen (astronomy, 'the forms exhibited in 
the sky'), 291, 292 

Things Seen and Heard on my Official Travels. 
See Yu Huan Chi Win 

Things Seen and Heard in the Western Countries. 
See Hsi Yii Win Chien Lu 

Third Book of the Elements of the Foundation. 
See Kitab al-UsluQUs al-Uss al-ThOlith 

The 'Third Master'. See Ibn Sina ... 
The 'Thirty Words'. See Kitabal-it!al) al

Ma'TU! ... 
Thirty-Six Methods for Bringing Solids into 

Aqueous Solution. See San-shih-liu Shui Fa 
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Thirty-Six Methods for the Bringing of Sub
stances into Aqueous Solution [by means of] 
Transformations caused by Nitre ... See Fu 
Yiin-Mu Chu Shih Yao Hsiao Hua San
shih-liu Shui Fa 

Thirty-Six Methods for Transforming Solids and 
bringing them into Aqueous Solution. See 
Lien San-shih-liu Shui Fa 

Tholde, Johann ('Basil Valentine', ft. c. + 1570 
to c. +1615),196 (d), 199,202,3[8 (c) 

St Thomas the Apostle of the Indies, 383, 384 
Thomson, T., 369 
Thorndike, Lynn (I), 240 
Thou Huang Tsa Lu (Miscellaneous Jottings far 

from Home), 143 
A Thousand Golden Remedies. See Chhien Chin 

Yao Fang 
Three or four foci of development 

of distillation, 107 (b) 
of proto-chemistry, 504 

The Three Hermes, 412 (e) 
The Three Lords Mao (brothers), 213 (b) 
The Three Yellow Minerals, 291 
Thu Ching Yen I Pen Tshao (Illustrations and 

Commentary for the 'Dilations upon Pharma
ceutical Natural History'), [87 (c) 

Thu Hsiu Chen Chiin Pin Tshao (Pharmaceutical 
Natural History of the Earth's Mansions 
Immortal). See Tsao Hua Chih Nan 

Thu Shu Chi Chhing (the Great Encyclopaedia), 
30 7 

Thu ting (pottery vessel), 16 
'Thunder-axes', 356 (a), 362 (d) 
Thung Chih (Historical Collections), 169, 309 (a) 
Thung Hsiian Pi Shu (The Secret Art of Penetrat-

ing the Mystery), 3 
Thung lei (substances of the) same category, 

307 (d), 316, 360, 366 (g) 
Thung Lei Hsiang Tung ('Things of the Same 

Genus Energise Each Other', a chapter of 
the Chhun CMiu Fan Lu, q.v.) 

Thung Shih-Heng (I), 407 
Thung Su Pien (Thesaurus of Popular Terms, 

Ideas and Customs), [42 (c) 
Thung ting (copper vessel), 16 
Thung Yu Chiieh (Lectures on the Understanding, 

of the Obscurity of Nature), 232 (e), 235 (f), 
292 (g) 

Tj li (geography, 'the lay of the land'), 291 
Tjao (whale), 198 
Tiao thing chiu ('hooked vine wine'), 146 
Tibet, and the Tibetans, 414, 418 

folklore, 338 
mining, 339 

Tibetan nomads. See Tribal peoples 
Tien hua (projection), 9 
Tien Shu (Book of Arts). 235 (b) 
Tiger, in the cosmological tradition, 252 

Tiger-dragon resonances, 3 I 5 
Tigris river, 410 
Timaeus (Plato), 360, 462 
Time, 211, 221-3 

in Hellenistic proto-chllmistry and in Chinese 
alchemy, 361-2, 388 

and mineral and metal growth, 231--6,243.362 
See also Correspondences, in duration 

'Time-controlling substances', 243-4 
Time-keeping devices, 167 
Time-scale of perfection, 243 
Timgad (Algeria), r 30 
Timing, and alchemical processes, 167. 247, 487 

and liturgies involving religious statues, 
489 

Tin, 177. 199, 294, 295, 313, 320, 337, 356, 358, 
469 

alloys of. See Alloys 
amalgarnation with mercury, 317 
chlorides of, 402, 440 
sulphide, 177 

Ting (reaction-vessel), 10, 12, 16-18, 25. 27, 29. 
33. 51 

Tingeing 295, 325, 40 2 
Tinning, 434 
Tinting, 325 
Tiryakpiiliina-yantra (Indian still), 70 (b), 104 

de Tizac, Ardenne (1), 25, 27 
Tobacco water-pipe, 165, 166 
Tobler, A. J. (I), 82 
Toddy, 106, 145 
Tokharestan, 407, 420 (a), 423 
Tomb-models 

Han ship. i48 
stoves, T I (e), 31. 148 

Tombs 
Chao-ku, 29 
Chhangsha, 51, 53 
Han, 31, 465 
of Liu Sheng, 21, 54, 55 
of Marquis of Tshai, 24 
of Sa'd ibn abi-Waqqa~, 416 
Scythian, 381 
Thang, 14 
Western Chin dynasty, 30 
W u Liang, 465 
Yang-tzu Shan, 163 

Tonics, 260 

Tooth-powder, 449 
Tortoise-shaped combustion-chamber, 291 
Tortoise-shell, 332 
Tou, Empress Dowager (imperial concubine of 

Han Wen Ti, r. -179 to -157), 55 
Tou-chi-thai, 'hot-plate' from, 15 
Tou Phing (Sung writer on wine, + 1(20). 147 
Tou Wan (Princess, wife of Liu Sheng, Prince 

of Chung-shan. c. --113), 55 
Tourmaline, 363 
Toxic compositions, in military incendiaries. 

