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Introduction

This volume 1s not a traditional history of alchemy, nor is it another book on
the history of industrial chemistry. Moreover, unlike usual histories, it is
devoted to the discussion of some important critical issues in the history of
Arabic and Latin alchemy and industrial chemistry.

History of science and technology is not an exact science; and it is
marred every so often by nationalistic feelings and by the political encounter
between cultures. Western historians wrote this science largely and
overwhelmingly, and due to the absence of research in developing countries,
there was no role in the past for scholars of those countries. In addition,
whenever a scholar from a developing country voices a valid criticism,
Western scholars consider it as apologetic or defensive.

The history of Arabic and Islamic science and technology was on the
whole lucky because there were some trustworthy Western historians who
rendered a great service in writing this history during the 19th and 20th
centuries.

In addition, in the last few decades scholars of Arabic or Islamic origin
gained prominence in Western universities and excelled in their research into
the history of Arabic-Islamic science. Recently also the study of the history
of Arabic and Islamic science in Arabic and Islamic universities had started
and special institutes were established. Moreover, with the constant
discovery of new Arabic manuscripts and with editing and publishing them,
the history of Arabic and Islamic science is being corrected and rewritten
again; albeit at a slow pace.

Research into the Arabic—Islamic exact sciences, in particular, 1s
currently quite active, and the results of research cannot usually be
contested. Numerous scholars, some of whom are imminent, are devoting
their research activities to this branch of science more than to any other
domain.

The story is different when we look at the history of Arabic alchemy
and chemistry. There is at present a scarcity in scholars with a mastery of
Arabic, who are qualified to do research in this field. Moreover, for the last
seven decades no serious work on Arabic alchemy and chemistry has

appeared, with the exception of a few edited texts.

On the other hand. in the last decades of the 19th century and the first
half of the 20th, some historians took a serious interest in Arabic alchem)
and chemistry. Some of these like Henry E. Stapleton and Eric J. Holmyard
were largely irushxm‘llu and reliable; but others, like Marcelin Berthelot and
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Julius Ruska, were generally biased. Berthelot and Ruska had their own
motives, and they based their preconceived judgements on mere conjecture.
Unfortunately, those speculations were accepted uncritically in the West.
First, these two historians were of immense authority, and they presented
their conjectures in the garb of scholarship. Their ideas were accepted since
they played on the Eurocentric sentiments of the educated Western
individual. In addition, and more importantly, there was no possibility for
any academic to check the trustworthiness of those conjectures. It was not
feasible for any scholar who usually lacked knowledge of Arabic, and even
Latin, to waste his time and efforts in an endeavour that lacked any kind of
incentive or support.

The motive behind those conjectures was to divorce Latin alchemy from
its Arabic roots, and since they remained unchallenged, the present history of
alchemy and chemistry in the West in the early period is built mostly on
feeble and defective foundations.

Our purpose in this work is to discuss some critical issues in this
history. We shall not disprove conjectures by counter conjectures; otherwise,
our work will be worthless and doomed. On the contrary, our presentation in
this whole volume is based on our research into original sources, mainly
Arabic manuscripts.

We present here the results of three decades of research into Arabic
manuscripts. And although some of the results of this research were
presented at international conferences and were published in learned journals
and on the internet, it has now become necessary to put them together and
make them accessible to the academic community in a convenient form.

This book has ten chapters; one of these is a review of Arabic alchemy
and another a review of Arabic industrial chemistry; the remaining chapters
deal with eight important critical issues.

The first critical issue is that of the dialogue between Prince Khalid ibn
Yazid and Maryanus the hermit. This dialogue was the first Arabic
alchemical treatise to be translated into Latin by Robert of Chester in 1144
under the title of Liber de compositione alchimiae. 1t heralded the start of
Arabic alchemy in the West. Yet Julius Ruska had the unabashed spirit to
cast doubts on Khalid, Maryanus, and Robert of Chester. He conjectured that
th1§ whole dialogue is an imaginative story and that a Latin monk had
written the Latin treatise in the 13th to 14th century. Ruska wrote for this
purpose his book Arabische Alchemisten, of which volume one is devoted to
his conjecture about Khalid and Maryanus. Th

: : . Is work is considered by many
to be one of Ruska’s masterpieces.

We have discovered the Arabic original of the dialogue and have found
rresponds to an amazing degree with the Latin treatise.

that the Arabic text co
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Thus, one main conjecture of Ruska was demolished and his honest
scholarship became questionable.

The second critical issue is that of the Geber problem. Western alchemy
started with the translation of Arabic works in the 12th and 13th centuries. In
the 13th century, several treatises appeared in the West carrying the Latin
name of Jabir ibn Hayyan (Geber). The most important among them was the
Summa perfectionis. In 1893 Berthelot came out with the conjecture that the
Geber works were not written by Jabir but by Latin authors.

In 1935, Ruska came out with another conjecture when he claimed that
a treatise called De investigatione perfectionis of Geber was not written by
Jabir, and a Latin who was also the author of the Summa wrote that part of it.

In 1986, William R. Newman adopted Ruska’s conjecture and built his
whole work on it. Newman made up a complicated hypothetical assumption
that an unknown Paul of Taranto was the author of the Summa; and further,
he attributed to this unheard of character the conception of the corpuscular
theory that was much publicised by Newman, and the mercury alone theory.
However, these two so-called theories are in fact old concepts in Arabic
alchemy as is conclusively shown in Chapter 3.

These conjectures of Berthelot, Ruska and Newman are marring the
early history of Latin alchemy. We were able to refute all these speculations
by evidence based on extensive research into Arabic manuscripts. We
proved that the entire Summa i1s based on Arabic alchemy, and that the
conjectures of Berthelot, Ruska and Newman about pseudo Latin authors for
Geber works are unfounded.

The remaining six critical issues relate to Arabic industrial chemistry.
Two of them are on books of recipes, one on potassium nitrate and nitric
acid, one on explosive gunpowder and cannon, one on alcohol and one on
Damascus steel.

There appeared in the West before the introduction of Arabic alchemy
in the 12th century, four books of practical recipes related to industrial
chemistry. The earliest two go back to the 9th century and two are from the
eleventh. One is the Mappae Clavicula and one is the book of Theophilus.
Western historians considered them to be the only sources on the chemical
technology of medieval Europe and without parallel in Arabic literature.

These judgments are caused by lack of knowledge of the Arabic
treatises on alchemy and chemistry and by the erroneous notion that Jabir
ibn Hayyan was an allegoric alchemist.

However, contrary to these assumptions, there are numerous Jabirian
treatises on practical alchemy and chemistry. One book of recipes is Kitab al
durra al-maknuna on the colouring of glass and the making of artificial
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pearls, and it contains a large number of recipes. There 1s also Kitab al-
khawass al-kabir which contains dozens of recipes on industrial chemistry.

In comparing the contents of Kitab al-durra and Kitab al-khawass with
the four Latin books of recipes, we found that none of them matches Jabir’s
recipes in their novelty and detail. These two works of Jabir, which are
discussed in this volume, confirm that Arabic literature has more mature
books of recipes than the four early Latin treatises and they dissipate the
false notion that was painted by Berthelot and reinforced by his followers,
about Jabir as a vague allegoric alchemist.

Another critical issue is that of the first knowledge of saltpetre and
nitric acid. Berthelot, followed by others, assumed that Arabic works did not
know these two chemicals, and that they were first known in Europe at the
end of the 13th century.

This wrong assumption is also caused by ignorance of Arabic works.
Potassium nitrate was known in Arabic alchemy since its earliest stages, and
was identified under different names. Indeed, saltpetre was even recognised
since the ancient civilisations of Mesopotamia.

Recipes for nitric acid and aqua regia before the 13th century are also
given in different works of Jabir, al-Razi and in Ta’widh al-Hakim.

Another critical historical issue is that of the first formulation of
explosive gunpowder. It is known that the first recipes of gunpowder were

formulated in China. However, the powder was weak and non-explosive,
suitable only for fireworks.

Claims were made that Berthold Schwartz, a legendary German monk,
or Friar Roger Bacon, the famous medieval English scientist, were the
inventors of explosive gunpowder. A century ago Colonel H.W.L. Hime
published his own assumptions about this matter, and later in 1956, David
Ayalon published his assumptions about Firearms in the Mamiuk Kingdom.
These are only two of the many authors of various nationalities and of
different motives who delved into this subject. Our research here proves that
the legends and conjectures about this question are without foundation.

In Arab lands, recipes for explosive gunpowder suitable for cannon are
given in al-Rammah’s treatise of the 13th century, and in other
contemporary military and alchemical treatises. We find in these military
treatises also the description of the first cannon in history. This was a
portable one, which was used against the Mongols in the battle of ‘Ayn Jalut
in 1260 for frightening the horses of Mongol cavalry.

The ideal gunpowder composition contains 75 per cent saltpetre,
besides sulphur and charcoal. Arabic recipes gave the same ideal
composition. In Europe and China, the explosive mixture started to appear in
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the second half of the 14th century, and the first cannon were used in the
battle of Crecy in 1346.

The discovery of alcohol is another disputed area. It is assumed in
Western literature that the earliest reference to the distillation of wine
occurred in a text from Salerno around 1100 CE, although the technology of
distillation was transferred to Salerno with the translation of Arabic works.

[slamic chemists knew the distillation of wine and the properties of
alcohol from the 8th century. The prohibition of wine in Islam did not
mean that wine was not produced and consumed.

The flammable property of alcohol from wine bottles was known from
Jabir’s time, and Al-Kindi, al-Zahrawi and al-Farabi mentioned the
distillation of wine.

Alcohol was called khamr musa’ad (distilled wine), and the current
word for distilled wine is ‘arag which means sweat, an indication of a
distilled liquid. In early Arabic poetry of the early Abbasid Caliphate,
distilled wine or strong alcoholic drinks were served. They were not denoted
by a special name and were just another variety of wines.

Wine was distilled in Sharish (Jerez) in al-Andalus. It i1s believed that
distilled spirits were produced there and that sherry (from Sharish) was
known since the Arab days.

The final critical issue in this work is that of Damascus steel, which was
renowned in the West for its superior qualities, and European steel-makers
sought to find its secret. Britain in the 19th century imported “wootz’ steel
from India. Therefore, historians thought that Damascus was only a trading
centre and steel was not produced there.

Research into Arabic literature has revealed that Damascus steel was
made from local iron ores near Damascus. There were also other Islamic
areas producing iron and steel from local ores.

Jabir, al-Kindi and al-Biruni wrote about steel in detail. According to
them Damascus steel is composed of narmahan which is soft iron, and of
daus which is cast iron. and this is the reason behind the firind (pattern) in
swords. This composition as reported by Arab scientists is in conformity
with modern interpretation. Al-Jildaki, in commenting on Jabir’s Book of
Iron. describes how cast iron and steel were produced on an industrial scale.

The question of Damascus steel was the starting point in my interest in
the critical issues. and it was an impetus for me to establish the Institute for
the History of Arabic Science at the University of Aleppo in 1976, and the
Journal for the History of Arabic Science at the same time.

In conclusion. this work is a manifest proof that history of science and
technology in the Middle Ages cannot be written in isolation from a
lhormlgh‘u;curch into Arabic sources. To base this history on Latin sources
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only will result in gross errors as we can see from reviewing the critical
issues in this work.

The best reception for this work is to be reviewed by qualified and fair
scholars who can help in pointing out where I have erred; and if I have
sometimes used candid language in discussing some of the critical issues, I
hope that [ may be excused.

1 Arabic Alchemy: Tlm al-San ‘a (Science of the Art)

INTRODUCTION

The Art of alchemy (7/m al-San @), as we shall discuss here. is a theoretical
and a practical science which is aimed at the transmutation of metallic
bodies such as iron, copper and lead into silver and gold by using chemical
preparations and with the help of the elixir. On the other hand, practical
industrial chemistry is concerned with the production of industrial products
by using chemical processes and this will be the subject of Chapter 4. Our
discussion here does not deal with the occult, mystical or spiritual aspects of
alchemy.

THE ORIGIN OF THE WORD ALCHEMY

The Arabic word al-kimya’ is composed of the article a/ (the) and kimya’
(chemistry). This word reached the West with the translation movement.
which took place in the 12th century. The Arabic form al-kimya’ is the
origin of the word alchemy, which is used to denote the science of alchemy,
which preceded modern chemistry. Kimya' without the article a/ is the origin
of the word chemistry. In Arabic the word al-kimya’ means both alchemy
and chemistry, Some contemporary Arab writers try to differentiate between
alchemy and chemistry by using the word al-khimya’ <Lellto denote
alchemy.

The word khemeia occurred for the first time in a decree issued by the
Roman Emperor Diocletian (c. 245—c. 312), to burn all Egyptian books of
khemeia that deal with alchemy and the manufacture of gold and silver.

This word is most probably derived from the name of Egypt. Plutarch
(c. 46—127) mentions in a treatise written about 100 CE that Egypt is called
Khemia because of the colour of its black soil. Some think that the word is
of Greek origin, and others think that it is of Chinese.'

Although this branch of science was called al-kimya’ in Arabic, yet it
was also called also the Science of the Art ‘7lm al-san’a 4=l 2le and the
practitioner of this Art was called sahib al-san 'a, and alchemists were called
hukama’ or philosophers.

|. For the origin of the word alchemy see Leicester, 1956, p. 45.
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ALCHEMY AND CHEMISTRY IN ANCIENT CIVILISATIONS

Chemical knowledge started with the ancient civilisations of Mesopotamia
and Egypt since the fourth millennium BCE. Metallic bodies such as gold,
silver, copper and iron were used from an early date for various purposes.
The technique of mining the ores, extracting the metals, alloying and
forming them was mastered quite early. The industries of glassmaking,
glazing, dying, tanning, oils and fats extraction, detergents and perfumes
were also developed.

Several kinds of raw materials that were used in the chemical industries
were known. Among these were alums, various kinds of salts and nitrates.”
This indicates that chemical knowledge was known since the rise of ancient
civilisations. It was, however, an empirical knowledge and alchemy and
chemistry were not yet developed into sciences.

[t is well established that the beginnings of science in general started in
Mesopotamia and Egypt, and from thence they were transferred into Greece.
[t 1s useful therefore to investigate the beginnings of chemistry in these two
ancient civilisations since this may reveal to us the origin of several
theoretical concepts in both alchemy and chemistry.

The Babylonians believed that the universe originated from water. They
noticed also that the universe contains opposite elements. Thus there is day
and night; light and darkness; male and female; hot and cold; wet and dry.
There is also the good and the evil, and in general, there is for every feature
an opposite one. It is also possible to divide matter into two opposite
elements, and from these two opposite elements, everything can be
generated.

The Babylonians were keen observers of the stars; and from their early
history, they believed that the gods are in control of the planets. They also
believed that the sun, moon and other planets have influence on what
happens on earth. This was the beginning of astrology. The influence of the
planets involves metals; thus, the sun influences gold, and the moon
influences silver, and the other planets control the remaining metals. This
linkage between the planets and metals was the biggest contribution of the
Babylonians to alchemy or the Art.

2. Levev. 1956 , o : : :
2. Levey, 1959, pp. 128 & 152 says that potassium nitrate was known in Ancien

Mesopotamia. Forbes in Studies in Ancient Technology, 111, p. 188, also says that saltpetre
was known and used in ancient Mesopotamia. It was obtained as an efflorescence of the soil
In certain places where organic matter decayed. It was collected and treated to obtain the
crystals of saltpetre. It seems that this ancient practice in these pre-Islamic lands continued
into Islamic times.

Arabic Alchemy 9

Greek philosophers who were thinking about the nature of matter, and
whose theories were based in part on the Babylonian concepts, inherited the
principle of the two opposites.

Aristotle was one of the latter Greek philosophers who benefited from
those who preceded him and believed in the existence of four principal
properties, which are composed of two opposites: hot and cold, wet and dry.
[f we combine a pair of these opposites, we obtain four main elements: fire
(from hot and dry); earth (from dry and cold); water (from cold and wet) and
air (from wet and hot). This theory of Aristotle prevailed until the middle of
the 17th century and it exerted a great influence on the possibility of
transmuting one element into another.

ALCHEMY AND CHEMISTRY BEFORE ISLAM

Most historians of science believe that the science of alchemy and chemistry
started and developed principally in the Nile Valley, and that it was practised
in Syria, Mesopotamia and Persia.

Stapleton advanced the idea that the origin of alchemy is to be traced to
Syria (especially Harran), Mesopotamia and Persia, rather than Egypt. He
suggested that Syrian refugees from the Persian invasion had carried their
ideology and technique into Egypt and practised alchemy there using the
Greek language; and this is how Egyptian alchemy had originated according
to him.’