430 (0 
Toxicology, 453 (d) 
Tractate on the Chinese Arrow-head Metal. See 

Kitiib al-Khiir#lIi 
Tractate on the Fontanelles of the Skull. See Lit 

Hsing Ching 
Tractate on Iron. See Kiliih al-~Iadid 
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Tractate of the Supreme-Pole Adept on Miscel

laneous Elixir Recipes. See Thai-Chi Chen
Jen Tsa Tan Yao Fang 

Trade, 333, 421, 440, 452 
Arab-Chinese, 417 
related to physiological alchemy, 419-20 

Trade-routes, 370, 417, 418 
Traiti des Seu (Stahl), 321 (b) 
Transformations, 229, 234 (e), 261, 298, 306, 309, 

316, 374. See also Metamorphoses 
Translations, 491 

from Arabic into Latin, 328, 398, 402,403,491, 
494 

from Arabic into Greek, 501 
from Chinese into Arabic, 415 
from Greek into Syriac, 410 
from Syriac into Arabic, 41 I 

Transliteration, Chinese, of Arabic geographical 
names, 423 

Transmission of elixir formulae through series of 
celestial divinities, 218-19 

Transmissions. See Cultural contacts 
Transmutation, 380, 402, 409 

agents of, 221, 394 
of base metals, 304, 487 
by elixirs, 402, 472 
purple colour and, 356 
of silver into gold, 337 
technical terms, 357 

Transoxiana, 416, 425 
Travellers 

and the exchange of ideas, 332-3, 354, 425-6 
talismans for, 449 

Treasure of Euonymus. See Schatz Euonymi 
'Treatise of Jamas Oamiisp) for Ardashir the 

King on the Hidden Secret', 415 
Treatise on Horsemanship and Stratagems of 

War. See Kitab al-FurUsiya wa'l-Munalab 
al-l;larbiya 

'Treatise on the Mechanical Causes of Chemical 
Precipitation' (Boyle), 202 

Treatise on Wine. See Chiu Phu 
Treatises on Harmonics and Calendrical Astron

omy (tu li chih) in the dynastic histories, 222 
Tria Prima, 455 
Tribal peoples 

Anyanja, I I I 

Baiga, I05 
Baschkirs, 103 (f) 
Bhils, lOO 
of Bihar, 97 
Chenchu jungle, 105 
of China, 146 
Cora (Amerindians), 108 
Huichol (Amerindians), 108-1}, 110 
Kalmuks, 103 (f) 
Kirghiz, 103 (f) 
Newara, 106 
Ostjaks, I I I 

Sagai Turks, 103 (d) 
Siberian, 105, 1I2 
Tarasco (Amerindians), 106, 107 

Tartars, 103 (f), 442 
Tibetan nomads, 104 
Tungus, 104, 105 
Turkic, 423, 442 
Western Chhiang, 185 
Wotjaks, Ill, II2 

Tribikos (Hellenistic still with three side-tubes), 
72 (d) 

Tribute, 151, 161 
sal ammoniac as, 440 

Tricarboxylic acid cycle, 384 
Tricksters, 414 (f) 
'Trifid' vessels of Mesoamerica, 1I0 (b) 
Trigault, Nicholas Oesuit, +1577 to +1628), 

505 (b) 
Trigrams, 210, 223, 250, 251 (c), 267-8, 271, 278, 

289, 361, 388, 471 
Trinity, Taoist, 377 (a) 
Trinity College, Cambridge, 455 (g) 
'Tripartite Catalogue of (Taoist) Scriptures', 

215 (a) 
Triple Concordance calendar system. See San 

Thung Li 
Triple Ouroboroi, 379 (d) 
Trip/ons, 365 
Tripod cauldrons, 16, 18, 25, 27, 28 
Tripod pyxes, 24-5 
Triumphant Visions of the Ocean Shores. See 

Ying Yai Sheng Lan 
Trona, 180 (f) 
Trough-and-box sublimation system, 47, 49 
True and Essential Teachings about the Great 

Magical Cinnabar of the Jade Heaven. See 
Yu Tung Ta Shen Tan SOO Chen Yao Chueh 

'True' Lead and Mercury, 254 (a) 
'True Man', 371 (a) 
Tsan-Ning (monk and scientific writer, +919 to 

+1001),208,3 10,3 14,315 
Tsao. (stove, or combustion-chamber), II, 12, 13 
Tsao Fu (legendary charioteer), 413 
Tsao-Hua Chih Nan (Guide to the Creation), 

184 (e), 362 (f) 
Tsing (steamer), 25, 27-8, 29, 30, 33, 34, 81, 97, 

132 
Tseng chhi shui (distilled water), 62 
Tseng Hsi-Shu (J), 446 
Tshai, Marquis of 

tomb of (c. -465), 24 
Tshai Thao (Confucian scholar and writer, 

c. +lIlS), 160 .. f:::. 
Tshan Thung Chhi (The Kinship of the Three), 

16,218,248,249-50,251,253,254,255,257, 
258,259,265,267-8,270,271,275,279,285, 
316, 331, 362 (f), 366 (g), 439, 445, 446 

TsOOn Thung Chhi Khao I (A Study of the 
'KinshipoftheThree'), 251 (c) 

TsOOn Thung Chhi Wu Hsiang Lei Pi Yao 
(Arcane Essentials of the Fivefold Categorisa
tion based on the 'Kinship of the Three'), 
309, 314, 316, 317-18, 319, 320, 322 

Tshan Thung Lu (Records of the Kinship of the 
Three), I I 
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Tshao (gutter, conduit or flume), 144 
Tshao fang (distillery), 144 
Tshao Mu Tzu (Book of the Fading-like-Grass 

Master), 137, 140, 151 
Tshao Phei. See Wei W~n Ti 
Tshao Thien-Chhin, Ho Ping-Yii & Needham, 

(I) 167, 171, 176 
Tshao Yuan-Yii, 146; (I), 68, 70,290; (2, 3), 133 
Tshui Fang (iatro-chemist and naturalist, ft. c. 

+1045), 189 
Tshui Shih (Governor of Liaotung, +2nd cen

tury), 134 
Tshui Tun-Li (Minister of War, +648), 197 
Tshun Fu Cha; Win Chi (Literary Collection of 

the Preservation-and-Return Studio), 337 
Tso Tzhu (magician and alchemist in Han, + I SS 

to+220), 218 
Tsou Yen (natural philosopher, -350 to -270), 

57, 3[20, 3209, 360, 380, 387, 464, 508 
Tsun Shing Pa Chien (Eight Disquisitions on 

putting oneself in accord with the Life-Force), 
140 (a) 

Tu (poison i or, active principle), 484 
Tu Tzu-Chhun (fictional character in Th .. ng), 420 
Tu Wan (scholar of mineralogical interests, 

+ 1 [33), 450 
Tuan ChMng-Shih (scholar and writer, ft. 

+863). 197 
Tuan-Fang altar set, [4-[5 
Tuan LUeh (fictional character in Thang), 419 
Tuan W~n-Chieh (painter), 66 
Tuba (Huichol and Tagalog word for fermented 

must before distillation), 1 [0 
al-Tughrli'j, Abli Ismli'i1 al-l::Iusain ibn 'AIi (d. 

+IIU), 4020, 405, 4[5, 435 (h),482 
Tui (spherical container possibly used as a 

reaction-vessel), 23-4, 25 
pottery imitations as tomb-goods, 25 

Tuku Thao (Wu Tai alchemical writer, c. +950), 
393 (I), 441, 442 

Tung-Chen Ling Shu Tzu- Win Long-Kan HUll 
Tan Shang Ching (Divinely Written Exalted 
Manual in Purple Script on the Lang-Kan 
(Gem) Radiant Elixir; a Tung-Chen Scrip
ture), 2[7 

Tung-Chen Thai-Wei Ling Shu Tzu-WIn Shang 
Ching (Divinely Written Exalted Canon in 
Purple Script), 2[7 

Tung-chllng, alcohol still at, 64, 65 
Tung Chhi-Chhang (artist, +1555 to +1636), 

383, 384 
Tung Chung-Shu (scholar, and philosopher,-179 

to -104), 286, 30S, 307. 308, 3II 
(Tung-Hman) Ling-Pao Fu Ching (Manual of the 

Five Talismans ... ), 14J 
Tung oil, 3 I 5 
Tung-thing Chhun SI Fu (Spring Colours by the 

Tung-thing Lake), 145 
Tungus. See Tribal peoples 
Turbo Philosophorum, 366, 397, 398-9 
Turfan, 140, 151, 155, 157, 438, 441 

capture of, 136, 139 

Turkestan, 140,416,421,438 
Turki dancing-girls, 416 
Turkic States of Western Central Asia, 423 
Turkic tribes. See Tribal peoples 
Turkish language, 352 
Tus, 409, 422, 425 
al-Tusi, N .. ir ai-Din, al-Mu.\laqqiq, state,tman, 

patron of science, as.tronomer and founder of 
the Marighah Observatory, ( + 12tH to 
+ (274), 425 (g) 

al-TfJsi. See Firdawsi 
al-Gharili ... 

Tutty, 427 (f) 
Twelve Chapters on the Scienee of the Most 

Honourable Stone (Ustinis, Ostanes). See 
Kitab aI-FUfil ... 

Twelve Hour-Presidents (Spirits of the Double
Hours),280 

Two Chapters on the Ninefold Cyclically Tram
formed Gold Elixir. See Chill Htum Chi" Tan 
Erh CIuJng 

Two-element processes, 2033, 251 
Two lines of constant slope, 270 
Two-variable phasing. See Firing cyete 
Tyrosinase, 209 

Tyrosine, 209 
Tzhu-huang shui (aqueous solution of orpi~t), 

170 
Tzhu-shih shm (aqueous solution of magnetite). 170 
Tzintzontzin (island), 108 
Tzu chien (salt), 180 
Tzu Wei Fu-jen (Lady of the Circumpolar 

Zone),216 

Udy/ina, King of, 354 
Uighur people, 155, 157,441 

Ulcerations, 287, 442, 450 
'Umlira ibn l;iarnza (' Abbasid envoy at Byzan

tium, c. +772), 391 
al-'Umar'i. See Abn'l 'Abbas Al)mad Shihib 

ai-Din ... 
Umayyad Caliphate (+661 to +750), 389, 390 

ambassador from, 417 
Umehara Sueji (J), 32 
Underground growth 

of metals and minerals, 2I1, 223-4. 231, 233, 
2035-6 

of the NlItural Cyclically Transformed Elilcir, 
295 

Underground repositories of secret chemical 
writings, 335. 369, 412 

Unseen World, 220, 221, 291 
Upward and downward transformations in 

Nature, 408 (a) 
Urdu dialect, 352 
Urea, 384 
Urfa (Edessa), 410 
Uric acid, and bleaching, 315 
Urine, 175, 434 

pure water obtained from, 154 
and the manufacture of nitrate of potash, 19a 
of the lynx, 363 
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Urumchi, 438, 441, 442 
Urushiol, 209, 210 
Usquebeatha (usquebaugh), 110 
U~tanis. See Ostanes 
'Utarid (!;iabian god), image of, 4Z8 
'Uthmiin ibn Suwayd al-Ikhmimi. See al-Ikhmimi, 

'Valentine, Basil'. See Th8lde, Johann 
Vapours, mystical significance of, 386 
Varenius, Bernard (traveller, + 1673), 323 
Variarum Observationum Liber (Vossius), 324 (a) 
Vat still. See Stills 
Vaughan, Thomas (alchemical writer, +1622 to 

+1666), SOS 
Vegetable processes, in preparation of elixirs, 217 
von Veltheim, Count (+ 1799),339 
The Venerable Master Lei's Treatise on the 

Decoction and Preparation of Drugs. See 
Lei Kung Phao Chih Lun 

Venetians, 434 
Venus (planet), 226; 227, 228, 428 
Vermilion (pigment), 45 (f), 302 

See also Cinnabar 
Vestments, colour of, 465 (e) 
de Veteri Castro. See Wenod de Veteri Castro, 

Johannes 
Victoria and Albert Museum, London, 67 
VitJa (solvent), 198 
Vidyadhara-yantra, 104 (e), 106 (b) 
Vietnam, and the Vietnamese, 68, 418 
Vietnamese stills, 118, 119 
Vilcacamba Valley, Ecuador, 507 
Villanovan Corpus (early + 14th century), 366, 

HI, 498, 507 (a) 
Vincent of Beauvais (Dominican encyclopaedist, 

d. c. + u64), 362, 388 
Vinegar, 40, 58, 136, 164, 169, 172, 174, 175, 176, 

177, 201, 202, 320 
concentration of, 177 
distillation of, u8, 158, 162, 177-8 
for preventing moulds, 3 I 5 
for removing corrosion, 3 I 5 
white, 196 

'Vinegar-bath' procedure, 177 
Vipers, 496 
Virus, 483 
Viscera, artificial, inserted in statues, 489 (c) 
Vishnu Pura~a, 377 (j) 
Visions, 213-14 
'Vital' Lead and Mercury, 254 (a) 
Vitalis du Four (Franciscan pharmacist and 

chemist, d. + 1327), IZ2 (f), 196, 199 
Vitex negundo, 205 

Vitis Thunbergii, 137 
Vitriol, 199 (a), 395 

blue, 203, 204 
green. See Copperas 
oil of, 196, 198 

Volatile substances, 395, 434, 470 
mystical significance of, 386 

Volatilisation, 361 
subduing by, 270-1 

Volcanic activity, and the production of sal 
ammoniac, 437, 438, 439 

Volcanic regions, 188 
'Volunty', 503 
Von den natiirlicher Dingen (Paracelsus), 506 
Vossius, Isaac (polymath, + 1618 to + 1669),323, 

350 

Voyages and expeditions, 136, 354 
of Chang Chhien, 387 
of CMng Ho, 61 
of Chinese sailors on rafts or dismasted junks, 