Alchemy became a prominent science in Alexandria in the early years
of the CE. The language of culture in Egypt was Greek and most alchemical
treatises that were translated into Arabic were from Greek, yet it was
Egyptian alchemy and it will be misleading to describe it otherwise.

The majority of the inhabitants of Alexandria and the other cities in
Egypt were Egyptians, with small communities of Syrians and Greeks. The
Egyptian industrial skills in metallurgy, dying and glass-making were
combined with the Syrian, Babylonian and Greek philosophical
contemplations in formulating the science of alchemy. It is of great
significance to know that the most important Greek alchemical treatises were
found in Upper Egypt and that Zosimus was a native of Akhmim in that part
of Egypt.” During the first centuries CE there existed in Egypt several
Gnostic groups, and philosophy degenerated unto Hermetic spiritualism and

beliefs in magic and hidden powers.

3. Multhauf, 1966, p. 115; Stapleton, 1953-56, reproduced by Fuat Sezgin, Chemistry Texts
and Studies Vol. 11 (Natural Sciences in Islam. 56), Frankfurt, 2001,
4. Akhmim, which was called Panopolis in Greek, is 700 km south ot Alexandria.
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We find in the writings of early Arabic alchemists many quotations
attributed to pre-Islamic persons and there are several Arabic alchemical
treatises attributed to them. These works were the subject of research by
historians of science who concluded that most of these works were attributed
to pseudo authors.

These pseudo authors included Hermes, Iflatun (Plato), Aristo
(Aristotle), Pythagoras, Agathodaimon, Ostanes, Hiraql (Heraklius,
Byzantine emperor, 610-41), Cleopatra, Mary, Zosimos, Isis, Krates,
Markos, Jamasp, Furfuriyus and many others. They came from Egypt, Syria,
Mesopotamia, Persia, Greece and Asia Minor.

Sezgin gave a list of the Arabic treatises attributed to each of these
pseudo authors. It is probable that these works were written before Islam and
were translated into Arabic from Greek or Syriac. Stapleton,” Sezgin and
others are of this opinion. Other historians are of the opinion that these
works were written by pseudo-Arabic authors after [slam. However, whether
these pseudo-alchemical works are pre-Islamic or Islamic, they are a chief
source for Arabic alchemy.

Most of the Greek and Syriac originals of these works are lost and very
scanty fragments have survived. Of these fragments is a Greek text attributed
to the Hellenized Egyptian alchemist Bolos of Mende. (Mende is now called
Tall al-Rab’a in the Egyptian Delta.) The treatise is called Physica et mystica
(‘Natural and Mystical Things’), a kind of recipe book for dyeing and
colouring, but principally for the making of gold and silver. Other
alchemical texts, mostly recipes written on papyrus and going back to 300
CE were found in a cemetery in Luxor in Upper Egypt.® These papyri are
distributed between Leiden and Stockholm. However, the most important
alchemical extant texts are those attributed to the Egyptian alchemist
Zosimus, a native of Akhmim in Upper Egypt who probably lived between
350 and 420 CE. Zosimus had compiled the works preceding him and he
mentions the names of several pseudo authors such as Hermes, Ostanes and
Mary.

Because of the scarcity of Greek texts and the abundance of Arabic
ones, the main sources for the study of pre-Islamic alchemy are Arabic.
Again, since most Western historians of science are not familiar with Arabic,
the serious study of pre-Islamic alchemy remains deficient.

5. Stapleton, 1953-56, p. |
6. Luxor is the site of the ancient Egyptian city of Thebes.
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The works attributed to Hermes are one important source for Arabic
alchemy, and his name became linked to it. His fame reached the Latin West
after the translation of the Arabic works attributed to him. He is called in
Arabic “Hermes al-Muthallath bi al-Hikma” which means Hermes the thrice
endowed with Philosophy. Hikma or philosophy indicates here the great Art
of alchemy. Latin name Trismegistus is a translation from Arabic.

One of the important texts attributed to Hermes is the Tabula
Smaragdina that was translated into Latin from Arabic in the twelfth
century. Apollonius of Tyana gave this very short text of few sentences at
the end of his book The Secret of Creation. Jabir Ibn Hayyan cited this text
also in one or more of his works. The short text of Tabula Smaragdina
occupied a prominent place in the alchemical literature of the Latin West.

About Hermes Trismegistus (of the Triple Wisdom) Arabic sources say
that the first Hermes was the Prophet Idris (the Biblical Enoch) who
preceded the Flood and built the pyramids of Egypt. Hermes the second was
from Babylon, he lived in Mesopotamia after the Flood, and he had given
life to sciences. Hermes the third lived in Egypt after the Flood and he
developed several sciences and crafts. These three personalities of Hermes
combined are the source of alchemy, astronomy, astrology, philosophy and
the remaining sciences.” Balinas, or Apollonius of Tyana ® helped in
spreading the alchemy of Hermes in his book Sirr al-Khaliga (The Secret of
Creation).

Most historians of science and chemistry believe that the alchemy of
India and China did not exert any significant influence on the development
of alchemy and chemistry in the western half of the ancient world. They
believe that chemistry and alchemy, like other sciences, started in ancient
Babylonia and Egypt, and they continued their historical development within
the western half of the ancient world until the rise of modern science.”

7. Plessner, £/, on CD.
8. Tvana is a town in Kilikya in Asia Minor on the borders with Syria.
9. See e.¢. Multhauf, 1966, p. 15; Stapleton, 1953-56, p. 38.




12

—

Studies in Al-Kimya’

THE BEGINNINGS OF ARABIC ALCHEMY AND KHALID IBN
YAZID

Khalid Ibn Yazid was the first Arab to work on alchemy or ‘ilm al sana
(Science of the Art). His exact birthday is not accurately known, but we
know that when his brother Mu’awiya Ibn Yazid had died in 64/683, Khalid
was not able to become a caliph because of his young age. Some historians
estimated the year of his death to be 84/703 or 90/708. But Stapleton
determined his year of death at 102/720 on the basis of some Arabic
manuscripts.

According to Ibn al-Nadim, Khalid summoned from Egypt a number of
Greek scholars'’ who were well versed in Arabic and commissioned them to
translate works on the Art of alchemy into Arabic. "’

Khalid learnt the Art of alchemy under Maryanus, an ascetic hermit
living in the mountains of Jerusalem who was either an Egyptian or a Syrian,
and a follower of the Melkite Church, which was loyal to the Byzantine
Emperors. Maryanus was in turn a pupil of Istfan (Stephanus) of
Alexandria. "

The treatise Liber de compositione alchimiae a~Sa1) sl 3l (ily ya Al "
"N op AW 53U whose Arabic original became known recently, gives an
account of the encounter between Khalid and Maryanus and the dialogue
which took place between them. "

Arabic sources that were close in time to Khalid reported his interest in
alchemy, and Jabir Ibn Hayyan reported in Kitab al-rahib how Khalid
summoned Maryanus. Al-Jahiz (c. 776-868) reported in Kitab al-bayan wa
al-tabyin that Khalid Ibn Yazid was an orator and poet, eloquent,
comprehensive, of sound judgment and extremely well-mannered, and the
first (in Islam) to order the translation of works on astronomy, medicine and
alchemy.

Khalid occupies a high standing among Arabic alchemists, and most
Arabic works on alchemy give citations from his writings and poems on ‘il
al san’a (the Art). He occupies also the same high standing in Latin
alchemy. Ruska raised doubts about Khalid’s work in alchemy. However,
Sezgin refuted Ruska’s assumptions based on original Arabic sources.

10. These are Egyptians or Syrians who were followers of the Melkite Byzantine Greek
Church. ;

I'1. Ibn al-Nadim, n.d., p. 352.

12. Jabir Ibn Hayyan, 1936, p. 529.

13. Al-Hassan, 2004,
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Our recent discovery of the Arabic original of Liber de compositione
alchimiae had proved conclusively that Ruska’s speculations were
groundless.'* 1 will discuss this discovery in Chapter 2.

ARABIC ALCHEMISTS AFTER KHALID

After Khalid, more translations of alchemical works emerged in Arabic, and
many Arabic alchemists appeared. We shall mention only some of the most
eminent ones according to the chronology of their appearance.

Ja’far al-Sadiq

Abu ‘Abd Allah Ja’far al-Sadiq Ibn Muhammad Ibn ‘Ali Zayn al-‘Abidin,
(d. 148/765) was the sixth Shi'i Imam, and was the coach of Jabir Ibn
Hayyan. Jabir referred to him in many of his works. There are several
alchemical treatises attributed to him. It is not certain whether Ja’far had
written them or they were collected or edited by his disciples,”” but they
form an important part of Arabic alchemical literature.

Jabir Ibn Hayyan

The greatest Arabic alchemist and chemist, and the most celebrated, East and
West, until the rise of modern chemistry, Abu Musa Jabir Ibn Hayyan al-
Sufi, also called al-Azdi, al-Kufi, al-Tusi, was born in about 103/ 721 in Tus,
Khurasan, when his father was residing there, and died in 200/815 in Kufa.
Jabir is from the Arab tribe of Azd, and Kufa was his principal residence. He
1s known as al-Sufi because he was a follower of one of the Sufi orders.

After the death of his father, Jabir was sent to Arabia where he became
a pupil of Harbi al-Himyari, according to what Jabir had mentioned in some
of his works. He studied the Qur’an, mathematics and other sciences, in
addition to the Himyaric language. Jabir mentions also that he studied
alchemy under a monk (rahib), who was a pupil of Maryanus, the tutor of
Khalid Ibn Yazid.

We do not know much about the early life of Jabir; but we know that he
was an alchemist at the court of the Caliph Harun al-Rashid. He was an
intimate friend and a disciple of Ja'far al-Sadiq the sixth shi’ite Imam. We

14. Ibid. See Ruska, 1924. _ A
5. Muhammad Yahva Al-Hashimi had written a book about Ja'far al-Sadiq in which he

refuted the assumptions about Ja’far in Ruska’s book: Arabische Alchemisten. 1l. Gafar Al-
sddig, der sechste Imam (1924), that was reprinted by Fuat Sezgin in Natural Sciences in
Islam, 59, Frankfurt, 2001.
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find in many of Jabir’s works expressions of his deep love and respect to
Ja’far where he refers to him always as sayyidi, ‘my master’.

Jabir had a close relationship with the Barmakids, the ministers of the
Abbaside caliphs. Ja’far al-Barmaki, the minister, introduced Jabir to the
Caliph Harun al-Rashid, for whom Jabir composed a treatise on alchemy.
After the misfortune of the Barmakids in 187/803 Jabir resided in Kufa in
seclusion until he died. It is reported that a copy of Kitab al-rahma was
found under his pillow when he died.

Eric John Holmyard, the historian of chemistry, is credited with
investigating the historical identity of Jabir, in elucidating his high standing
and in indicating his contribution to developing alchemy into an
experimental science. Holmyard considered that Jabir’s importance in the
history of chemistry is equal to that of Boyle and Lavoisier. i

Ibn al-Nadim in his Fihrist gave a list of Jabir’s works. He relied on two
of the three catalogues prepared by Jabir himself for his works. One of these
catalogues listed all Jabir’s works, while the other gave only his works on
alchemy. Ibn al-Nadim says that he selected from the two catalogues those
books which he had actually seen or which were testified for him by trusted
scientists.

The number of books attributed to Jabir is great. Paul Kraus gave a
detailed account of those works, which he was able to investigate whether
extant, or not. Later, Sezgin added to Kraus’s list a number of newly
discovered titles.

The fame of Jabir is due mainly to his works on alchemy, but he also
wrote on industrial chemistry, as we shall see in Chapters 5 and 6, as well as
medicine, physics, mathematics, philosophy and all branches of sciences that
were known at this time.

Kraus and Ruska investigated the works attributed to Jabir, and they
believed that Jabir wrote some of them, while the remainder were written by
others and were attributed to him. They thought that the complete Jabirian
corpus was written between the 2nd/8th, and the 4th/10th centuries.'’

It seems that the most important works of Jabir are the following:

l().. Holmyard, Eric John, ‘Jabir Ibn Hayan’, Proc. of the Royal Society of Medicine, Section
History of Medicine, vol. 16, 1923, pp. 46-57, reproduced by Fuat Sezgin, in Jabir Ibn
Hayyan, Texts and Studies. Vol. | (Natural Sciences in Islam. 69), Frankfurt, 2002. In the
same volume see also Holmyard’s article: ‘The identity of Geber’ (1923).

I'7. A good discussion about Jabir and the assumptions of Kraus and Ruska is given by
Sezgin, 1971, and he refuted them.
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. The collection of the One Hundred and Twelve Books. There are some
extant books from this collection, but the majority of titles are still
missing.

2. The Book of Seventy.'® Several of the articles in this book were
translated into Latin and they are known as the Septuaginta."” The
Arabic original was missing until the first two decades of the 20th
century.

3. The collection of the Balance Books, consisting of 144 treatises of
which few are extant.

4. The collection of the Corrections Books, consisting of ten treatises
about the works of ancient authors and of some contemporary ones
including Jabir himself. One treatise only has survived (Musahhahat
[flatun), and we know about some others through citations by various
authors.

5. The Great Book of Properties (Kitab al-Khawass al-Kabir).

This list does not represent all of Jabir’s important works. Most of the extant
works are not studied and are still in manuscript form; the greater part is still
missing and some more titles may be found.

There are at least seven Latin treatises that carry the name of Geber
(Jabir’s Latin name) for which the Arabic originals are not yet identified.
This gave some western historians of alchemy and chemistry the occasion to
ascribe them to pseudo Latin authors. We have discussed this question in
Chapter 3.

Dhu al-Nun

Dhu al-Nun, Abu al-Fayd Thuban Ibn Ibrahim al-Misr1 (d. 246/861) was a
Sufi mystic from Egypt, and a master of asceticism and self-discipline. He
was one of the earliest Sufis and influenced its development; and was
involved in medicine, alchemy and magic. As a mystical alchemist, he was
much quoted by Ibn Umayl and several later alchemists. Ibn al-Nadim listed
some of his works. Stapleton discovered eight of his alchemical treatises.

Abu Bakr al-Razi

Al-Razi was the greatest Arabic alchemist after Jabir. He was also one of the
greatest physicians in Islam and was an accomplished philosopher. He is
known as Rhases in Latin and like Jabir (Geber), he influenced greatly the

I 8. Jabir Ibn Hayyan, 1986.
19. Berthelot, 1906.
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development of Latin alchemy. His influence on the development of Latin
medicine was immense.

Abu Bakr Muhammad Ibn Zakariyya al-Razi was born in Rayy in
present [ran about 251/865 and died in 313/925. He received his education in
Rayy, and later directed his attention to medicine and excelled in it.

[n his earlier years, before turning to medicine, he devoted his attention
to alchemy, gaining prominence in it, and wrote several important works.
Al-Raz1 was renowned for his brief practical recipes and descriptions of
materials and apparatus. His writings are of experimental nature and are
considered as an important step in the direction of modern chemistry.

There are thirteen known Arabic treatises on alchemy for al-Razi, some
of which are extant, and nine treatises in Latin. Among the renowned extant
Arabic treatises are Kitab al-asrar, Kitab sirr al-asrar™ and Kitab al-
madkhal al-ta’limi.”' One of the missing treatises is Kitab ithbat al-san’a wa
al-radd ‘ala man ankaraha (a book on proving the Art and a refutation of
those who deny it).

Ibn Wahshiyya

[bn Wahshiyya is Abu Bakr Ahmad Ibn ‘Ali Ibn Qays Ibn Wahshiyya. He
lived in the 3rd/9th century, and was active in alchemy, astrology and
agriculture, among other things.

The most important of his works is undoubtedly K. al-filaha al-
nabatiyya on agriculture as it was practised in Mesopotamia before Islam.
About eight treatises on alchemy are attributed to him, the most prominent of
which is Kitab al-usul al-kabir, also known as Usul al-hikma.

Ibn Umayl

Ibn Umayl was one of the foremost allegorical, philosophical and spiritual
alchemists. His works are of interest in the analytical psychology of Car]
Jung.*

Abu “Abd Allah Muhammad Ibn Umayl al-Tamimi lived in Egypt 1n
the first half of the 4th/10th century. One of his Latin names is Senior Zadith
filius Hamuel. He wrote several treatises and poems on alchemy. The most
important of his poems is Risalat al-shams ila al-hilal (The message of the
sun to the crescent),” which was translated into Latin under the title Epistola

20. These two books were published in Tehran. See bibliography.

21. Stapleton er al. 1927.

22. Jung, 1952; Von Franz, 1981,

23. H.E. Stapleton: M.H. Husein: Report on the MA' al-Waraqi (1932); and H.E. Stapleton:
M.H. Husein: Three Arabic treatises on alchemy by Muhammad Ibn Umail, (1933). Both re-
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solis ad lunam. This poem was explained by the author himself in his treatise
Kitab al- ma’ al-waraqi wa al-ard al-najmiyya (The Silvery Water and the
Starry Earth), which is known in Latin as Tabula Chemica.

Abu Maslama al-Majriti

Abu Maslama Muhammad Ibn Ibrahim Ibn ‘Abd al-Da’im al-Majriti was
from Majrit (Madrid) in Muslim Spain. He lived in the first half of the
Sth/11th century. He is not the same person as Abu al-Qasim Maslama Ibn
Ahmad al-Majriti, the mathematician, who died in 398/1008. The confusion
arose because of the similarities in their names.”*

Abu Maslama wrote several works on alchemy and magic. His most
important work on alchemy is Kitab rutbat al-hakim wa madkhal al-ta’lim
(The Rank of the Sage and the Introduction to Learning). This work gives
accurate information on the purification of gold and silver, and describes
several accurate chemical operations.”

The second important book of Abu Maslama is Ghayat al-hakim (The
Goal of the Sage), which is a work on magic and one of the most Important
books ever written on astrological magic. It was translated into Spanish and
then into Latin. The Latin treatise carries the title Picatrix and occupies a
unique place in the Latin literature on magic.

Al-Tughra’i

Mu’ayyid al- Din Abu Isma’il al-Husayn Ibn ‘Ali al-Tughra'i was a great
poet and an accomplished alchemist. He entered the service of Saljugids at
the time of Malik Shah and went on to become chief secretary under that
ruler's son, Muhammad 1. He was the second most senior official in the civil
administration of the Saljuqid Empire. During a struggle for power among
the Saljuqid princes, he was executed in 516/1122, unjustly according to
historians.

As an alchemist, al-Tughra’i was a prolific writer. One of his most
interesting works appears to be Kitab Haga'iqg al-istishhad (The Truths of
Citations), a response to Ibn Sina’s refutation of alchemy. Another Important
work 1s Kitab mafatih al-rahma (The Keys of Mercy).

Al-Jildaki held great esteem for al-Tughra’i and considered him to be
next to Jabir only as an alchemist. He always referred to him as the Martyr.

printed by Fuat Sezgin in /bn Umayl (fl. c. 912). Texts and Studies (Natural Sciences in Islam
75), Frankfurt, 2002,

24, Sezgin, 1971, p. 295,

25. Holmyard. 1990, pp. 101-2
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Ibn Arfa’ Ra’s

Abu al-Hasan ‘Ali Ibn Musa al-Jayyani al-Andalusi, better known as Ibn
Arfa’ Ra’s. lived in Fas and died there in 593/1197. He was an allegorical
alchemist like Khalid Ibn Yazid, Ibn Umayl and al-Tughra’i, and became
renowned because of his eloquent alchemical poem, shudhur al-dhahab
(nuggets of gold), which is composed of 1460 verses in rajaz torm which
covered all letters of the alphabet. Ibn Arfa’ Ra’s wrote a treatise in which he
explained his poem. Others also wrote treatises in its explanation including
al-Jildakai.

Abu al-Qasim al-‘Iraqi

Abu al-Qasim Ahmad Ibn Muhammad al-‘Iraqi al- Simawi lived in the
middle of the 7th/13th century. One of his most important works is Kitab al-
ilm al-muktasab fi zira'at al dhahab (Book of Knowledge Acquired
Concerning the Cultivation of Gold) which was edited, translated and
published by Eric John Holmyard.

Al-Jildaki

‘Izz al-Din Aydamir Ibn ‘Ali al-Jildaki had lived in both Cairo and
Damascus, and died in Cairo in 743/1342. He is considered one of the
prominent Arab alchemists. His importance, however, is due to his most
extensive volumes of explanations and commentaries on the works of those
alchemists who preceded him such as Jabir, Ibn Umayl, Ibn Arfa’ Ra’s, al-
Tughra’i, Dhu al-Nun, Abu al-Qasim al-‘Iraqi and others. He quoted
extensively from the works of his predecessors both pre-Islamic and Arab. It
is possible to write a complete history of Arabic alchemy by studying his
works alone.

Al-Jildaki says that he spent seventeen years in studying all works on
alchemy before embarking on writing his books, and during this period, he
visited several Islamic countries and met the most prominent alchemists
there.

Al-Jildaki’s works give us very important information on some of those
earlier Arabic alchemical works whose originals were lost. He wrote no less
than twenty-five books some of which are in several voluminous tomes:
Kitab nihayat al talab, which is one of his most important works, was
studied in a PhD thesis.”® However, the majority of his other works have not
yet been investigated.

26. Taslimi, M., PhD Thesis University of London, 1954 (written at University College
London, under Holmyard).
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LATER ALCHEMISTS

Interest in alchemy continued in Islamic lands until later centuries.
Limitations of space do not allow us to give a due account of later activities.
One of the most important alchemists after al-Jildaki was ‘Ali Bek al-1zniqi
(from Izniq in Anatolia) who was known as ‘Ali Chelebi or al-Mu’allif al
Jadid (the New Author). He lived in the 9th/15th century and left important
works that can be quite useful in any study of Arabic alchemy.

One of the later alchemists who also left serious works was Hasan Agha
Sirdar who was from Jirja in Upper Egypt and lived in the 11th/17th century.

THE DEBATE ABOUT THE VALIDITY OF THE ART

The debate about the validity of al-San’a (the Art) and the possibility of the
transmutation of base metals into gold started from the beginning of Arabic
alchemy. Among the great Islamic scientists and philosophers who denied
the possibility of transmutation were al-Kindi, Hunayn Ibn Ishaq, al-Biruni,
Ibn Sina, Ibn Khaldun and several others. It seems that the debate was acute
before and at the time of Jabir Ibn Hayyan. This prompted Jabir to write a
treatise in defense of the Art under the title: AI-Burhan wa ithbat al-san’a
(The Proof and the Verification of the Art). Al-Kindi wrote a treatise against
the Art with the title: /btal da’wa al mudda’in san’at al-dhahab wa al-fidda
min ghayr ma adiniha (refutation of the claim of those who allege that gold
and silver can be made from other than their minerals). Al- Jildaki gave a
detailed account of this debate in Kiftab nihayat al-talab. There is a fuller
discussion of this debate in Chapter 3.

THE THEORY OF ARABIC ALCHEMY

Most people dismiss alchemy as the false Art of transmuting base metals,
such as tin and lead, into silver and gold. This view may be contrasted with
the notion of some modern historians of science and chemistry who assert
that alchemy was never anything different from chemistry and that it was
essentially the chemistry of the Middle Ages.”

According to alchemical theory, all forms of matter are one in origin;
and are transmutable. These views bear a close resemblance to those of
modern physical science. Indeed modern science has shown the possibility

27. Read, 1995.
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of bringing about many transmutations of elements. Nuclear experiments
have successfully transmuted lead into gold, albeit at great cost.

The sulphur—mercury theory was the basis upon which the alchemy of
Jabir was based. This theory appears to be a derivative of the Aristotelian
theory that matter was composed of the four elements of earth, air, fire, and
water.

Balinas, and Jabir after him believed that, under the influence of the
planets, metals were formed in the bowels of the earth by the union of
sulphur (which would provide the hot and dry natures) and mercury
(providing the cold and moist).” This theory, which was adopted and
generalised by Jabir, and which appears to have been unknown before
Balinas, is generally considered as one of Jabir’s principal contributions to
alchemical thought.

The reasons for the existence of different kinds of metal are that the
sulphur and mercury are not always pure, and that they do not always unite
in the same proportion. If they are perfectly pure, and if they combine in the
most complete natural equilibrium, then the product is the perfect metal,
namely gold. Defects in purity and, particularly in proportion, result in the
formation of silver, lead, tin, iron, or copper; but since these inferior metals
are essentially composed of the same constituents as gold, the accidents of
combination may be rectified by suitable treatment. Such treatment,
according to Jabir, is to be carried out by means of elixirs.

This concept that the metals are composed of mercury and sulphur was
generally accepted by later generations of alchemists and chemists and
remained a part of alchemy and chemistry even into the 18th century. The
idea of the presence of an inflammable principle, sulphur, in metals and
indeed in almost all bodies, is the ancestor of the notion of phlogiston.

The sulphur-mercury theory is related to the two exhalations concept of
Aristotle. One of these vapours, given off by the earth under the influence of
the sun, was hot and fiery, dry and gaseous, the other moist, cool and
aqueous. The former generated the idea of the sulphur component, the latter
that of mercury. The two exhalations concept and its relationship to the
sulphur-mercury theory is elaborated in several Arabic treatises such as
those of Balinas, Jabir (including the Latin work Summa Perfectionis),
[khwan al-Safa, Ibn Sina, al-Tughra’i, al-Jildaki and others.

It is of interest to give one Arabic text outlining the theory of alchemy.
Appendix 2 is an edited text based on Holmyard’s translation of al- ‘Iraqi’s
Kitab al-"ilm al-muktasab fi zira'at al dhahab (Book of K nowledge Acquired
Concerning the Cultivation of Gold).

28. See Chapter 3 in the present volume for a detailed discussion.
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APPENDIX 1 PROCESSES IN ALCHEMICAL AND
CHEMICAL PRACTICE

Al-Razi's entire scheme of work did not differ from that of Jabir and other
Arab alchemists and it is summarised as follows:>"

I. Cleansing and purification of the substances is performed by means of
(a) distillation, decantation or filtration (Tagtir): (b) the use of the
descensory (Istinzal): (c) assation (or roasting — Tashwiyah) ; (d)
coction (or digestion — Tabkh) ; (e) amalgamation ; (f) lavation ; (g)
sublimation ; and (h) calcination; the last-named being used only in the
case of metals and stones. Calcination included rusting; and another
process — allied apparently to both calcination and lavation — was
Taswil (a word which may be translated as lixiviation).

2. Having freed the crude materials from their impurities, the next step
was to reduce them to an easily fusible condition. This was done by a
process known as ceration (Tashmi), which resulted in a product which
readily melted, without any evolution of fumes, when dropped on a
heated metal plate.

3. The next step was to bring the cerated products to a further state of
disintegration by the process of solution (Hall).

4. Solutions of different substances, suitably chosen in proportion to the
amount of Body, Soul and Spirit they were supposed to possess, were
brought together by the process of combination (Tamzij). Sometimes,
however, admixture of solutions was replaced by trituration with
various liquids, followed by either assation or ceration but al-Razi
expressly mentions .that combination of solutions is the best.

5. Finally the combined solutions underwent the process of coagulation
("Aqd), the product that resulted being the elixir. This was a substance
of which a small quantity, when projected (tarh) on a larger quantity of
baser metal, was believed to be capable of converting it (by a process
analogous to fermentation) into silver, or if silver was used, of
converting it into gold.

29. Al-Razi, 1964.
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APPENDIX 2 THE THEORY OF ALCHEMY ACCORDING
TO AL-‘IRAQI

1  Metallic Minerals Are One Species

Know, may GOD have mercy on thee that the materials used in the Art of
Chemistry are of one species essentially. They are called the metallic
minerals and subdivided into six sorts varying in form and in properties, but
not immutable, as are individual animals and plants.

They are gold, silver, copper, iron, lead and tin. Each of them is marked
off from the others by accidental distinguishing properties, and it should be
possible to effect the necessary removal of these properties, the specific
nature remaining constant.

We say and maintain that two species of natural things which differ
radically and essentially cannot be changed and converted one into the other
by the Art as, for example, man and the horse. However, these six bodies can
be mutually converted.

It is possible (for example) for a part of the lead to be changed into
silver. In the same way silver may be converted into gold. But if silver
differed from gold in species it would not be possible to convert it into it,
just as it 1s impossible to convert a horse into the human species by the Art,
because they differ radically and essentially.

These six metallic forms are all of one species, distinguished from one
another only by differentiating accidental qualities; their extreme limit is
reached when they become gold. Now that which is free from any accidental
quality 1s gold, while what possesses these becomes either silver or the two
leads if it has the quality of coldness, or copper or iron if it has the quality of
hotness. And these six forms of a single species are similar merely to health
and fever in man. When the fever is treated so that it departs and the man
returns to freedom from disease, he regains the most perfect state of health.

2 Removing the Accidental Qualities

Know, may GOD, the Most Exalted, have mercy on thee that we began by
saying that these six forms are all gold by species, and gold is their limit.
Now that which is composed in the right proportion quantitatively, and in
agreement therewith, in the right proportion qualitatively, and whose nature
has reached its highest point, has become gold; while that in which the
qualitative (composition) is varied comes forth from the ore in the state of
imperfection.
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But the quantitative (composition) of these six individuals does not
vary; for this composition in them depends upon moistness and dryness,
whereas the qualitative composition depends upon hotness and coldness.

Now the moistness and dryness of which minerals are composed are
nothing but watery steam and earthy smoke, and if compounded together in
right proportion, they give rise to these six metallic substances. However, if
the dryness, that is, the smoke, is in too great proportion, then are formed
brittle stones such as the marcasites, magnesia, tutias, and the stones related
to the mineral substances from kuhl and zarnikh, etc. If the moistness, that is
the steam, is in too great proportion, mercury and nothing else will result.
This occurs only in particular districts of the earth in places that are very
near to equilibrium, that is, equilibrium of climate.

Hence, it has been established that the quantitative composition of these
six metallic substances i1s constant. Understand this, therefore. and know that
the cause of the existence of gold is nothing but the equilibrium of the
hotness and coldness, and that the reason why the rest of the six substances
fall short of being gold is excess either of hotness or of coldness.

When scientists considered these six ductile mineral substances and
found them to be of one species, part imperfect and part perfect, and when
they found imperfect ones in the ores of the perfect, they knew that the
difference between them was only qualitative. They found that the accidental
qualities which marked off one from another were only distinguishing
unessential qualities which could be removed by means of a proper remedy.

And they said: One of the two following things is necessary: (a) that we
remove the accidental properties of these five substances by the fire; or (b)
that we make a compound which if projected upon them will perfect in them
that which is imperfect, and remove from them what is in excess of
equilibrium or falls short thereof.

Now if we use fire alone, it must be either violent or gentle; and the
time of each of these fires must be either long or short.

When silver is placed in a light fire, no success is acquired by a short
action, but a long period is necessary — even to years: a thing which human
nature makes difficult.

So there is no benefit at all to the silver neither by a long action nor by a
short one. A long action is difficult, and life is too short for it. Also. a short
action does not succeed. Moreover, when silver is placed in a violent fire, 1f
the time is shorter than necessary there is no success. While, 1f time is long,
it is certainly tinctured in the fire and is strengthened, but only after removal
of the greater part, and so small a part is left that it was not worth
transmuting it into gold on account of the loss incurred and the outlay
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required. Thus, there is no advantage in converting silver into gold by fire
alone.

[The author gives then the same argument for copper, iron and the two
leads. ]

When this made itself clear to scientists, necessity drove them to make a
compound from a single drug, or from drugs either differing in species, or
differing in form, but nevertheless included in a single species essentially,
though not relatively. And they made two Elixirs, one of them for whiteness
and the other for redness, fusible, miscible, soluble, permeating, stable and
assimilable. For if there be no fusion there can be no mixing, and if there be
no mixing there can be no assimilation, and if there be no assimilation there
can be no solution, and if there be no solution there can be no permeation,
and if there be no permeation there can be no stability in the fire. And if one
of these qualities is lacking the combination is ruined, and if the combination
is ruined then the Art is vain.

[t is necessary that one of the Elixirs should be hot and red, in order that
it may remove the quality of coldness and may tincture the substance with its
colour, red; and the second cold and white, to remove the quality of hotness
and to tincture the substance with its colour, white. Therefore, upon
whatever of these (metallic) forms the elixir is projected, it dissolves in it
with effervescence, and will be an aid to the fire in shortening the operation.
It will be such a substance that it removes the accidental qualities, and at the
same time preserves the (metallic) form and the equilibrium of its moistness
with its dryness.

Now to whatever of these (metallic) forms is cold, is added the hot
Elixir, and it heats it and tinctures it red; while to those which are hot with a
heat in excess of equilibrium is added the white Elixir, and it cools them and

tinctures them white, and gives equilibrium to their constitution which was
disordered.