110 
,of--Filipino sailors, 110 
to the Great Wall, 426 

Wadi Natrun (desert), 180 
Wahlverwandtschaften (Goethe), 321 
Wai Kho Cheng Tsung (Orthodox Manual of 

External Medicine), 183 (f) 
Wai tan (practical laboratory alchemy). See 

Alchemy, laboratory and Outer elixir 
Wai Tan Pen Tshao (Iatrochemical Natural 

History), 184 (e), 189 (d) 
Wai Thai Pi Yao (Important Medical Formulae 

and Prescriptions revealed by a Provincial 
Governor), 287,440,442 

Wakan Sanzai Zue (Chinese and Japanese 
Universal Encyclopaedia), 438 (d) 

Walking on air, 500, 501 
Wan Chieh (one of the Four Lords of Liang), 153 
Wan-fo-hsia, cave-temples, 66, 67 
Wang Chhung (sceptical philosopher, +83), 133, 

253, 293, 308 
Wang Chieh (Sung aurifictor), 402 (h), 451 
Wang Chin (7), 147 
Wang Fu (archaeologist, geographer and politician, 

d. + I u6), 51 (b) 
Wang Hsing (Han alchemist, + 1st century), 330 
Wang Hsiian-TshC! (ambassador to the court of 

Magadha, +648), 197 
Wang Ling, 148 
Wang Mang (Hsin emperor, r. +9 to +23), 147. 

222,465 
Wang Shih-PhC!ng (+ uth-century literary critic), 

161 
Wang Ssu-Lang (fictional character in Thang), 

419 
Wang Than (Han alchemist), 330 
Wang Thao (high official and medical writer, 

+752), 287, 288, 289, 440 
Wang Wei-Hsiian (Han alchemist, +2nd cen

tury), 331 
Wang Ying (nutritionist and pharmaceutical 

naturalist, c. + 1520), 136 
Ware, J. R. (5), 134, 353 
al-Warraq. See Ibn Abi Ya'qub al-Nadim ... 
Warring States (period), 308, 322 

bronze mien from, 28 
conversion of cinnabar to mercury in, 45 
, rainbow vessel', 5 I 

Washburn molecular still, lOO, 101 
Wasitzky, A. (I), 98, 101 
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Water, 2S2, 2S4, 259 
collected from soil and plant materials, 98 
distilled, 61-2 
and the tuning of musical instruments, 24 
'Realised', 254, 2SS 
sea-. See Sea-water 

Water-bath ('bain-marie'), 32, 33, 34, 87, 126, 
127, 128, 161 

evaporating to dryness on, 169 
Water-clock. See Clepsydra 
• Water-condenser , fragments, excavated at Taxila, 

85-6 
Water-jackets, 35, 38, 39, 40, 41, 42, 72, 91, 93 
'Water of Life', 41S (d), 481, 482 
Water-power, 487 
Water-raising wheel, 386 
Water-seal rim. See Annular rim or gutter 
Water-tube boilers, 40 
Waterproofing cream or varnish, 4S2 
al.Withiq (ninth 'Abbiisid Caliph, r. +842 to 

+847),426 
Watson, W. & WiIletts, W. (I), 23, 24, 26, 27, 

28,29 
Wave-theory, 308 
Wax, 387 

filtration through, 60 
Ways of the Eyes to Survey the Provinces of the 

Great States. See Masalik al·Absar fi 
Mamiilik al·AJflSor 

Weather forecasting, 314. 390 
Weavers, 416 
Wei (State), prohibition of drinking, 147 
Wei (river), 189 
Wei (technical term), 7 (b) 
Wei·Chi hexagram,s (c), 70-1, 79 
Wei-chi lu ('imperfect-accomplishment' stove), 68, 

70, 71, 72, 73, 284, 285 
Wei Hsiao (orthographer and philologist, + 1483 

to +1543),446 
Wei Hua-Tshun (Taoist matriarch, ft. + 350 to 

+ 380), 213, 216, 364 
Wei Kang ('false steel'), 189 (a) 
Wei kuang ting (reaction-vessel of intense bright

ness), 12 

Wei Po-Yang (eminent alchemist and writer, ft. 
+ 140), 12, 16. 249. 2S2, 253. 28S. 316, 329. 
33 1 

Wei Shu (History ofthe (Northern) Wei Dynasty), 
440 

Wei Wen Ti (ruler of the State of Wei, Three 
Kingdoms period, r. +220 to +226), 136, 
138 

von Weigel, C. E. (+1773), 98 
Weighings, 166, 266 (d), 301, 304 (a), 305 (a), 394 
Weights 

in alchemical operations, IS, 266, 268, 270, 
273 fr .• 277, 301, 304 (a) 

'Well-field' arrangement of land allocation, 464 
Wenod de Veteri Castro, Johannes (+1420), 93, 

94,98. III 
The West. See Europe 
Western Central Asia, 421 fr. 

Western Chin (dynasty) 
tomb,30 

Western Pool Collected Remarks. See Hsi Chhi 
Tshungmia 

'Wet method', of copper extr:ac:tio~. 203-4,315 
'What tbe ancients said about the Egg', 367 
Whisky, JIO 
White Mountain, 440 
White, W. C. (3), 29 
White Tiger, 420 
Whitening, 9.412 
Wiedemann, E., 389 ... SS; (z6), .. SI 
Wiegleb, J. C; (apo.ecaty and! historian of 

alchemy and cbemistry, + I73~ to 1800), 324-
Wilhelm, H., 388 
William of Auvergne (theologian interetted in 

magic, d. + 1249), 487 (b) 
William of Ockbam (protQ.-scientific philO$Opber, 

early + 14th century), 69 
William of Sicily (King, in Roger Bacon'a works), 

495,496 (8) 
Wilson, W. J. (2 b, C), I 

Wine, 139. 317 
'after-burning wine', 143 
'burnt', 133. 135, 143, 145, 156 
cereal-, 138-9. 149, 155, IS7. 16% 

distillation of, 67. 123, us. 12t7-8, 144. 145-6, 
155, 158 

export of, 149 
fermented, 1404-
'fire' or 'fire-pressured', 135, 146 
fortified, 68 (a) 
'frozen-out', 136, 140, 151-4, J55-7. 162,179 
grape-, 136-41, 149, ISO, 151-2, 155, 157, 1620 
used for medical purposes, 123 
mulled, 144, 146 
made from oranges, 145 
preservation of, 151-2 
wbite, 142 

Wine-drinking through a straw, 146 
Wine-making, private, 147 
Womb, and the reaction-vessel, 292, 293. 297. 