For that which renders necessary the heating of these (metallic) forms in
the refining fire is only the qualitative variation; thus there occur among
them the soft and the hard, the heavy, and the light.

As for silver, the Elixir of Redness when projected upon it fixes it not
by its heaviness but by its stability and ready fusibility and by protecting it
from the fire. Thus the fire is able to accelerate the action, completes the
maturing of the silver, fixes it, and tinctures it, and it becomes gold when the
lightness and whiteness have disappeared from it. For the whiteness in silver
is the necessary consequence of the coldness and small degree of maturing,
and when the cause disappears there disappears with it the effect.
Understand that, therefore, for it is one of the foundations of this Art. and the
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Sages one and all were very jealous of it even with their sons, and more so
with the rest of men.

As for the two leads, that which prevents them from being silver is only
their coldness, which is in excess of that of silver. Their constitution is
rendered imperfect by the paucity of their hotness and maturing.

And since it is known that the Elixir of Whiteness is hotter than the two
leads, in the same way that the hotness of silver is greater than that of the
two leads, then the Elixir of Whiteness may be projected upon the two leads.
[t will increase them in hotness and cohesion until it transforms them into the
just proportion of silver and its hotness, which falls short of gold and goes
beyond the two leads.

Thus, the Elixir of silver is not excessively cold, and the Elixir of gold
1s not excessively hot.

The two coppers, as far as concerns their relationship to gold and silver,

are hotter and drier than the latter. Now things will strengthen their like and
weaken their opposite, so that if the Elixir of Redness is projected upon the
two coppers, it increases them in heat and dryness, and converts them into
powders from which no advantage whatever can be gained. It is therefore
necessary that the Elixir of silver should first be projected upon them, to
moisten them and cool them and convert them into silver: if the Elixir of
gold is then projected upon them it will convert them into gold, after their
transformation into silver. So understand that and think thereon.
These bodies change at first only into the form of silver, and then into gold;
and this follows uniformity of specific nature, for what is right for any one of
all these forms is right for the others, since they are all varieties of the
metallic mineral.

When the Elixir is projected upon mercury it coagulates it not to a hard
mineral but to an elixir in the form of powder, such that when it is projected
upon a mineral form of an imperfect degree it makes it reach perfection of
the species.

Understand, therefore, the hidden things of the secrets of this Art, and
thou wilt attain to a high degree, if GOD, the Most Exalted, will.

And Know, may GOD the Exalted have mercy upon thee that I
intended, in composing this prologue in two sections, only to guide aright
him who looketh into this book of mine. For every Art must have given
materials upon which it is based, and we found that materials of this Art are
these six substances, — nay, five rather, since gold, even if it is of their
number, is perfect, and the Art of Chemistry was founded only to raise the
remaining substances to its level. I have treated the whole matter thoroughly,
in order that the reader may easily enter their town, speak their language,
know their Art, and copy their royal and philo.\nphic;ll procedure. And from
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GOD — may He be exalted and magnified — I ask aid and guidance and right
direction to the Path, by His grace and munificence. Verily, He is powerful
over whatsoever He willeth.
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2 The Arabic Original of Liber de compositione
alchimiae
22 O A paal aSall Caal ) il e Al
The Epistle of Maryanus, the Hermit and
Philosopher, to Prince Khalid ibn Yazid

Liber de compositione alchimiae or The Book of the Composition of Alchemy
1S believed to have been the first book on alchemy that was translated from
Arabic into Latin. The translator was the Englishman Robert of Chester who
was one of the earliest translators to flock to Spain to learn Arabic and to
translate some of the Arabic works. He completed his translation on 11
February 1144.

With the translation of this book, Europe was acquainted with alchemy
for the first time. Thus, Robert writes in his preface to the translation. ‘Since
what Alchymia is, and what its composition is, your Latin world does not yet
know, I will explain in the present book.’"

Alchemy remained something rather new to Europe until more than a
century later. Thus in 1267 Roger Bacon writes in his Opus tertium
(explaining to the pope the rightful role of the sciences in the university
curriculum and the interdependence of all disciplines):

But there is another science which is about the generation of things from the elements. and
from all inanimate things, of which we have nothing in the books of Aristotle: nor do natural
philogophuw; know of these things, nor the whole Latin crowd of Latin writers. And since this
science is not known to the generality of students, it necessarily follows that they are ignorant
of all natural things that follow there from ... And this science is called theoretical ale hemy,
which thu)rm.s about all inanimate lhmﬂ\ and about the generation of things from the
elements.’

Liber de compositione alchimiae acquired a prominent place in the Latin
alchemical literature. The names of Maryanus (Morienus)’ and Khalid

McLean, Adam, 7he Book of the Composition of Alchemy, Glasgow, 2002. p. 5.
Roger Bacon, quoted by John Maxson Stillman, The Story of Alchemy and Earl

l.

2

Chemistry, Dover, 1960. pp. 262-3.

3. Although we do not know much about the life of Maryanus from reliable sources. yet we
can puinl?l reasonably good picture of him. From the text of the dialogue’s treatise, we leamn
that Maryanus was a hermit living in the mountains near Jerusalem. We also learn that he was
a follower of Melkite Christianity. His dialogue with Prince Khalid was conducted in Arabic.
which implies that he was an Arabic-speaking monk. We learn also that the encounter
between Maryanus and Khalid took place in Damascus. From these facts and from the




30 Studies in Al-Kimya’

(Calid) became well known to all alchemists in Europe. Their importance in
alchemy matched that of al-Razi (Rhazes), Ibn Sina (Avicenna) and Jabir
(Geber).

A large number of Latin manuscripts have survived. These were
classified into several categories.” Five contain the original Latin text that
was not altered by later editors. Two of these unedited manuscripts go back
to the 13th century. They are the Glasgow Hunterian Library MS 253, 46r—
53v, and the Paris Bibliothéque Nationale MS Lat. 7156, 197r-201v. They
include the story, as told by Ghalib the mawla (client) of Khalid, which
relates how Khalid and Maryanus (Morienus) came to meet each other. This
is followed by the dialogue between the two.

All the other numerous Latin manuscripts contain a revised dialogue.
Some contain a preface by Robert of Chester, and some have an additional
speech by Morienus. The various parts were printed for the first time in 1559
in Paris. The printed edition contains the preface of Robert of Chester, the
speech of Morienus, the revised account of Ghalib, and the revised dialogue.
The Latin title translates as: ‘Booklet of Morienus Romanus, of old the
Hermit of Jerusalem, on the Transfiguration of the Metals and the Whole of
the Ancient Philosophers’ Occult Arts, Never Before Published’.” The same
publisher issued a second edition in 1564. The text of the Paris editions was
printed in 1572 in a larger collection of alchemical texts published in Basel.’
The Latin printed edition was translated into English, German and French.

The first English translation was done in the 17th century and 1s
contained in a manuscript in the British Library, MS Sloane 3697. This is a
translation of the Paris Latin edition of 1564. This translation was first

following account, we may assume that Maryanus was living near the Monastery of Mar
Saba.

At that same time in history, St John of Damascus (675—¢. 749) was a high official in
the court of the Umayyads in Damascus. He was a Damascene from a Syrian family, and
carried the family’s Arabic name of Mansur. His father before him was also a high official in
the service of the Umayyads. St John was a Melkite and he retired, probably in 726, to the
monastery of Mar Saba near Jerusalem, Palestine. The ecclesial heirs of St John were also
Arabic-speaking Melkites such as Theodore Abu Qurra, who wrote in Arabic. The Melkite
Church was the first Near Eaastern church to adopt Arabic as its official language in about the
8th century. (For more information on Christianity in the early Muslim Empire see the
numerous works of Sidney H. Griffith.)

4. Stavenhagen, Lee, A4 Testament of Alchemy, The University Press of New England,
Hanover, New Hampshire, 1974, pp. 53-4, and Appendix I. . ‘—

5. Morieni Romani, Quondam Eremitae Hierosolymitani, de transfiguratione metallorum et
occulta, summaque antiquorum philosophorum medicina, Libellus, nusquam hactenus in
lucem editus. Paris, apud Gulielmum Guillard, in via lacobaea, sub diuae Barbarae signo.
1559.

6. Pernam, Petrus (ed.), Auriferae artis, quam chemia vocant, antiquissimi authores, sive
Turba Philosophorum, Basilea, 1572, 2 vols.
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published by Holmyard in 1925 in its 17th-century English.” Adam McLean
published a recent edition in current English in 2002.°

[n 1974, Lee Stavenhagen who published the Latin text on opposite
pages to his translation undertook an English translation based on the oldest
unrevised Latin manuscripts.’

As is customary with most historians of alchemy of the 19th and 20th
centuries, such as Berthelot and Ruska, doubts were cast on the old
established knowledge about the Latin translations of Arabic works. Thus
the Latin works of Jabir were considered by Berthelot to be authored by a
Latin Pseudo-Geber. The Morienus-Khalid dialogue did not escape a similar
kind of judgment. Ruska who was a master in the art of considering most
works to be written by pseudo authors, cast doubts about Robert of Chester’s
translation and on Khalid, Maryanus and their dialogue, and he came out
with the conclusion that the whole Latin work was a compilation by an
[talian Christian cleric possibly as late as the 14th century. Other scholars
followed Ruska in this assumption. "’

The curious thing is that Ruska knew about the existence of several
citations in Arabic alchemical literature extracted from the Maryanus—Khalid
dialogue, but this did not deter him from coming out with his conclusion.
The Italian compiler, he assumed, should have known Arabic and he had
interpolated some Arabic citations. Ruska did not know yet about the
existence of the complete Arabic texts. This stresses again the fact that
historians of science, however eminent and scholarly they appear to be,
should not come up with sweeping conclusions based on the limited Arabic
sources available to them.

Although Stavenhagen was also sceptical about Robert of Chester and
his Latin translation, yet he became convinced that the work was ‘certainly a
translation from Arabic’. He arrived at his conclusion after he saw
Holmyard’s translation of 7he Book of Knowledge Acquired Concerning fhﬁ
Cultivation of Gold il del ) u,-s uiSall el’-“ of Abu al-Qasim al-"Iraq.
This 1s 1n addition to the mention of Maryanus and Khalid in the

7. Holmvard. Eric, ‘A Romance of Chemistry’, a series of articles that appeared in C!rcnzim‘;\'
and Industry, Part 1, Jan. 23, 1925, pp. 75-7; Part 1, Jan. 30, pp. 106-8; part 11, ?\ﬂlgrch 13,
1925, pp. 272—6: Part IV, 20 March 1925, pp. 300-1; Pa‘rl \ (prm}cd IV by ﬁcrror); 27 ‘March
1925, pp. 327-8. In this series of articles Holmylrd puhh‘shﬁcd lﬂhc full text of the 17th-century
English translation of Ye Booke of Alchimye (Sloane MS. 3697).

8. McLean, op. cit.

9. Stavenhagen, op. Cit.
10. McLean, op. cit. p. 3:
I1. Abu 'l-qasim Muhammad Ibn Ahmad Al-'Iraqi, Kitab cl/~II/III.nJ[— mu/tm.mhf: zira‘at adh-
dhahab: Book of Knowledge Acquired Concerning the Cultivation of Gold, the Arabic text
odited with a translation by E. J. Holmy ard. Paris: Geuthner, 1923,

Ruska. Julius, Arabische Alchemisten, Wiesbaden, reprint, 1967, p.
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commentary of Ibn Umayl on the Book of the Silvery Water and Starry Earth
eaill ja Wy B4l Wl QS Stavenhagen did not know about the
existence of the complete Arabic manuscripts of the Maryanus-Khalid
dialogue.

There is no doubt about Khalid’s place in the history of the Umayyad
Caliphate. Ruska and others doubted whether he has engaged himself in
alchemy. Sezgin gave enough historical evidence testifying that Khalid did
actually work on this science.

Jabir in Kitab al-Rahib reported on Khalid’s relationship with
Maryanus, * and citations from the dialogue were given by most succeeding
Arab alchemists.

We have in the text of the dialogue itself strong evidence regarding the
authenticity of the meeting between the two men. One is the mention of the
words mawla and mawali. The mawali were non-Arab Muslim freemen. The
system existed only during the Umayyad period, namely in the early period
of the Arab rule in Syria, where Khalid lived. The mawali were assimilated
during the Umayyad period and when the Abbasid caliphate arose, there was
no distinction between Arab and non-Arab Muslims, and the word mawla
ceased to be used."” This is one indication that the story of the dialogue was
written during the Umayyad period.

There is also clear evidence of the correctness of the dates. Maryanus
says that he became a hermit four years after the death of Hiraql (Heraclius),
namely in 645. When he met Khalid he was a very old man according to
Ghalib’s story. We can assume that he was in his eighties and that he was in
his thirties when he decided to become a hermit. This indicates that the
meeting took place in the last decade of the 7th century or probably at the
beginning of the eighth, when Khalid was an adult in his thirties. The
historical dates are plausible and are in conformity with each other.

A further indication is apparent in the name of Maryanus itself. This
name is written as Marianus in non-Arabic Western literature until modern
times. This name was common among the followers of the Melkite church in
Syria and Egypt that was loyal to the Byzantine emperors. The name was
ancient Roman, well known to the Latins. If a pseudo-Latin writer had
compiled the dialogue as was suggested by Ruska, he could not be ignorant
of the name Marianos so as to deform it into Morienus, as he has done with
all the Arabic names. On the other hand, the Arabic writer wrote the correct

12. Stapleton and Husain, Three Arabic Treatises on Alchemy by Muhammad Bin Umail,
Arabic texts edited by M. Turab, Asiatic Soclety of Bengal Calcutta, 1933, pp. 54, 84.

13. Sezgin, Fuat, Geschichte des arabischen Schrifftums, Vol. 1V, Brill, 1971, pp. 120-5.

14. Mukhtarat Jabir ibn Hayyan, ed. Paul Kraus, Cairo, 1935, p. 529,

I5. About the mawali see article MAWLA in EI, New Edition.
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name as it was pronounced and written throughout the centuries until
modern times.

Similarly several Arabic terms for substances were deformed when they
were translated into Latin, again testifying to the Arabic origin of the Latin
text. .

The language of the Arabic text contains several Islamic expressions
influenced by the language of the Qur’an. These same expressions were
translated faithfully into Latin and consequently into English as can be seen
by examining the texts that are presented here. : - :

We can cite other examples testifying to the Arabic origin of the
dialogue. It is doubtful that a Latin writer could have composed a text wit.h
such historical authenticity and full of so many Arabic terms and Islamic
expressions. e | .

Maryanus was a Melkite'® as is attested by h.lS title Rumi and b;v his
allegiance to the Byzantine Emperor Hiraq] (Heracllus)l. The word Rumi here
describes a follower of this faith. The Melkite church is also known as R.um
Catholic in Arabic. He was either a native of Palestine or E:gypt.“-.\./lel}mes
are usually the people of Syria, Palestine and Egypt who remained talthfull to
the Council of Chalcedon (451) when the greater part turned 'M?nophysne.
The word means imperialist and the root of the name 1s Semitic from malka
in Syriac for king (malik in Arabic). | &

After the Arab conquests of the Near East in the 7th century, the native
Christians of the various Christian churches were the main \'eh}cle through
which the various sciences and philosophy were trz}nslated trgm 9reek.
Syriac, Coptic and Persian into Arabic. Folquxers of lh.e Melkite Lj1urg}}
were among the first to adopt Arabic in their liturgy, egrher than the (L\‘pllt.

and the Maronite Churches. They were among the earliest -trar?slalors _ot the
sciences into Arabic.!” Amongst the earliest Melkites to write in ..%rabtf was
Theodore Abu Qurra (740-820),"* who refers to hiIIlStL"“ as a dlsqplc of .l‘ohn
of Damascus (d. 749), and al-Bitriq who lived during the cahpha_t\c t_\t .al—
Mansur (754-775). Arabic was already in use as a language n ( hristian

Y b o~ 4 » Y ‘R ey ) I] i
16. Melkite: pertaining to the Greek Catholic € hurch. The expressions ‘I\oom h‘\.lmIka :]t
. ' 3 :" X T ) » o rinte no 3 1©e
‘Rumi Kathuliki’ both literally mean ‘Roman Catholic In these titles, Rome refe r.\imll h\ ¢
: 7 . " 3 ' » ~ - -y M\

City of Rome in Italy, but to the city of { onstantinople. Constantinople was called the Ne

Rome. |

17. George Khoury, The Arabic Chrishan I e PR s

http: www.al-bushra.org/arbhrtg/arbxtn0L.htm See also: Samir RDATE 5 .\ _\ l. g | _1
. ‘. 1. o < ) - 3 3 .. : N .

Arabic Apology for Christianity ( 750)". in Samir Khalil Samir and Jorgen . ielsen (ex

Al =) s v )

- ' : hi id ] { - . ‘ ) l ‘:i\i\] ‘ ‘I l !lllc
. j ‘J 'TICS id"‘j' ! I- \'rccl\.'l I li!(l { - \
( Iil’ \."(1 I"J/'f{ t!“”’{"\l .r."t I.JJ i '.\“ iic ! L8 \ 1 ;

1994), pp. 57114
18. See article Abu Qurra in £/, New Edition

Literature. an article on the mternet al
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churches at the beginning of the 8th century:'” The use of Islamic terms, as
is used in the Maryanus-Khalid dialogue, was common among followers of
the Christian churches when they started writing in Arabic. One of the
Arabic Christian manuscripts from the 8th century contains so many
Qur’anic expressions that the reader of this manuscript would think he was
reading an Islamic text.”’ Maryanus lived in this period when Arabic was in
use by Christian intellectuals and thus he was able to express himself freely
in Arabic in his dialogue with Khalid. This also confirms the report of Ibn al-
Nadim who mentions that Khalid ibn Yazid summoned a group of Greek
philosophers who were versed in Arabic from Egypt and ordered them to
translate books on san'a from Greek and Coptic into Arabic.”! Greek
philosophers in this case mean native scholars from Egypt who remained
Christians.

In 1971, Sezgin published Vol IV of Geschichte des arabischen
Schrifftums. 1t indicated the existence of complete Arabic manuscripts of the
Maryanus Khalid dialogue.** Similarly in 1972 Manfred Ullman’s Die Natur
und Geheimwissenshaften im Islam was published, also giving similar
information about the complete manuscripts.” Both furnished information
about other Arabic works that gave citations from the dialogue.

Thus the question of the Arabic origin of the dialogue was settled. It was
deemed necessary, however, to edit the Arabic text, to translate it into
English and correlate it with the English translation of the Latin text.

The present chapter aims at this. The writer had sought to obtain copies
of the two known Arabic manuscripts from the libraries of Istanbul, and he
was fortunate to receive help.24 These are Fatih 3227 (ff. 8b—18b) and Sehit
Ali Pasha 1749 (ff. 61a—74b). The writer was also able to secure copies of
several Arabic manuscripts that gave citations from the Maryanus-Khalid
dialogue. The appendix gives a list of the Arabic sources available for this

study, and a list of the manuscripts that were not available. It is believed that
more Arabic sources may appear in future.

19. Rachid Haddad, ‘La phonétique de I’arabe chrétien vers 700’ in: Pierre Canivet and Jean-
Paul Rey-Coquais (eds), La Syrie de Byzance a I'Islam. VII e-VIII e siecles (Damascus:
Institut Frangais de Damas, 1992), pp. 159-64.

20. MS. Sinai Arabic 154, see Mark N, Swanson, ‘Beyond Prooftexting: Approaches to the
Qur'an in Some Early Arabic Christian Apologies’, The Muslim World 88 (1998): 308—11.

21. Ibn al-Nadim, A/-Fihrist, Cairo, n.d., p. 352.

22& ‘;;/ng op. cit., pp. 111 and 126, and the Arabic updated version, Jeddah, 1986, pp. 163
an ;

23. Ullmann, Manfred, Die Natur und Geheimwissenshaften im Isiam, Leiden, 1972, pp. 192-
3

24_. ‘Proﬁ:ssor Fuat Sezgin sent me copies on CD-ROM which was an invaluable help in
editing the Arabic text. IRCICA in Istanbul sent another copy on microfilm.
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The Arabic texts of Fatih and Sehit Ali Pasha are similar to each other
with minor differences. The largest citation occurs in Kitab al-shawahid ﬁ
al-Hajar al-wahid, in BL MS add 23418. It was found that the. text i.n this
MS has been revised so that it deviates to some extent from that in Fatih and
Sehit Ali Pasha. . ‘

The texts in Fatih and Sehit were compared with the two l?ngllsh
translations mentioned earlier. It was found that the trgnslatlon (-)f
Stavenhagen corresponds very well with the Arabic text of Fatih and Sehit.
This result seems understandable because Stavenhagen opted to translate Fhe
oldest unrevised Latin text, whereas the 17th-century Eng-lish tran§lat10n
published by Holmyard and McLean is based on the revised Latin text
printed in Paris in 1564. . . -

The English translation of Stavehagen and the Arablc? text s_tan with Ghalib’s
account and contain the dialogue. The Speech of Morienus is not part of the
Arabic text nor of the earliest unrevised Latin text translated by Stalvenhagen.

The last few pages of the English translation of the.Latm t.ext are not
found in the Fatih and Sehit manuscripts. Investigation will continue to find
the possible Arabic texts that correspond with these la§t fe\jv pages. .

The account or prologue of Ghalib is reprod'uced in this article in Arabic
followed by our English translation of this te>.<1, .and then follo{;ws
Stavenhagen’s English translation of the Latin te?ct. This }wll enable the rea . e;
to examine the correlation between the Arabic wording and the Epghs
translation of the Latin text. The important deviations bet\\-feen. the {\rablc and
Latin text are indicated. The footnotes indicate some of ?he dlStOI‘tl'OrIS of the
Arabic names. There must have been errors in the Latin trapslat.lon due to
some ambiguity in the Arabic text or to the lack of understanding it. T.'.hereh%s
also sometimes a purposeful editing while the translator was undertaking his

work. These will become apparent to the reader.
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The Epistle of Maryanus, the Hermit and Philosopher.
to Prince Khalid ibn Yazid.
[A Testament of Alchemy|™
ook g -
s ) Gaa Hl) Al pss
In the name of God the merciful and compassionate

. 26
[In the name of the Lord, holy and compassionate”™ |

‘ e e . our translation of the Arabic text.
75 SQtavenhagen’s English translation of the Latin text follows our translation of the
ZJ. vlay il O AeliE

and is placed between square brackets.
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[This is the story of how Khalid ibn Yazid ibn Mu'awiyya®’ came into
possession of the spiritual riches handed down from Stephanos of Alexandria

to Morienus, the aged recluse, as is written in the book of Ghalib, bondsman of

Yazid ibn Mu'awiyya.
Now Ghalib was Yazid's faithful servant,”® entrusted with all his master’s

possessions, and in time, it is said, became faithful servant likewise to Yazid's
son Khalid.] *
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Ghalib the Mawla of Khalid ibn Yazid ibn Mu'awiya said that the reason
behind Khalid’s accomplishment of the noble art (al-san’a al-karima) is that
he went one day on a picnic to Dayr Barran in Damascus. He was fond of the
art (al-san’a), fascinated by it so that he would not give preference to
anything else. He was constantly searching and experimenting with it and
enquiring about what might come his way, hoping that he may arrive at it.

[Ghalib relates as follows how Khalid ibn Yazid ibn Mu'awiyya sought out
Morienus the Greek,’' who lived as a recluse in the mountains of Jerusalem.
One day, Khalid went abroad to a place called Dirmanam.* He was
assiduous in his quest for the Major Work,” continually enquiring after all
those he assumed to be privy to this operation.]

26. This is a translation of the Muslim verse that precedes the start of any text. (e )l dl) av

&> 1 The word Lord is the ecclesiastic expression for God.

27. The names of Khalid, Yazid and Mu'awiya were distorted in the various Latin
manuscripts. See Lee Stavenhagen, p- 2, notes | and 2.

28. Ghalib was a mawla and not a servant.

29. This is a short introduction to the Latin text.

30. Dayr Burran is most probably Dayr Murran in Damascus. It was on the lower slopes of
Jabal Qasyun, overlooking the orchards of the Ghuta. It was a large monastery, and around it
was built a village and, one presumes, a residence in which the caliphs could both entertain
themselves and keep watch over their capital. Dayr Murran often figured in poems of the
time. The Caliph Yazid I (father of Khalid) was staying there sometimes. Other caliphs and
their representatives visited or lived there on various occasions (Soudrel, £.7. under Dayr
Murran). Khalid, according to this text, used to stay sometimes at Dayr Murran as well.

31. Rumi here denotes a person from the Rum Catholic Church.

32. Dirmanam is a distortion of Dayr Murran; see note above.

33. The Major Work is al-san'a in Arabic 4=uall In the later Latin revised versions the word
Magistery was used.
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The Epistle of Maryanus, the Hermit and Philosopher, to

Figure 2.1 ‘ VeI |
; Prince Khalid ibn Yazid, MS Fatih 3227 (ff. Sb—18b) the

Arabic text of the dialogue.
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dit Morienus Romanus, Calid Regi
A gvpuorum:quemRobertus Ca-
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Figure 2.2 Liber de compositione alchimiae, the Latin text of the

Maryanus-Khalid dialogue.
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On that day, a man came to him and asked for permission to be allowed to 1
enter and see him. He was allowed in and he saluted eloquently. He said: |
brought to the Amir a benefit that nobody else had matched.

[and on this occasion a certain man came to him and desired to speak with
him. Hearing of this, Khalid bade the man come before him. He saluted
Khalid, and Khalid returned his greeting.

The fellow then spoke thus to Khalid: ‘I dwell in the mountains of
Jerusalem, and I have come to you, O King,™ with delightful news. Never
has anyone before me given any king such cause to rejoice.’]

s 3k ok
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Khalid asked him: and what is the benefit that you have brought with you?

[‘And what is this news?’ asked Khalid.]
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He said: I had learned that you are seeking the art (a/-sana) and are asking
about it. (Ghalib said) that Khalid sat straight and said: Yes. (The man) said:
O Amir. 1 live in Jerusalem (al-Bayt al Mugaddas) and 1 saw in it an ascetic
called Maryanus (Marianus) al-Rahib (the Hermit). Who has attained the Art

34. Khalid was not a king because he did not become a caliph after his father Yazid. In the
Arabic text he is called amir or prince.
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(san’'a). He comes every year to Jerusalem (al-Bayt al-Mugqaddas) and
donates a huge amount of money and gives the poor and the needy.

[He replied: ‘I have heard many say that it is you who continually seek after
the operation which the philosophers call the Major Work. I will bring you
to the knowledge of it through a certain Romaean, who lives as a recluse in
the mountains of Jerusalem, but whose dwelling place I well know. He sends
large amounts of gold to Jerusalem every year.’]
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Then Khalid said to him: If you are telling the truth I shall give you what
you will ask for, but if you have lied then you will receive what you deserve.

[Khalid said to him: ‘If I find that you have told the truth, I will reward you
with whatever you may ask. But if you have lied, you may expect the
worst.’ |
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The man said: I am content with this since you have treated me with justice.

[‘Well,” the fellow replied, ‘so be it.’]
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Khalid rejoiced and was pleased with what the man had said. He ordered for
him a reward and raiment and he promised him good, according to Ghalib.

[Then Khalid rejoiced greatly and commanded that the man be rewarded
with gifts and raiment and much else, as he had promised him.]

* %k
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Then he asked me to accompany him with a group of mawali.

[And the king commanded me along with many other of his servants to go
with him. |
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We travelled in realms rising up with some terrains and descending with
others. We stayed thus for several days in search of that ascetic until we
located him. We found that he was an old man, weak, of good appearance
and elegant countenance, wearing a woollen robe and his skin showed as if it
was worn.

[And so we set out. After wasting much time going from one place to
another, in hopes of chancing upon the recluse, we did indeed find him. He
was tall of stature, though aged, and although lean, so noble of countenance
and visage that he was a marvel to behold. Yet he wore a hair shirt, the
marks of which were borne on his skin. ]
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We rejoiced at finding him and we treated him kindly and persuaded him
until we arrived and brought him to Khalid who was greatly delighted to see
him. We have never seen Khalid so pleased at anything before.

[We rejoiced to have found him and spoke kindly to him, at last persuading
him with sweet words to relent, and brought him with us back to our own
country, there presenting him to King Khalid. Never before had we seen the
king so pleased by anything. |

ok

35. The word 4is has several meanings. It can mean picture or face. The general meaning is
that Maryanus had a wrinkled skin due to his old age.
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Then he turned towards me and asked me about our journey in the country
and our return and I related to him what happened with us from the
beginning till the end.

[At last he turned to me and asked what had befallen us in going and
coming, and told him the story from beginning to end. |
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Then he turned to the old man and asked him: what is your name?
He answered: Maryanus al-Rumi.

[Then the king regarded the aged man we had brought and wished to know
by what name he was called. The elder replied, I am called Morienus the
Greek.’]

% % %
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Then Khalid asked: Since when have you been in this state?

[And Khalid asked: ‘How long is it now that you have dwelt as a recluse 1n
these mountains?’ |
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He replied: Four years after the death of Hiraql.

[He replied: ‘I began my retreat four years after the death of King
Herakleios.”]
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36. The Arabic name is Hiraql. This name was distorted in Latin as was the case with all other

names.
37. (4l ._55 Cb‘.‘.al) yaall Jal 7T QTR VY |
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Then Khalid said: Sit down Maryanus. He sat down and was given a seat of
honour. Khalid was pleased by his noble appearance and politeness.

[Then the king bade Morienus be seated, and himself arose to give Morienus
a place of honour beside him, much pleased with his reserve, modesty, and
elegance. |
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Then he said: O Maryanus, would it not have been kinder to you if you were
in a church or a monastery?

[The king said to him: ‘O Morienus, recluse though you be, would it not be
better that you live in the congregation of others, rather than alone in the
mountains?’ |
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He said: May God guide the Prince. Good is from God and it is in his hand
to do what he wills. You are right, rest in that is more and wandering causes
more fatigue and tiredness; but a farmer reaps what he sows, and 1 hope that
good will result from what I am in, if God wills. Man will not achieve rest
except by much toil.

[He said: "Perhaps, O king. But the virtues | look for are in God and in his
hand. who will do as he will. And while I grant that, as you have said, life
might be easier for me than in the mountains, still only he who sows shall
reap, and he must reap that which he has sown. Now I trust that I have
gained some little virtue of my own. A man cannot attain repose except
through labours of the spirit."|
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Then Khalid said; Had this been said from the heart of a believer. Then he
said: O Maryanus I heard that you are a virtuous and a devout person,
therefore I desired to see you and I have sent after you.

[Then the king said: ‘These things are true, if said from the heart by one
believing in God. O Morienus, I am pleased that you continue in your faith. |
wished to see you and therefore sent for you.’]
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Maryanus said to him: I am not unique. Moreover, among people there are
many like me. Death is awaiting each; it is harder on bodies than their sins,
and what follows death is longer, harder and greater. And God is our aid.

[Morienus said to him: ‘You need not marvel at one such as me, a mere son
of the race of Adam. At best, I might only be somewhat comelier, except that
the passage of time has altered me. There are many like me among men. And
at the end is cruel death, than which no punishment is worse; yet a harsher

punishment awaits the spirit after death. But the almighty Creator be our
aid.’]
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Khalid said: God help us in dealing with him because he is a cunning man
despite his old age.

[The king replied: ‘“Thus God may confound man, who is only scorned the
more, the more he i1s advanced in age.’|
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3. The Latin translator edited this Arabic sentence.
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Then Khalid commanded that I take him to a part of the palace and to bring
to him a Christian man from among the elder scientists to entertain him and
talk to him, so that he can feel at home with him, which I did.

[Then the king commanded me to conduct Morienus to a dwelling near the
royal palace and to fetch one of the Christian elders who might speak with
him and comfort him with sweet words, and thus set his heart at peace. I did
SO. |
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Khalid used to visit him twice a day to sit and chat with him asking him
about the various nations, past days, biography of kings and the stories of the
Greeks (the Byzantines). He told him about the wonders of the people, their
rule and their affairs, things that Khalid had never heard before. This caused
Maryanus to occupy a high place in the esteem of Khalid, more than
anybody has ever occupied before.

[and the king made it his custom to come twice every day to Morienus,
sitting down with him and speaking with him, but asking him nothing
concerning his magistery. The king often stayed long, and Morienus
confided greatly in him. Khalid enquired repeatedly about the customs both
royal and common of the Greeks, and about their times and histories. Never
at a loss for a reply, Morienus retold the marvels of their deeds and
discoursed expertly on their sciences, matters such as the king had never
before heard. Not anyone before had ever held such a firm place in the
king’s affection as Morienus soon came to hold.]
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Then Khalid said to him: O Maryanus, I have pursued the Art (a/-san a) for
some time and searched about it and laboured in it but I did not tind anybody
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who can give me information or guide me to it. And I ask you to enable me
to know it and learn its treatment and you will have whatever you request,
and in addition you will be returned to your original place; and you do not
have to be afraid from me.