367 
Women, and angels, 341 fr. 

in proto-chemistry and alchemy, 83 (~), ~ 
The Wondrous Art of Nourishina the (Divine) 

Embryo by the use of the &eCf;et Fotmula of 
the Regenerative Enchymoma. s..1fitati Tan 
Pi Chiteh Yang Chhih-Tzu Sken Fang, 2 

World-conceptions, 379, 385-6 . 
Chinese, 502 

World-organism, 306 
Wotjaks. SIIe Tribal peoples 
Woulfe bottle, J 56, 166 
Wounds, 149. 473. 481 
Wrought iron. See Iron 
Wu (State), 332• 337 
Wu Cken Phien (Poetical Treatise on the 

Primary Vitalities). u (f), 17 (c), 319 
Wu-Chhang (Udyana). J88 
WU Chheng (Northern Chou wine ofticial, +6th 

century), ISO 
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Wu Ching-Lieh, 192 (e) 
Wu Ching Tsung Yao (Collection of the Most 

Important Military Techniques), 190 (e), 
194 (d), 402 (h) 

Wu Hsiang Lei Pi Yao. See Tshan Thung CMi Wu 
Hsiang Lei Pi Yao 

Wu Hsing Ta I (Main Principles of the Five 
Elements), 465 (a) 

Wu Lei Hsiang Kan Chih (On the Mutual 
Responses of Things according to their 
Categories), 208, 310, 315 

Wu Li Hsiao Shih (Small Encyclopaedia of the 
Principles of Things), 5 (c), 297 

Wu Liang tomb-shrines, 465 
Wu Lu-Chhiang & Davis, T. L., 353 
Mr. Wu's Pharmaceutical Natural History. See 

Wu Shih Pen Tshao 
Wu Shih Pen Tshao (Mr Wu's Pharmaceutical 

Natural History), 203 (a) 
Wu Shih Wai Kuo Chuan (Records of Foreign 

Countries in the Time of the State of Wu), 
337 

Wu Tai (Five Kingdoms Period), 145, 158, 161, 
242, 417, 419, #5, 468 

Wu Tai Shih Chi. See Hsin Wu Tai Shih 
Wu Te-To (1), 133 
Wu Tsang Ching (Manual of the Five Viscera), 

213 (c) 
Wu Tshi!ng, 249'(d) 
Wu Wu (writer on alchemical apparatus, + I 163), 

2, 148, 233, 289, 293, 403 (a) 

XanthOsis. See Yellowness and yellowing 
Xenophanes (Eleatic philosopher, ft. -535), 

359 (h), 399, 400 
Xenon ('dry powder of projection'), 473 
Xerxes I (King of Persia, r. -485 to -465), 334 
Xiphilinus, Joannes (Byzantine Patriarch, late 

+ 11th century), 501 (e) 

Yai)yii ibn Khiilid, 479 
Yamada Keiji (I), 310 
Yang, Greater or 'mature', 276, 317 
'Yang furnace', 284 
Yang Hsi (Taoist religious writer, +330 to +387), 

21 3-14, 215, 216, 218, 219 
Yang Hsiung (mutationist and lexicographer, 

-53 to + 18), 472 
Yang Hui (mathematician, + (275), 464 
Yang huo (conserving a glowing fire), 18, 57 
Yang li kuo. See CMi kuo 
Yang lu stove, 13 
Yang Tsai (Sung alchemist, +1052), 227, 274, 

278 
Yang-tzu Shan 

tomb, 163 
Yangchow, 485 
Yao fu (chemical pyx or 'bomb'), 22-6, 47 
Yao Hsing Lun (Discourse on the Natures and 

Properties of Drugs), #1 
Yao Khuan (Sung pharmaceutical naturalist, c. 

+1150),188 

Yao lu (chemical stove), 10 
Yao Ming Yin Chiieh (Secret Instructions on the 

Names of Drugs and Chemicals), 188 
Yao Yuan-Chih (scholar and writer, + 18th 

century), #3 
Yasodhara (+ 13th-century alchemist in India), 198 
Yates, Frances (I), 240 
Year length, z66 
Yeasts, 135, 138-9,317,351,365,366,367,384, 

405,408 
Yedo, 193 
Yeh Te-Hui, 311 
Yeh Tzu-Chhi (eclectic nature-philosopher, c. 

+(378), 137, 157 
'The Yellow and the White', 357 
The Yellow Emperor's Canon of the Nine-Vessel 

Spiritual Elixir, with Explanations. See 
Huang Ti Chiu Ting Shen Tan Ching Chiieh 

The Yellow Emperor's Manual of Corporeal 
Medicine. See Huang Ti Nei Ching, Su Wen 

The Yellow Emperor's Nine-Vessel Sublimed 
Elixir, 291 

Yellow Springs, 224 
Yellow Sprouts, 228 230, 252, 255, 256, 257, 258, 

259, 261, 316 (d) 
process for preparation of, 260 fr. 

Yellowness and yellowing, 9, 412 
Yen (steamer), 27 
Yen-Tshai (perhaps Khwarism), 336 
Yen yii (wild vine species), 137 
Yen yiieh lu (inverted-moon stove), 12, 13 
Yggdrasil, 427 (c) 
Yin, Greater or 'mature', 317 
'the Yin within the Yang', 251-2, 259, 320 
Yin and Yang, 69, 79, 121, 156-7, 210, 220, 223, 

224, 226, 227, 228, 230, 232, 234, 235, 240, 
2#, 247-8, 250, 251, 252, 253-5, 257, 261, 
264, 265, 267, 270, 271, 273, 274, 275, 276, 
278, 305, 306, 308, 317, 329, 359, 363, 364, 
371, 373, 379, 388, 401 , 450, 458-f), 465, 
468, 469-70 , 477, 50 3 

automatic reversion of, 282-3 
categories and, 319-20, 361 

Yin Chen-chiin (the deified adept Yin, alchemist), 
258, 309 (c) 

Yin Chen Chiin Chin Shih Wu Hsiang Lei (Simil
arities and Categories of the Five Substances 
among Metals and Minerals by the Deified 
Adept Yin), 309 (c), 319 (h) 

Yin Chhang-Sheng (putative master, or first 
commentator, of Wei Po-Yang), 3, 331, 400 

Yin Heng (Han elixir-maker, -2nd century), 330 
Yin Kuei (Chin alchemist, c. +290 to +307),357 
Yin Soon Ching Yao (Principles of Correct Diet), 