[Eventually Khalid addressed him: ‘O Morienus, know that I have long
sought the Superior Work, but found none to counsel me in this matter.
Therefore, I earnestly request that you prepare for me some portion of your
magistery. You shall have from me then whatever you may ask, and I will
see to it that you return to your own land, God willing. Nor need you
thenceforth have any fear of me.’|
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Maryanus said to him: I knew that you did not send after me unless you had
a need for me. As to what you said, O Prince, that I do not have to be afraid
from you, | have reached the stage at which no body like me should be afraid
except from God. You have bestowed on me what is befitting for you, and I
have seen of your kindness, your sympathy, your benevolence, your mercy
and your love such that a person like me should not hide anything of what
you require. Added to this what [ see of your intelligence, your
comprehension and the nobility of your faith and your pursuit. Praise God.

[Morienus said to him: ‘O king, may God enrich you. Now | understand that
you have sent for me only out of great need. But I disregard the kind
assurance you added, namely that [ should not fear you, inasmuch as | have
no need to fear anyone save God alone. You have approached me as an equal
in spirit, and now [ see by your affection, excellence, and discrimination that
one such as | should have no reason to keep from you anything of that which
you seek, for you are indeed a man of good intentions as well as deeds and
most virtuous. Very well, you have attained to your initiation and instruction
simply and with the greatest ease. May the Creator be praised!’]
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At this Khalid smiled and said: A person with whom compassion is not
effective will be harmed by crudeness. Haste is an act of Satan.

[At this, King Khalid smiled, and then said: “The crudeness of haste ensnares
any man, unless he be ruled by patience. I am of the house of Mu'awiyya,
and there is no strength save in great God most high.’|
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Maryanus said: I shall explain to you, and there is neither might nor power
but in God, the most high the supreme. May God guide you to the better.
Listen to this science (hikma) and you will know what is needed and
understand it and learn it and will contemplate its inside and outside traits so
that you will become acquainted to it if God, glory to him, wills.

This matter that you have requested cannot be attained by any one by
force and cannot be gained by violence and can only be acquired from a
scientist by kindness, affection and true love. First it is a fortune from God,
glory to him. He delivers it to whom he chooses from among his creatures by
supreme power. He causes him to learn it and discloses to him its secrets;
and this is one of the gifts of God, the high. He teaches it to whom he loves
from among his creatures and his subjects and to those who are his guides
and are submitting to him.

[Morienus then said: ‘O king, may God enrich you. Now attend to the
examination of this operation, and you will know it well and understand.
Consider it thoroughly from beginning to end, and you will know all things
that pertain to it, God willing. No one will be able to perform or accomplish
this thing which you have so long sought or attain it by means of any
knowledge unless it be through affection and gentle humility, a perfect and
true love. For this is something which God gives into the sure keeping of his
clected servants until such time as he may prepare one to whom it may be
handed on from among his secrets. Thus it is only the gift of God, who
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chooses among his humble and obedient servants those to whom he reveals
it.’]
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Khalid then said there is no course of action except by guidance from God,
the most powerful and dignified.

[Khalid said to him: ‘Surely we know that nothing can be done without the
help and guidance of God, most high and eternal.’]
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Then Khalid said: Sit down, O Ghalib, and write what will take place
between him and me.

[Then King Khalid said to me: ‘O Ghalib, quickly now, sit down and write
all that we have said.’]
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39. The Arabic text makes Maryanus call Khalid by his name without any formality, whereas
in the Latin text Morienus is addressing Khalid as ‘O, King’.
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Maryanus said: Know, O Khalid, that God, the high, has created his servants
weak from weakness.”’ They cannot hold back what he had advanced and
they cannot advance what he had held back. They cannot know anything
except what God reveals to them, and they cannot understand except what
God gives them, and they cannot get except what he has opened a way to it
by his power. He made those whom he has chosen from among his creatures
seek the knowledge of this mental gift that takes out its possessor from the
hard toil of this world and lead him to the riches of future life and its
delights. They continued transmitting its knowledge by inheritance from one
to the other until the science was eradicated and its people had gone and the
teachers could no longer be found. From those genuine books that had
remained there are the books of the holy men and philosophers that were
written by our predecessors and were left as inheritance to those successors
whom God has willed to attain this Art that was described to be too elaborate
and to be full of falsehoods. If they have said too much and called things by
other than their true names and described them by symbols yet without doubt
they have explained them, clarified them, and informed about them by the
art and by examples and allusions. They tried to keep away the fools and to
prevent darkness by intelligent minds and true sayings and so they perplexed
men of comprehension and reduced to nothing those who have no belief.
They signalled to men of science and comprehension, clarified, and
explained. The wise should seek science and should not fall short of it. Let
him put his hope in God and desire from him that he enthuses in him true
guidance in all his affairs, and to bestow on him critical understanding, good
handling, correct interpretation and excellent compiling without deviation.

[Thereupon Morienus continued: ‘Almighty God in his power created
powerless servants who can neither undo what he has done nor advance what
he holds back, nor can they even know anything except what he reveals to
them or accomplish anything except what he grants to them. Nor are they
able even to possess anything except by the strength that same God has
conferred upon them, nor even govern their own spirits except insofar and so
long as he has ordained for them. And from among his servants, he chose to
select certain ones to seek after the knowledge he had established that
rescues him who masters it from the wretchedness of this world and assures
him riches to come, God willing. While those so chosen used to hand down
this knowledge to their own heirs, it was at last lost and its masters
dispossessed of it when none could be found any more who knew it. But of
the books which set forth the matter correctly there remained a few by the
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ancient seers who went before us. They left their knowledge as a legacy to
their successors, whom God had chosen to become adepts according to the
methods that had been explained truthfully and forthrightly by their
predecessors. The ancients, however, did not refer to the matters pertaining
to this science by their proper names, speaking instead, as we truly know, in
circumlocutions, in order to confute fools in their evil intentions. This they
did by formulating their convictions and true sayings always in parables, so
that only those of great wisdom and resource would be able to uncover their
true meaning. Since the ancients thus disguised this knowledge, those who
would learn it must understand their maxims. Nor may they draw back from
this, but must fix their faith in God and persist to the end that he bring them
to this knowledge, improve; their estate, and give them direct, unerring
access to the methods of the science. |
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Khalid said: O Maryanus, you have spoken and excelled, and you preached
and your message was well received, and gave advice that caused relief, and
it 1s not unfitting if somebody like you with his scholarship, his age, his
knowledge and his judgment has promised to bring this into completion.
Explain to me what I am enquiring about and clarify it to me in an
unambiguous description that saves me from occupying my mind and
exerting it in this question. Is it from one thing or from several?

[King Khalid then said: ‘Now well taught and well spoken, O Morienus, nor
do I hold these precepts strange, coming as they do from a teacher of such
wisdom and years as yourself, who is willing that I should learn this science.
Therefore explain to me clearly that which I ask of you, sparing me needless
labour over this matter which I seek from you. Tell me whether this
operation is accomplished only by a single principle or by several.’]

41. This 1s the first question of the Morienus-Khalid dialogue.
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APPENDIX: ARABIC TEXTS OF THE MARYANUS — KHALID

o
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S N O

DIALOGUE

Available
Complete manuscripts

MS Fatih 3227 (ff. 8b—18b).
Sehit Ali Pasha 1749 (ff. 61a—74b).

Large citations

British Library MS add 23418, al-Shawahid fi al-hajar al-wahid (ff. 123a—
125b).

Fragments

al-'Iraqi al-Simawi, al- ‘ilm al-muktasab, BL MS add 24016 (ff. 27, 28, 48).
al-Jildaki, Nihayat al-talab I1, Berlin, MS 4184 (fo. 183).

Manuscript of Abdallah Yurki Hallag, Aleppo (p. 180).

NLM (National Library of Medicine), MS A-70 (ff. 53b-57b).

Existing but not available at the time of writing this chapter

Khanji, Cairo, according to Kraus, Jabir, vol. I, p. 182. Sezgin, p. 126 (seems
to be a complete one).

Haidarabad, Asafiya, according to Stapleton. See Sezgin, p. 111.

Tehran, Khaniqah-i- Ni'matallah 145 (a fragment, 18b) Sezgin, p. 126.
Leningrad University, MS Or. 1192, Sezgin, p. 126.

as-Sifr al-mubajjal, see Siggel Katal. Gotha p. 65; see Ullman, p. 193, note 2.

al-Iragi al-Simawi, K. al-Aqalim al-sab’a, see Siggel Katal. Gotha p. 25; see

Ullman, p. 193, note 2.
Chester Beatty MS 5002 (fo. 55a). see Ullman’s Catalog, p. 172.

Personal Collection; see Kraus I, p. 187.




3 The Arabic Origin of the Summa and Geber Latin
Works: A Refutation of Berthelot, Ruska and
Newman Based on Arabic Sources

ABSTRACT

This chapter presents a reassessment of the Geber Problem based on research
into the extant Arabic works of Jabir ibn Hayyan and other Arabic works
that incorporated his ideas. Part 1 discusses the hypotheses of Marcelin
Berthelot that heralded the problem and texts from the Summa and Arabic
sources are compared, and thus the Arabic identity of the Summa 1s
confirmed.

Part 2 refutes the assumptions of Julius Ruska about a Latin author for
part of the Liber Geberis De Investigatione Perfectionis Magisterii of the
Riccardiana manuscript, and for the Summa. It follows that all the
assumptions of William Newman that he built on Ruska’s speculations,
about a previously unknown compiler called Paul of Taranto as the author of
the Summa are baseless.

INTRODUCTION

‘Geber’ was the name ascribed to the author of a series of alchemical
treatises, which began to appear in the Latin West in the middle of the
thirteenth century. These treatises included the Summa Perfectionis
Magesterii; De Investigatione Perfectionis,' De Inventione Veritatis; Liber
Fornacum and Testamentum, which were usually printed together between
the fifteenth and seventeenth centuries. These were known until the
nineteenth century to be translations of works originally written in Arabic by
Jabir ibn Hayyan.” His name, in the Latin form ‘Geber’, became widely

I This short treatise is not the Liber Geberis De Investigatione Perfectionis Magisterii of the
Riccardiana manuscript that is the subject of our discussion in Part 2.

2. The exact dates of the appearance of the Geber Latin works are a matter of speculation. The
first assumptions regarding the Summa and the four treatises which accompany it were made
by Marcelin Berthelot. La Chimie au Moyen Age (Paris: Imprimerie Nationale, 1893). vol. 1,
343-4: Ernst Darmstaedter speculated about the Liber Claritatis, *Liber claritatis totius
alkimicae artis, Bologna Cod. lat. 164 (153)" (later: dem arabischen Alchemisten Geber
zugeschrieben, or: als deren Autor ‘Gieber’ genannt wird), (Roma: Archeion, 1925 1928),
reprinted by Fuat Sezgin, Natural Sciences in Islam (Frankfurt: 2001), vol. 71, pp. 325-482.
Robert Multhauf eave a review with a discussion of the available information, 7he Origins of
Chemistry (1 ondon: Oldbourne. 1966), pp. 167-75. William R. Newman, in his PhD thesis
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celebrated. The Summa was so successful that, according to George Sarton,
it became the main chemical textbook in medieval Europe,3 and 1its author
was called ‘the father and founder of chemistry’ by some Western
historians.”

Nobody had challenged this attribution to Jabir until the end of the
nineteenth century. In 1893, Marcelin Berthelot claimed in his work La
Chimie au Moyen Age that these treatises had been written by Latin authors
who would have used Jabir’s name in order to facilitate the diffusion of their
own works. Berthelot was a noted scientist and a public figure, and as a high
official, he was most influential in France.” He 7outlined his reason in
writing his history of chemistry in the introduction to Volume 3. He said that
it is necessary that ‘we radically change the current ideas about the chemical
knowledge of the Arabs, and on the influence exerted by this knowledge on
the civilization and science of the West’."

However, several eminent historians of chemistry and alchemy raised
serious objections to Berthelot’s assumptions. The earliest appeared in 1905
by Henry E. Stapleton,” while Eric Holmyard raised the largest and most
consistent objections in a series of papers published between 1922 and
1928.% James R. Partington sided with Holmyard,” whereas Lynn Thorndike
would further question Berthelot’s accuracy and judgments. "

Despite those refutations of Berthelot, in 1935 Julius Ruska attributed

the authorship of a part of Liber Geberis De Investigatione Perfectionis

(Harvard University, 1986), vol. 1, pp. 118-21, discussed both Berthelot’s assumptions and
Multhauf’s analysis and gave his own interpretation.

3. George Sarton, Introduction to the History of Science (Baltimore: Williams & Wilkins for
the Carnegie Institution of Washington, 1931), 2, 1043.

4. Ferdinand Hoefer, Histoire de la Chimie (Paris: Didot, 1866), vol. 1, 327, 329, 340; Eric
John Holmyard, “An Essay on Jabir ibn Hayyan’, in Studien zur Geschichte der Chemie,
Festgabe Edmund O. v. Lippmann, ed. Julius Ruska (Berlin: Springer, 1927), pp. 28-37.

5. Berthelot was Minister of Public Instruction, and Minister of Foreign Affairs (7he Nation,
21 March 1907), He was also a member for life of the Senate (The Nation, 23 December
1901).

6. Berthelot, op. cit., vol. III, p. 6. See also p. 16.

7 Henry E. Stapleton & Rizkallah F. Azo, ‘Alchemical Equipment in the Eleventh ¢. A.D’,
Memoirs of the Asiatic Society of Bengal, (Calcutta: 1905), 1, 47-70; reprinted by Fuat
Sezgin, Natural Sciences in Islam (Frankfurt: 2001), vol. 61, Chemistry and Alchemy, Texts
and Studies, VI, 1-25. ' |

8. Most of Holmyard’s papers are reprinted in Fuat Sezgin’s series, Natural Sciences in Islam,
in the three volumes on Jabir ibn Hayyan, (Frankfurt: 2002), 69, 70 and 71 and in vol. 55,
Chemistry, Texts and Studies (Frankfurt: 2001) 1, 131.

9. James R. Partington, ‘The Identity of Geber’, Nature, 111 (1923), 219-20.

10. Lynn Thorndike, History of Magic and Experimental Science (New York: Columbia
University Press, 1923), vol. 2. 471-2; (1934), vol. 3, 401, 46, 64, 179, 355,
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Magisterii of the Riccardiana manuscript'' to a Latin author,'> who would
also be the author of the Summa. In 1986, William Newman adopted
Ruska’s assumptions and attributed the Summa to a previously unknown
writer by the name of Paul of Taranto."

In this way, although the ‘Geber Problem’ is more than one century old,
and in spite of the definitive judgments by Holmyard and other scholars, the
assumptions of Berthelot, Ruska and Newman are still adopted uncritically
by Western historians of alchemy.

We have dealt with some of Berthelot’s assumptions elsewhere and
they will not be repeated here;'* thus in Part 1 of the present chapter we
make a brief summary of our refutation of these assumptions, and continue
with a discussion of the remaining ones.

In Part 2, we dispute Ruska’s speculations in his study of the D/P and
his unfounded assumption that a Latin author wrote part of it. We shall also
discuss William Newman’s assumptions which he had built on Ruska’s
speculations, and which culminated in his conjecture that an unknown
compiler called Paul of Taranto was the author of the Summa.

In this way, we hope to contribute in bringing to light the deliberate
errors on which the early history of Latin alchemy is built.

PART 1 REFUTATION OF MARCELIN BERTHELOT’S
ASSUMPTIONS

Berthelot’s main claims for Latin authors of Geber’s works are summarised

, : : 15

in the following assumptions:

. The treatises carrying Jabir’s name were written by Latin authors, who
attributed their work to Jabir due to his high standing in the West.

2. There are no Arabic originals for these same works.

3. The style in the Arabic works by Jabir is vague and allegoric.

| 1. Henceforward to be mentioned as DIP. This treatise is a long one and 1t is not the short
treatise of the same name that is usually printed with the Summa

12. Julius Ruska. ‘Ubersetzung und Bearbeitungen von al- Razi's Buch Geheimnis der
Geheimnisse’ (1935), reprinted by Fuat Sezgin, Natural Sciences inlslam . vol. 74, Al- Razi,
[1, 261-347.

|ﬂ1 \\‘ji”illln R Newman, T/."(' Summa !]t’!'.ft(fh”h'\ of l“.\n‘fuu-"LF‘t‘r;‘('-'“ A Critical Edition
Translation and Study (Leiden: Brill, 1991).

14. Ibid.

15. The assumptions of Berthelot are dispersed in the various chapters of his three volumes,
especially in vols 1 and 3, but Chapter X of volume I (pp 336-50) embody his main

hypotheses
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4. The style of the Summa recalls the style of the Schoolmen.

5 The Summa is devoid of Muslim expressions, which are extravagant in
the Arabic texts of Jabir.

6. The Summa contains an account of the arguments against transmutation,
which is not existent in Arabic works.

7 The Arabic works of Jabir do not contain practical recipes for the
preparation of materials.

8 The minor Latin works bearing Geber’s name mention more modern
materials. such as saltpeter, as well as the preparation of nitric acid,
which are absent in the Arabic works of Jabir.

9 The Arabic works do not mention the sulphur-mercury theory of the
generation of metals, nor the three principles in metals — sulphur,
arsenic and mercury.

We shall now discuss these assumptions in the same order:
1 Jabir’s Hypothetical High Standing in the West

Before the translation of Arabic works into Latin, alchemy was unknown in
the West. Robert of Chester finished in 1144 the first translation from Arabic
of a book on alchemy — Liber de Compositione Alchimiae. In the preface he
states, ‘Since what Alchymia is, and what its composition is, your Latin
world does not yet know, I will explain in this present book.’ '® Between this
and 1300, some major Arabic alchemical works were translated into Latin.

These included Tabula Smaragdina, Turba Philosophorum, The Secret of

Creation of Balinas, De Perfecto Magisterio, attributed to Aristotle, De

Aluminibus et Salibus and the Liber lumen luminum by al-Razi, parts of

Kitab al Sab‘in (The Book of Seventy) by Jabir,'” and possibly De anima in
arte alchimiae attributed to Ibn Sina (Avicenna).'®

16. Eric J. Holmyard, Makers of Chemistry (Oxford: Clarendon Press, 1931), 86. See also:
Ahmad Y. Al-Hassan, “The Arabic Original of Liber De Compositione Alchemiae, The
Epistle of Maryanus, the Hermit and Philosopher, to Prince Khalid ibn Yazid’, Arabic
Sciences and Philosophy, 14 (2004): 213-31; see also Lee Stavenhagen, Liber de
Compositione Alchimiae, ‘A Testament of Alchemy' (Hanover, New Hampshire: The
University Press of New England,1974), 51-2.

17. Multhauf, Origins of Chemistry, 167. See also: Robert Halleux, ‘The reception of Arabic
alchemy in the West’, in Encyclopedia of the History of Arabic Science, ed. Roshdi Rashed
(London: Routledge, 1996), vol. 3, 886-902.

| 8. Multhauf, Origins, 160-1.
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The ‘Book of Seventy’ that was partially translated by Gerard of
Cremona in the twelfth century, does not carry Jabir’s name.'~ Most Latin
authors believed it was a work by al-Razi, and the actual author remained
unknown until the end of the nineteenth century.20 Other than this, we do not
know of any other work by Jabir that was translated into Latin before the
middle of the thirteenth century.

The alchemical works of the thirteenth century that were written by
[Latin authors such as the works of Michael Scot (1175-1233) and of Vincent
de Beauvais who wrote his speculum works between 1220 and 1244, quote
numerous Arabic authors, but Jabir (Geber) is not among them.”' For
Albertus Magnus, the only authority in alchemy was Ibn Sina, whereas
Roger Bacon did not mention Geber (Jabir) either, although he was
acquainted with alchemy through Latin translations of Arabic works. >’

Therefore, as Jabir was not known in the West in the thirteenth century,
there is no reason to suppose that any Latin author would attribute his work
to him. On the other hand, according to Roger Bacon’s appraisal of the status
of alchemy at the end of the century, it would be impossible for a Latin
writer to compose such a considerable and mature corpus of alchemical
knowledge. Roger remarked:

But there is another science which is about the generation of things from the
elements [...], of which we have nothing in the books of Aristotle; nor do natg)lral
philosophers know of these things, nor the whole Latin crowd of Latin writers.”

19. Gerard of Cremona, ‘A List of Translations Made from Arabic into Latin in the Twelfth
C’, translated from Latin and annotated by Michael McVaugh, in A4 Source Book in Medieval
Science, ed. Edward Grant (Cambridge: Harvard University Press, 1974), 38, item 65.

20. It is important to remark that the existing Latin manuscripts of Liber de LXX do not carry
the name of Geber. MS. BN Latin 7156 at the Bibliothéque Nationale of Paris carries the
name of an unknown person called Johannis. (The title of this MS is Liber de Septuaginta Jo,
translatus a Magistro Renaldo Cremonensi, de Lapide animali.) Hoefer did not include
Septuaginta among Geber’s works, but listed it as an anonymous Latin work, Hoefer, Histoire
de la Chimie, 32740, 433. We find also in MS cod. speciale conserved at the Biblioteca
Comunale, Palermo, and also in MS 1400 (II), conserved at Cambridge University, Trinity
College, that Liber septuagenta (Liber de LXX) is attributed to al-Razi. See Paul Kraus, Jabir
ibn Hayyan, (Hildesheim: Georg Olms, 1989), 42 [reprint]. In some other manuscripts the
author is anonymous: BL MS Arundel 164; Yale University MS Mellon 2; Ferguson MS 39;
Ferguson MS. 49; Florence, Biblioteca Nazionale MS. Palat. 887: Modena, Biblioteca Estense
MS. Latin 357.

21. On Michael Scot, see Multhauf, Origins of Chemistry,168-70, and also Charles H.
Haskins, “The “Alchemy” Ascribed to Michael Scot’, Isis, 10 (1928): 350-9. On Vincent de
Beauvais, see Multhauf, Origins of Chemistry 168.

22. Multhauf says: ‘The two eminent Latins did not know Geber’. Multhauf, Origins of

Chemistry, 175; see also p. 171.
23. Roger Bacon, Opus Tertium [1266-1268], chapter 12. citation given in English translation
by John M. Stillman, The Story of Alchemy and Early Chemistry (New York: Dover, 1960),

R R R R —————
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Translator of Liber fornacum

Furthermore, there are frequent cross-references between the Summa and the
Liber fornacum. It was possible to establish that the latter is a translation
form the Arabic, and we currently know the name of the translator and the
place and date of the translation.”* This fact is of utmost importance and it is
sufficient in itself to demolish the assumptions of Latin authors for Jabir’s
Latin works. It is indeed bewildering as to why historians of chemistry and
science kept silent about it.

2 Lack of Arabic Originals

We have surveyed all the extant dated Arabic MSS attributed to Jabir.> The
oldest ones (2%) do not date back earlier than the twelfth century. This is to
say, all MSS by Jabir which preceded the twelfth century have perished and,
among them, most probably also the ones used by translators. All Arabic
MSS were written on paper that deteriorates with the passage of time and the
factors of the environment, and not on parchment, that was the only writing
material in the West before the advent of printing.

On the other hand, we should remember that the Arabic originals of
many significant Latin translations of Arabic scientific and philosophic

~

works were also lost, surviving exclusively in Latin or Hebrew.-

3  The Allegorical Style of Jabir’s Arabic Works

Jabir’s alchemical and chemical works may be classified in two groups. The
first includes writings on the Art of alchemy, while the second consists of
numerous treatises on practical alchemy and industrial chemistry.™

262-5; also quoted in A.C. Crombie, Augustine to Galileo, The History of Science, A.D. 400-
1650, Harvard University Press, Cambridge, Massachusetts, 1953, pp. 36-7.

24. Ernst Darmstaedter, ‘Geber Handschriften’ (1924), reprinted in Sezgin, Narural Sciences,
vol. 71, Jabir ibn Hayyan, 111, 299-300. See also: Ahmad Y. Al-Hassan, ‘The Translator of
Liber fornacum: Additional Significant Information’, www.history-science- technology.com.
25. Ahmad Y. Al-Hassan, ‘Jabir’s Surviving Works, www.history-science-technology.com.
26. Beside Geber's Latin works, many other Arabic works exist only in Latin or Hebrew.
Some examples in alchemy are: Nine works of al- Razi on alchemy in Latin, see Fuat Sezgin,
Geschichte des Arabischen Schrifftums (Leiden: Brill, 1971), vol. 4, 282; De anima in arte
alchimiae attributed to Avicenna, see Robert Multhauf, Origins, 160-1; The Secret Book of
Artephius, see Halleux, ‘The Recepton’, 892. There are also many mmportant Latin works in
other disciplines whose Arabic originals were lost such as in mathematics, astronomy,
philosophy astrology and medicine, such as works for Al-Khwarizmi; Ibn Rushd; Ishaq al
Isra’1lt,; Masha'allah; Abu *Alf al-Khayyat and many others.

27. Al-Hassan, Berthelot’s Motives in Choosing the Wrong Arabic Alchemical Treatises and
the Extant Arabic Works of Jabir on Theoretical and Practical Alchemy and Chemistry,
www.history-science-technology.com.
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the translator is given.

The first page of liber fornacum of Geber in which the name of
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Berthelot selected for his analysis works belonging exclusively to the first
group. This was already noticed by Holmyard: ‘[Berthelot] deliberately

wanted to underrate Jabir [...], the choice of Jabir’s works made by
Berthelot is entirely misleading.’*®

4  The Style of the Summa Recalls that of the Schoolmen

Jabir was a philosopher and according to a/-Fihrist,”” he wrote numerous
works on philosophy. More recently, Paul Kraus was able to list 23 titles for
Jabir on philosophy, among which several deal with logic.” In several
works of Jabir, there are arguments where he describes two opposite points
of view and employs logic to arrive at a right conclusion.’’ Thus, Jabir was
well versed in the tools later employed by the Schoolmen.™

5 Muslim Expressions

According to Holmyard, ‘It is here that Berthelot’s ignorance of Arabic led
him astray. As a matter of fact, the Summa is full of Arabic phrases and turns
of speech, and so are the other Latin works.’ >

Our study of the Summa confirms Holmyard’s assertion.”” Indeed, it
retained several Islamic expressions of praise to God, mostly of Qur’anic
origin. Furthermore, there are also well known Arabic sayings. For instance

in De Investigatione, “Contraries set near each other are the more manifest™
£LidY) et Loy o “Haste is from the Devil’s side” Gtaeddl (e dlaall *

28. Eric J. Holmyard, ‘A Critical Examination of Berthelot's Work upon Arabic Chemistry’,
Isis, 6 (1924), 479-99.

29. The Fihrist of al-Nadim, edited and translated by Bayard Dodge (New York: Columbia
University Press, 1970), 2, 862.

30. Kraus, Jabir ibn Hayyan , 1, 161-6.

31. Kitab al Khawass al-Kabir (The Great Book of Properties) contains several chapters of
this kind. MS Or 4041, British Library, chapters (magqgalat) 2; 5: 15: 17; 25; 63-70.

32. In the 12th and 13th centuries, the works of Arab philosophers, notably Ibn Sina
(Avicenna), al-Farabi and Ibn Rushd (Averroes) were translated into Latin. These works
included commentaries on Aristotle. Medieval scholars, known as Schoolmen, used the
logical procedures of Aristotle available to them to defend the dogmas of Christianity. Five
centuries before the Schoolmen in the West, Muslim thinkers used logic to defend Muslim
dogma and the Mutakallimiin of Islam were the predecessors of the Christian Schoolmen. See
Harry A. Wolfson. ‘The Twice-Revealed Averroes’, Speculum, 36 (3, 1961): 373-92{ see also
T.J. De Boer, History of Philosophy in Islam, translated by Edward R. Jones (London: Luzac ,
1903) 43,

33. Eric J. Holmyard, ‘The Identity of Geber’, reprinted in Sezgin, Natural Sciences, vol. 69,

Jabir, Texts and Studies, 1, 66-7.

34, Al-Hassan, Arabic Expressions in the Summa and the /nvestigation, www.history-
science-technology.com. _
35 The Alchemical Works of Geber, translated in 1678 by Richard Russell, itroduction by

E.J. Holmyard, Reproduced by Samuel Weiser (Maine: Weiser, 1994), 4, 17.
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6 Arguments for and Against Transmutation

Debates regarding the validity of a/-San‘a (The Art) and the possibility of
the transmutation of base metals into gold began with the inception of
Arabic alchemy itself.’® Throughout Jabir’s works, references are found to
the need to defend the Art against those who denied it. Jabir systematically
warned his readers to be aware of them and gave instructions on how to
confront them.’” More specifically, he wrote two treatises devoted to the
subject: Al-Burhan wa ithbat al-San°a (The Proof and the Verification of the
Art)*® and Kitab al-thiga bi sihhat al-‘ilm (The Book of Confidence in the
Truth of Science).””

After Jabir, the debate continued unabated. Al-Jahiz (c.781-868) was
not convinced of the validity of the Art"™ and al-Kindi (c. 801-873) wrote
Kitab ibtal da'wa al-mudda‘in san‘at al-dhahab wa al fidda min ghayr
ma’adiniha (A Refutation of Those Who Pretend to be Able to Win Gold
and Silver Otherwise than from Ore).*' His contemporary, Hunayn ibn Ishaq
(808—873) was also opposed to alchemy.* Their attacks were challenged by
al- Razi (865-925) in his book Kitab ithbat al- San'a wa al-radd ‘ala
munkiritha (Book of Confirmation of the Art and Refutation of Those Who
Deny it).”> The debate continued well into the fourteenth century.”

36. References to those who denied the Art are found in the dialogue between Maryanus and
Khalid ibn Yazid, Al-Hassan, ‘The Arabic Original of Liber De Compositione Alchemiae’,
213-31. See Chapter 2.

37. See e.g. NLM MS A33, Kitab al-malaghim al-awwal (The First Book of Amalgams),
folio 9b; Kitab al-tadabir al- saghir (The Small Book of Processes) fo. 92a; and Kitab al-usul
(The Book of Fundamentals), ff, 64a—70b.

38. Kraus, Jabir ibn Hayyan, 1, item No. 85. Al-Fihrist, ed. G. Flugel (Leipzig: Rodiger and
Muller, 1872), item no. 70. Kraus’ numbers of the Fihrist items follow Flugel’s edition.

39. Kraus, Jabir ibn Hayyan, 1 , item no. 236, Fihrist, Flugel, No. 229. Stapleton et al.
mentioned a third work by Jabir, Kitab naqd ‘ala al-falasifa (Book of Refutation of the
Philosophers). H.E. Stapleton, R.F. Azo & M.H. Husain, ‘Chemistry in Iraq and Persia in the
Tenth Century A.D.’, reprinted in Sezgin, Natural Sciences, vol. 73, Muhammad ibn Zakariya
ar- Razi. Texts and Studies, 1, 9-114.