135, 137, 140 
Yin ting (silver vessel), 16 
Yin- Yang Chiu Chuan Chhing T::u-Chin Tien

Hua Huan Tan Chiieh (Secret of the Cycli
cally Transformed Elixir ... ), 261 

Yin-Yang symbol or diagram, 320, 379 
Ying Yai Sheng Lan (Triumphant Visions of the 

Ocean Shores), 136 (a) 
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Ying yil (wild vine species), 137 
Yo-Hu-Nan (Johanan, probably a Christian 

Uighur, -t 1347), 337 
Yogis, 497-8 
Yolatl, 110 (a) 
Yolk of egg, 295 
Yoshida Mitsukuni, 287 
Young persons, exhalations of, 496-7 
Youth, restoration of, 482, 490 
Yii (semi-legendary emperor, the Great Engineer), 

462 
Yil Chhing Ne; Shu (Inner Writings of the Jade-

Purity Heaven), 232 (e), 235 (f), 264, 274 (a), 
292 (g) 

Yii-hsien, Central Honan, pottery stove excavated 
at, 14 

Yu Huan Chi Wen (Things heard and seen on 
my Official Travels), 16o, 190 

Yil nil (Jade Girls, houris, angels), 480 (e) 
Yii Phien (literary dictionary), 440 
Yil Tung Ta Shen Tan Sha Chen Yao Chileh 

(True and Essential Teachings about the 
Great Magical Cinnabar of the Jade Heaven), 
2 

Yu- Yang Tsa Tsu (Miscellany of the Yu-yang 
Mountain Cave), 144, 197 

Yil yen iei (technical term), 7 
Yii Yiin-Wen (scholar and high official, -tIIIO 

to + Il74), 190 
Yuan (dynasty), 135, 149, 157, 162,204,212,337, 

4 17 
alchemical apparatus, 12 
grape wine, 137 

Yuan Chhi Lun (Discourse on the Primary 
Vitality), 293 

Yuan Han-Chhing (/), 1,4,133,139-40,182 
Yuan :Yliao-Tsung (Taoist liturgical writer, 

-l 1016),465 
YilnChi Chhi CMien (The Seven Bamboo 

Tahlctsof the Cloudy Satchel), 3, 1 I, 13, 17, 

23, 168 
Yiln Hsien Tsa Chi (Miscellaneous Records of the 

Cloudy Immortals), 159 
Yiln-tnu rhu; (aqueous suspension of mica), 171 
Yiln shuang tan (frosty sublimate-elixir), 330 
Yung chhtian kuei (bubbling spring casing), 19 
Yung Thao (Thang poet, c. +840), 143 
Yunnan, rI 5-17 

al-Ziihid, Sheikh Al:tmad ibn Sulaimin (alchemist, 
d. c. 1420), 408 

al-Zahriiwi. See Abu al-Qiisim .. , 
Zii'iraja Khitii'iyya (geomantic divination method), 

471 
Zapotec still, 107 
Zarurusht-niima, 439 (c) 
al-Zayyiit, Abti Tiilib ibn Al:tmad (naturalist, ft. 

c. +93°),449 (j) 
Zedoary root, 452 
Zend language, 334 
Zeno (the !saurian, Byzantine emperor, r. +474 

to +491),410 
• Zig-zag functions', 270, :175 
Zinc, 33, 294, 295, 428, 431-:1 

amalgamation with mercury, 317 
carbonate, 435 
compounds, 358 
oxide, 295 
sulphide, 177 

Zoe (Byzantine empress, r. + 1042 to + 1(50), 
501 

Zoroaster, apocrypha lluributed to, 334 (b) 
Zoroastrianism, 334, 416, 4:16 (c) 
Zosimus of Panopolis (proto-chemist philosopher, 

3rd century), 71, 90, 9;1, 1;15. 127, 167, 
313, 318, 327, 331, 335, 337,340-1, 344-5, 
347, 348, 357, 36I , 365, 397, 473 (h), 476, 
478 (d), 487 (h) 

al-Zubair. See Qiic;li al-Rashid ibn al-Zuhair 
Zyme (yeast), 351, 365 



TABLE OF CHINESE DYNASTIES 

I HSIA kingdom (legendary?) 
flj SHANG (YIN) kingdom 

C. -2000 to C. - 1520 
C. - 1520 to C. - 1030 

J&j CHOU dynasty (Feudal Chhun Chhiu period ~ tJc -722 to -480 

{

Early Chou period c. - 1030 to -722 

Age) Warring States (Chan -480 to -221 
Kuo) period • i!I 

First U nification ~ CHHIN dynasty - ~2 1 to - 207 

1
Chhien Han (Earlier or Western) -.202 to +9 

tl HAN dynasty Hsin interregnum + 9 to + 23 
Hou Han (Later or Eastern) + 25 to + 220 

.==. rem SAN Kuo (Three Kingdoms period) +221 to +265 
First li SHU (HAN) +221 to +264 
Partition tJ« WEI +220 to +265 

~ Wu +222 to +280 
Second tf CHIN dynasty: Western +265 to +317 

Unification Eastern + 3 17 to + 420 
'Il *- (Liu) SUNG dynasty +420 to +479 

Second Northern and Southern Dynasties (Nan Pei chhao) 
Partition ~ CHHI dynasty + 479 to + 502 

~ LIANG dynasty + 502 to + 557 
EiJi CHHEN dynasty + 557 to + 589 

{

Northern (Thopa) WEI dynasty +386 to +535 
~ Western (Thopa) WEI dynasty + 535 to + 556 

Eastern (Thopa) WEI dynasty + 534 to + 550 
~t 1ft Northern CHHI dynasty + 550 to + 577 
~t )Jj Northern CHOU (Hsienpi) dynasty + 557 to + 581 

Third M SUI dynasty + 581 to + 618 
Unification J§ THANG dynasty +618 to +906 

Third :fi. ft Wu TAl (Five Dynasty period) (Later Liang, + 907 to + 960 
Partition Later Thang (Turkic), Later Chin (Turkic), 

Later Han (Turkic) and Later Chou) 
~ LIAo (Chhitan Tartar) dynasty 

West LIAo dynasty (Qara-Khitai) 
W I Hsi Hsia (Tan gut Tibetan) state 

Fourth *- Northern SUNG dynasty 
Unification * Southern SUNG dynasty 

~ CHIN (Jurchen Tartar) dynasty 
Jf: YUAN (Mongol) dynasty 
IYJ MING dynasty 
ffl CHHING (Manchu) dynasty 