40. Al-Jahiz, K. al- Hayawan, ed. A. Harun (Cairo: Al-Babi al-Halabi, 1950), 3, 374 ff.

41. Al-Fihrist, ed. Bayard Dodge (New York: Columbia University Press, 1970), vol. I, 626.

42, Al- Jildaki, Nihayat al- talab, Sifr 1, Berlin manuscript no. 4184 (Landberg 350a); fo. 16a.
43. Stapleton et al, ‘Chemistry in Iraq’, 54; 112,

44. On the defendants side, among others: A/- Farabi (d. 950), E. Wiedemann, ‘Zur Alchemie
bei den Araben’, Journal fiir praktische Chemie, N.F. 76 (1907), 65-87, 105-23, on 82 and
on 115-22; see also ‘Farabi’nin Simyanin luzumu hakkindaki risalesi’ ed, Ayadin Sayili
(1951), reproduced in Sezgin, Natural Sciences, 60, Chemistry and Alchemy, V1, 45-59; Al-
Hamdani (d. 945), Kitab al-Jawharatayn, ed. C.Toll (Uppsala: Studia Semitica Upsaliensia,
1968), ch. 36; Al- Tughra'i (d. 1211), Kitab Haqa 'iq al-istishhad, ed. Faraj Razzuq (Baghdad:
1982); al- Jildaki (d. 1342), Nihayat al- talab, Sifr 1, Berlin MS No. 4184 (Landberg 350a), 1.
l6a ff. On the opponents’ side: Abia Hayyan al-Tawh idi (c. 930-1023), see M. Ullmann,
Article ‘Al-kimiya’, Encyclopedia of Islam (EI), New Edition; /bn Sina (c. 980-1037), E.J.
Holmyard. and D.C. Mandeville, Avicennae de congelatione et coagulatione lapidum (Paris:
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7  Recipes for the Preparation of Materials

Berthelot assumed that Jabir’s works are devoid of recipes for the
preparation of materials. A survey of 59 MSS by Jabir on practical alchemy
shows the description of large umbers of recipes.” There is a whole treatise
of recipes which is Kitab al-durra al-maknina (The Book of the Hidden
Pearl),” which contains dozens of recipes on the colouring of glass, the
manufacture of artificial pearls and improving their colour, and several other
industrial products. We devoted to this treatise Chapter 6 in the present
volume.'” Also, Kitab al- Khawass al kabir (The Great Book of
Properties),*® contains many chemical and industrial chemical recipes.”
Some are on the manufacture and annealing of steel,’’ the desalination of sea
and brackish water by ultra filtration,”' the manufacture of zunjufr
(cinnabar),”* the colouring of glass,” and the manufacture of pearls.>
Several recipes are on cosmetics (removing unwanted hair,” dying of hair
into yellow gold™ and dying the hands of maidens with various colours),”’
on varnishes and paints including waterproofing,”® making inks of various
colours,”” and several other industrial products. We have discussed in
Chapter 5 these industrial recipes of Kitab al-khawass in detail. The other
books of Jabir contain also many recipes for the preparation of most of the

Paul Geuthner, 1927), reproduced in Sezgin, Natural Sciences, vol. 60, Chemistry and
Alchemy, V1, 147-240, on 194-5 (English) and on 239 (Arabic) ; Ibn Hazm al-Andalusi (994
1064), Ibn Taymiyya (1263—1328) and Ibn Qayyim al-Jawaziyya (d. 1349), see Ullmann, “Al-
kimiya’, EL; see also J.W. Livingstone, ‘Ibn Qayyim al-Jawziyyah: A Fourteenth-Century
Defence against Astrological Divination and Alchemical Transmutation’, Journal of the
American Oriental Society (JAOS) 91(1971): 96-103; Ibn Khaldun (1332-1406), see G.C.
Anawati, ‘La Refutation de I’Alchimie par Ibn Khaldun’, in Mélanges d'Islamologie dédiés a
la mémoire du A. Abel par ses collégues, ses éléves et ses amis, Leiden 1974, 6-17.

45. These 59 MSS are listed in the appendix to our article “The Extant Arabic Works of Jabir
on Theoretical and Practical Alchemy and Chemistry’. www.history-science-technology.com.
46. B.N. MS Arabe 6915.

47. Ahmad Y. al-Hassan, ‘The Colouring of Glass, Lustre Glass and Gemstones, Kitab al-
durra al-makniina (The Book of the Hidden Pearl) of Jabir ibn Hayyan’, Arabic Sciences and
Philosophy, vol. 19, number 1, March 2009, CUP. See Chapter 6.

48. British Library, MS Or 4041; Alexandria Library, MS Alexandria Municipality 5204.

49. Ahmad Y. al-Hassan. ‘Industrial Chemistry in Kitab al- Khawass al-kabir of Jabir ibn
Hayyan’, Journal for the History of Arabic Science, vol. 14, Aleppo. 2008. See Chapter 5.

50. BL MS, article (magala) 16. fo. 32b.

51. BL MS, article (magala) 4, fo. 10b.

52. BL MS, article (magala) 36, fo. 68a.

53. BL MS, articles (magalat) , 28, ff. 53a, 28, fo. 54b, and 35, fo. 66a.

54. BL MS, article (magala), 24, fo. 46a.

55. BL MS, article (magqala) 28, fo. 46b.

56. BL MS, article (magala) 59, fo. 85b.

57. BL MS, articles (magalar), 28, ff. 53b, 60, 60a, 60b.

58. BL MS, articles (magalat) 29, ff. 55a, 56b; 30 57a; 31, 39a.

59. BL MS, article (magala) 29, ff. 56a; 31, 6la.
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chemical materials that were known, which include for example the making
of salt of alkali (milh al-qili),” the refining of tin (rasas qal 1" of iron®
and the other metals.

8 Modern Materials

The large number of recipes described in Jabir’s MSS mention all materials
known to alchemists and chemists until the end of the Middle Ages. We
have dealt with Berthelot’s assertion that saltpeter and nitric acid were first
known after the thirteenth century in Chapter 7.® There, we have shown that
saltpeter was known under various names since the beginnings of Arabic
alchemy and chemistry, while several recipes for nitric acid are given in
Jabir’s Arabic works as well as in other Arabic treatises before the thirteenth
century.

9 Theories of Alchemy in the Summa and in Arabic Works

Contrary to Berthelot’s views, the sulphur-mercury theory and the theory of
three principles of metals — sulphur, arsenic, and mercury — arrived in the
Latin West via Arabic translations. The sulphur-mercury theory was basic to
Arabic alchemy. We shall discuss both theories as they were expounded in
Arabic works and compare them with the texts of the Summa, together with
other theories of Arabic alchemy.

(a) The Two Exhalations Theory

In Arabic alchemy, smoke (dukhan) and vapour (bukhar) were considered to
be the origin of metals and stones and were equated to sulphur and
mercury.” Although the smoke-vapour notion had started with Aristotle,’

60. Jabir, Kitab sundiiq al- hikma, Dar al-Kutub al-Misriyya, Cairo, MS Tab1r’yyat 303, ff.
66b—67a.

61. Jabir, Kitab al- Khawass al- Kabir, MS Or 4041, magala 36, ff. 67b—68a.

62. Jabir, Al-Jumal al- ‘ishran, MS Huseyin Celebi, 743/5, magala 13, p. 489.

63. Ahmad Y. Al-Hassan, ‘Potassium Nitrate in Arabic and Latin Sources’, Proceedings of
the XXI International Congress for the History of Science, Mexico City, 2001. See Chapter 7.
64. While this chapter was being written a paper appeared on exhalations theory by John A.
Norris, ‘The Mineral Exhalation Theory of Metallogenesis in Pre-Modern Mineral Science’.
Ambix, 53 (1, 2006): 43-65. Our essay here concentrates on the exhalation theory in Arabic
literature, and in the Summa. It takes into consideration only the exact text of the Summa,
without any interpretations not stated in the text itself. It may be added that the text of Ikhwan
al-Safa’ says the following about sulphur: ‘Those airy oily parts, with the earthy parts that
were picked up by them, will become combustible sulphur through the cooking by heat and
with passage of a long time.’
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the full account of their role in the generation of metals and the relation to
the sulphur-mercury theory was first given in Balinas’ Kitab sirr al khaligah
(Book of the Secret of Creation) or Kitab al-‘ilal (The Book of Causes ).*
According to Paul Kraus, Jabir drew heavily from this source in his own
works, including the two exhalations theory and the sulphur-mercury
theory.®’

Hugh of Santalla, who stayed in Tarazona from 1145 to 1151, translated
Balinas’ Book of the Secret of Creation into Latin in the twelfth century. We
compared the chapter dealing with the generation of metals in Frangoise
Hudry’s edition of Hugo of Santalla’s Latin translation with the
corresponding chapter in Ursula Weisser’s edition of Kitab sirr al
khaligah,®® and found them to be similar (Appendix 1). From this, it is
evident that the two exhalations theory of the generation of metals and the
sulphur-mercury theory were available in Latin since the middle of the

Rasa'il Tkhwan al-Safa’ wa khillan al-wafa (Epistles of the Brethren of Purity and Loyal
Friends), (Beirut: Dar Sadir, 2004), vol. I1, 106. Section Two, on natural sciences, contains 17
epistles (rasa'il); epistle (risala) number 5 is on ‘How Minerals are Formed".

65. Aristotle, Meteorologica, trans. E. W. Webster (Oxford: Clarendon Press, 1968), III 6,
378a 15 ff. For the text of Aristotle’s exhalations concept, see also F. Sherwood Taylor, 7The
Alchemists (London: Heinemann, 1951) reproduced by Kessinger Publishing Company.
Montana, USA , n.d. , 12-13.

66. Balinas, K. Sirr al-Khaliga, ed. Ursula Weiser (Aleppo: Institute for the History of Arabic
Science, 1979), 243-79. The complete theory is developed in Balinas™ Kitab sirr al-khaliga:
Rasa'il Ikhwan al-Safa; al- Majriti’s Rutabat al- hakim; al- Tughra't’ s Mafatih al- hikma: al-
'Iraqi’s Kitab al-muktasab ; al- Jildaki's Nihayat al-talab and several other later works. See:
Balinas; lkhwan al-Safa; Al- Majriti, MS BN arabe 2612, ff. 39a—40a; Al- Tughra’i, Kitab
mafatih al-rahma wa masabth al- hikma, Wellcome MS OR 21, ff. 36a—36b and 44b—46a;
J.E. Holmyard: Kitab al-'ilm al-muktasab fi zira'at adh-dhahab by Abu 'l-Qasim Muh. b.
Ahmad al-'Iraqi (1923), reproduced in Sezgin, Natural Sciences, vol. 61, Chemistry and
Alchemy, VI, 125-6; Al-lildaki, K. nihayat al-talab, MS Berlin 4184, folios. 29a-29b.
Although there are small variations among these accounts in the details, they are all quite
similar. For this reason, in this essay we follow al- Jildaki’s account.

67. Kraus, Jabir ibn Hayyan, 2, 280-3.

68. The paper of F. Nau, ‘Une Ancienne Traduction Latine du Bélinous Arabe (Apollonius de
Tyane) Faite par Hugo Sanctelliensis...” (1907); :meduu.d in Sezgin, Natural Sciences in
Islam. 60. vol. 1. 289-96: was useful in our study since it gave a list of all the folios of Hugo
of Santalla’s ms. dealing with the generation of metals. Pinella Travagha's study (Una
cosmologia ermetica, Il Kitab sirr al-Haliga/De secretis naturae, Naples, 2001) on the other
hand gave selections only from both Kitab sirr al- khaligah and from Hugo of Santalla’s
Latin translation. His selections from the Arabic and Latin texts did not enable us to compare
the generation of metals in both languages. We had therefore to study the original Arabic
work and the original Latin translation and do the comparison. We used Ursula Weisser’s
Arabic edition of Kitab Sirr al- khaligah (Aleppo, 1979) and Frangoise’s Hudry’s Latin
edition of Hugh of Santalls’s translation; ‘Le De secretis nature du Ps. Apollonius de Tvane,
traduction latine par Hughes de Santalla du Kitab sirr al-khaliga’, Chrysopoeia, 6, 1-154
(Paris. 1997-99).
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twelfth century and not at the end of the thirteenth century, as Berthelot had
claimed.

Vincent of Beauvais was acquainted with these theories. Lynn
Thorndike asserts that in Speculum Doctrinale, Beauvais stated that:

everything has an occult quality opposed to its natural one; that four spirits,
mercury, sulphur, arsenic and sal ammoniac, and six metals, gold, silver, copper,
tin, lead and iron are generated in }lae bowels of the earth; and that the metals are
generated by mercury and sulphur. )

For this reason, Thorndike did not accept Berthelot’s assertion that these
basic theories of alchemy were not known in the West until the Summa had
appeared at the end of the thirteenth century. Although Thorndike did not
question the authenticity of Beauvais’ statement, he was not sure about his
source. ” Now. however, it is conceivable to assume that Beauvais had based
his statement on Hugo of Santalla’s Latin translation of the Book of the
Secret of Creation.”

COMPARISON OF THE EXHALATION THEORY IN ARABIC ALCHEMY AND THE
SUMMA

The Arabic text for the exhalation theory and the text of the Summa, are
reproduced in Appendix 2. An attentive reading of the Arabic and the
Summa accounts shows them to be remarkably similar. Both assert that the
metallic bodies cannot be generated from mercury and sulphur in their
natural form (Summa) or in their coagulated form (Arabic). Both argue that
natural sulphur and mercury cannot be found together in the same mine, but
that each one is to be located in its own separate mine. For this reason, they
should be used in the form of an earthy substance (Summa) or non-
coagulated form (Arabic). Metallic bodies are thus formed from a double
fume (Summa) or from vapour and smoke (Arabic).

This close resemblance of the Summa'’s text to the Arabic one refutes
Newman’s assumption that ‘the theory probably occurred first in the 7P,
from whence it was transferred to the Summa’.”” Indeed the TP’s account
itself is also taken from an Arabic origin.”

69. Thorndike, History of Magic, 2, 471-2.

70. Ibid.

71. The source for Beauvais was not known, and since he was acquainted with the sulphur-
mercury theory and the generation of metals in the bowels of the earth, and since this
information was based on Balinas which was translated into Latin, it is conceivable that
Beauvais might have used the available translation.

72. Newman, Thesis, 1, 169.

73. For the TP’s account of the two-exhalation theory, see Newman, Thesis, vol. IV, Part II,
p. S8-60.
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[t i1s obvious, therefore, that the account in the Summa for the exhalation
theory 1s an Arabic one. This leads us to two corollaries, one regarding the
corpuscular theory, and the other regarding the mercury alone theory.

(b) The ‘Corpuscular Theory’

Newman gave an assumed ‘corpuscular theory’ great publicity, and it was
the main theme of at least one academic conference, the proceedings of
which were lavishly published by Brill of Leiden.” Newman thought that
this theory was first propounded in the Summa and that it was a theory of
Paul of Taranto.” However, this so-called ‘corpuscular theory’ in the
Summa 1s nothing but the same two exhalations theory already discussed.
Nonetheless, it is worthy to remind that Balinas in his Book of the Secret of
Creation, which was one of the basic sources for Jabirian alchemy, and the
basis of the sulphur-mercury theory, had elaborated this Aristotelian concept.
To give special prominence to the alleged singularity of this theory,
Newman chose the word corpuscle to translate the Latin pars, instead of part
as Russell had done.”® Nevertheless, the words ‘pars’, ‘part’ and ‘corpuscle’
are translations of the same Arabic word juz .
Newman also attached particular significance to the degree of ‘packing’ of
the ‘parts’ of a metal; as such ‘packing’ affected its weight and its proximity
to perfection.”” This same ‘packing’ (falziz or tarziz) of the ‘parts’ (ajza
singular: juz’’) of a metallic body occurs frequently in Arabic alchemy
within the context of the two exhalations theory. We present below a small
selection from Arabic texts in order to show how Newman’s ‘corpuscular
theory’ is an old concept in Arabic alchemy.

BALINAS
e On gold: ‘And it became heavy “razin™ because its parts entered into

)78
each other.”’
e On mercury: ‘It is heavy in weight and its parts entered into each

79

other.’

74. An example is Christopher Liithy, John E. Murdoch and William R. Newman, cditort\'.
Late Medieval and Early Modern Corpuscular Matter Theories (Leiden: Brill, 2001). This
work was reviewed and criticized severely by Gad Freudenthal in Journal of the History of
Philosophy 41.2 (2003) 273-4.

75. Newman, Thesis, 1, 288-340.

76. Newman, Summa, 154-5.

77. Newman, Summa, 154.

78. Balinas, Kitab sirr al- khaliga, 258-9.

79. Balinas, Kirab sirr al- khaliga, 237.
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JABIR

e On gold: ‘Its parts entered into each other in an intermingling that cannot
be separated and it works with them all.”®

e On silver: ‘To become gold, silver needs two things: the packing of its
parts (tarziz) and tinting.”"'

AL- JILDAKI

e On metallic bodies in general: ‘A condition for the removal of ailment
from a metallic body 1s that its parts should be packed so that it acquires
weightiness instead of lightness.”®*

(¢) The ‘Mercury Alone’ Theory

The emphasis on mercury, rather than sulphur, is based on old knowledge in
Arabic alchemy. From a single sentence in the Summa, Newman assumed
that this idea would have begun in the thirteenth to fourteenth century. This
sentence reads: “And if you can perfect by Argentvive only you will be the
Searcher out of a most precious Perfection; and of the Perfection of that
which overcomes the Work of Nature.”™

This sentence appears in the Summa’s chapter on the nature of Venus or
copper. The full paragraph reads:

Hence it is manifest that those Bodies are of greater Perfection which contain
more of Argentvive; but what contain less, of less Perfection. Therefore study in
all your Works that Argentvive may excel in the Commixtion. And if you can
perfect by Argentvive only you will be the Searcher out of a most precious
Perfection; and of Perfection of that which overcomes the Work of Nature. For
you may cleanse it most inwardly to which Mundification Nature cannot reach.
But the Probation of this viz. that those Bodies which contain a greater Quantity
of Argentvive are of greater Perfection is their easie Reception of Argentvive. For
We see Bodies of Perfection amicably to embrace Argentvive.

This text is recommending mercury ‘if you can’. However, in the