R IiI Republic 

+ 1124 to + 1211 
+986 to + 1227 
+960 to + II26 

+ II27 to + 1279 
+III5 to +1234 
+ 1260 to + 1368 
+ 1368 to + 1644 
+ 1644 to + 19II 
+1912 

N.B. When no modifying term in brackets is given, the dynasty was purely Chinese. Where the 
overlapping of dynasties and independent states becomes particularly confused, the tables of Wieger (I) 
will be found useful. For such periods, especially the Second and Third Partitions, the best guide is 
Eberhard (9). During the Eastern Chin period there were no less than eighteen independent States 
(Hunnish, Tibetan, Hsienpi, Turkic, etc.) in the north. The term' Liu chhao' (Six Dynasties) is often 
used by historians of literature. It refers to the south and covers the period from the beginning of the 
+ 3rd to the end of the + 6th centuries, including (San Kuo) Wu, Chin, (Liu) Sung, Chhi, Liang and 
Chhen. For all details of reigns and rulers see Moule & Yetts (I). 
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ROMANISATION CONVERSION TABLES 

BY ROBIN BRILLIANT 

PINYINjMODIFIED WADE-GILES 

Modified Modified 
Pinyin Wade-Giles Pinyin Wade--Giles 

a a chou chhou 
al al chu chhu 
an an chuai chhuai 
ang ang chuan chhuan 
ao ao chuang chhuang 
ha pa chui chhui 
hai pai chun chhun 
ban pan chuo chho 
bang pang Cl tzhu 
bao pao cong tshung 
bei pei cou tshou 
ben pen cu tshu 
beng peng cuan tshuan 
bi pi CUI tshui 
bian pien cun tshun 
biao piao cuo tsho 
bie pieh da ta 
bin pin dai tai 
bing ping dan tan 
bo po dang tang 
bu pu dao tao 
ca tsha de te 
cal tshai dei tei 
can tshan den ten 
cang tshang deng teng 
cao tshao di ti 
ce tshe dian tien 
cen tshen diao tiao 
ceng tsheng die dieh 
cha chha ding ting 
chai chhai diu tiu 
chan chhan dong tung 
chang ch hang dou tou 
chao chhao du tu 
che chhe duan tuan 
chen chhen dui tui 
cheng chheng dun tun 
chi chhih duo to 
chong chhung e C, 0 
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Modified Modified 

Pinyin Wade-Giles Pinyin Wade-Giles 

en en jia chia 
eng eng jian chien 
er erh jiang chiang 
fa fa jiao chiao 
fan fan jie chieh 
fang fang jin chin 
fei fei jing ching 
fen fen jiong chiung 
feng feng jiu chiu 
fo fo ju chii 
fou fou juan chiian 
fu fu jue chiieh, chio 
ga ka jun chiin 
gai kai ka kha 
gan kan kai khai 
gang kang kan khan 
gao kao kang khang 
ge ko kao khao 
gei kei ke kho 
gen ken kei khei 
geng keng ken khen 
gong kung keng kheng 
gou kou kong khung 
gu ku kou khou 
gua kua ku khu 
guai kuai kua khua 
guan kuan kuai khuai 
guang kuang kuan khuan 
gui kuei kuang khuang 
gun kun kui khuei 
guo kuo kun khun 
ha ha kuo khuo 
hai hai la la 
han han lai lai 
hang hang lan lan 
hao hao lang lang 
he ho lao lao 
hei hei le le 
hen hen lei lei 
heng heng leng leng 
hong hung li li 
hou hou lia lia 
hu hu lian lien 
hua hua liang liang 
huai huai liao liao 
huan huan lie lieh 
huang huang lin lin 
hui hui ling ling 
hun hun liu liu 
huo huo 10 10 
ji chi . long lung 
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Modified Modified 

Pinyin Wade-Giles Pinyin Wade-Giles 

Iou Iou pa pha 
lu lu paj phai 
lii Jij pan phan 
luan luan pang phang 
liie liieh pao phao 
lun lun pei phei 
luo 10 pen phen 
ma ma peng pheng 
mal mal pi phi 
man man pian phien 
mang mang piao phiao 
maD maD pie phieh 
me! mei pin phin 
men men ping phing 
meng meng po pho 
ml m! pou phou 
mlan mien pu phu 
miao mlao qi ehhi 
mie mieh qia ehhia 
min mm qian ehhien 
ming ming qiang chhiang 
miu mlU qiao ehhiao 
mo mo qle ehhieh 
mou mou qin ehhin 
mu mu qing ehhing 
na na qiong ehhiung 
nal na! qiu ehhiu 
nan nan qu chhii 
nang nang quan ehhiian 
nao nao que ehhiieh, chhio 
nel nel qun ehhiin 
nen nen ran jan 
neng neng rang jang 
ng ng raG jao 
m nJ re je 
nian men ren jen 
niang niang reng jeng 
maD niao ri jih 
me nieh rong jung 
mn nm rou jou 
ning ning ru ju 
mu mu rua jua 
nong nung ruan juan 
nou nou rut jui 
nu nu run jun 
nii nii ruo jo 
nu an nuan sa sa 
nue nio sat sai 
nuo no san san 
0 o,e sang sang 
ou ou sao sao 



767 
Modified Modified 

Pinyin Wade-Giles Pinyin Wade-Giles 

se se wan wan 
sen sen wang wang 
seng seng wel wei 
sha sha wen wen 
shai shai weng ong 
shan shan wo wo 
shang shang wu wu 
shao shao xi hsi 
she she xia hsia 
shei shei xian hsien 
shen shen xiang hsiang 
sheng sheng, seng xiao hsiao 
shi shih xle hsieh 
shou shou xm hsin 
shu shu xing hsing 
shua shua xiong hsiung 
shuai shuai XIU hsiu 
shuan shuan xu hsii 
shuang shuang xuan hsiian 
shui shui xue hsiieh, hsio 
shun shun xun hsiin 
shuo shuo ya ya 
si ssu yan yen 
song sung yang yang 
sou sou yao yao 
su su ye yeh 
suan suan yi 
sui sui yin yin 
sun sun ying ying 
suo so yo yo 
ta tha yong yung 
tai thai you yu 
tan than yu yii 
tang thang yuan yiian 
tao thao yue yiieh,yo 
te the yun yiin 
teng theng za tsa 
ti thi zai tsai 
tian thien zan tsan 
tiao thiao zang tsang 
tie thieh zao tsao 
ting thing ze tse 
tong thung zel tsei 
tou thou zen tsen 
tu thu zeng tseng 
tuan thuan zha cha 
tui thui zhai chai 
tun thun zhan chan 
tuo tho zhang chang 
wa wa zhao chao 
wai wai zhe che 
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Modified Modified 
Pinyin Wade-Giles Pinyin Wade-Giles 

zhei chei zhui chui 
zhen chen zhun chun 
zheng cheng zhuo cho 
zhi chih zi tzu 
zhong chung zong tsung 
zhou chou zou tsou 
zhu chu zu tsu 
zhua chua zuan tsuan 
zhuai chuai zui tsui 
zhuan chuan zun tsun 
zhuang chuang zuo tso 

MODIFIED WADE-GILES/PINYIN 

Modified Modified 
Wade-Giles Pinyin Wade-Giles Pinyin 

~.---------~.-

a a chhio que 
al ai chhiu qiu 
an an chhiung qiong 
ang ang chho chuo 
ao ao chhou chou 
cha zha chhu chu 
chai chai chhuai chuai 
chan zhan chhuan chuan 
chang zhang chhuang chuang 
chao zhao chhui chui 
che zhe chhun chun 
chei zhei chhung chong 
chen zhen chhil qu 
cheng zheng chhuan quan 
chha cha chhileh que 
chhai chai chhiln qun 
chhan chan chi ji 
chhang chang chia jia 
chhao chao chiang jiang 
chhe che chiao jiao 
chhen chen chieh jie 
chheng cheng chien jian 
chhi qi chih zhi 
chhia qia chin jin 
chhiang qlang ching jing 
chhiao qiao chio jue 
chhieh qle chiu jiu 
chhien qian chiung jiong 
chhih chi cho zhuo 
chhin qm chou zhou 
chhing qing chu zhu 
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Modified Modified 
Wade-Giles Pinyin Wade-Giles Pinyin 

• huan chua zhua huan 
chuai zhuai huang huang 
chuan zhuan hui hui 
chuang zhuang hun hun 
chui zhui hung hong 
ch un zhun huo huo 
chung zhong yi 
chii ju jan ran 
chiian juan jang rang 
chiieh jue jao rao 
chiin jun je re 
e e,o jen ren 
en en jeng reng 
eng eng jih n 

erh er jo ruo 
fa fa jou rou 
fan fan ju ru 
fang fang jua rua 
fei fei juan ruan 
fen fen jui rUl 
feng feng jun run 
fo fo jung rong 
fou fou ka ga 
fu fu kai gai 
ha ha kan gan 
hai hai kang gang 
han han kao gao 
hang hang kei gei 
hao hao ken gen 
hen hen keng geng 
heng heng kha ka 
ho he khai kai 
hou hou khan kan 
hsi XI khang kang 
hsia xia khao kao 
hsiang xiang khei kei 
hsiao Xlao khen ken 
hsieh xie kheng keng 
hsien Xlan kho ke 
hsin xm khou kou 
hsing xing khu ku 
hsio xue khua kua 
hsiu xiu khuai kuai 
hsiung xiong khuan kuan 
hsii xu khuang kuang 
hsiian xuan khuei kui 
hsiieh xue khun kun 
hsiin xun khung kong 
hu hu khuo kuo 
hua hua ko ge 
huai huai kou gou 
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Modified Modified 
Wade-Giles Pinyin Wade-Giles Pinyin 

ku gu mu mu 
kua gua na na 
kuai guai nai nai 
kuan guan nan nan 
kuang guang nang nang 
kuei gui nao naa 
kun gun net nei 
kung gong nen nen 
kuo guo neng neng 
la la n! ni 
lai lai niang niang 
lan lan niao niao 
lang lang nieh nle 
lao lac nien nian 
le le nin nin 
lei lei ning ning 
leng leng n!U nue 
li li n!U mu 
lia lia no nuo 
liang liang nou nou 
liao liao nu nu 
lieh lie nuan nuan 
lien lian nung nong 
lin lin nu nu 
ling ling 0 e,o 
liu liu ong weng 
10 luo,lo ou ou 
Iou Iou pa ba 
lu lu pai bai 
luan luan pan ban 
lun lun pang bang 
lung long pao bao 
lii lu pei bei 
liieh liie pen ben 
ma ma peng beng 
mal mat pha pa 
man man phai pai 
mang mang phan pan 
mao mao phang pang 
mei mei phao pao 
men men phei pei 
meng meng phin pen 
mi mi pheng peng 
miao miao phi pi 
mieh mie phiao piao 
mien mian phieh pie 
min min phien pian 
ming ming phin pin 
miu miu phing ping 
mo mo pho po 
mou mou phou pou 
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Modified Modified 
Wade-Giles Pinyin Wade-Giles Pinyin 

phu pu ten den 
pi bi teng deng 
piao biao tha ta 
pieh bie thai tai 
pien bian than tan 
pin bin thang tang 
ping bing thao tao 
po bo the te 
pu bu theng teng 
sa sa thi ti 
sal sai thiao tiao 
san san thieh tie 
sang sang thien tian 
sao sao thing ting 
se se ·tho tuo 
sen sen thou tou 
seng seng, sheng thu tu 
sha sha thuan tuan 
shai shai thui tui 
shan shan thun tun 
shang shang thung tong 
shao shao ti di 
she she tiao diao 
shei shei tieh die 
shen shen tien dian 
sheng sheng ting ding 
shih shi tiu diu 
shou shou to duo 
shu shu tou dou 
shua shua tsa za 
shuai shuai tsai zai 
shuan shuan tsan zan 
shuang shuang tsang zang 
shui shui tsao zao 
shun shun tse ze 
shuo shuo tsei zel 
so suo tsen zen 
sou sou tseng zeng 
ssu si tsha ca 
su su tshai cai 
suan suan tshan can 
sui SUI tshang cang 
sun sun tshao cao 
sung song tshe ce 
ta da tshen cen 
tai dai tsheng ceng 
tan dan tsho cuo 
tang dang tshou cou 
tao dao tshu cu 
te de tshuan cuan 
tei dei tshui cui 
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Modified Modified 
Wade-Giles Pinyin Wade-Giles Pinyin 

tshun cun wang wang 
tshung cong wet wet 
tso zuo wen wen 
tsou zou wo wo 
tsu zu wu wu 
tsuan zuan ya ya 
tsui ZUI yang yang 
tsun zun yao yao 
tsung zong yeh ye 
tu du yen yan 
tuan duan yin yin 
tui dui ying ying 
tun dun yo yue,yo 
tung dong yu you 
tzhu Cl yung yong 
tzu Zl yii yu 
wa wa yiian yuan 
wal wal yiieh yue 
wan wan yiin yun 


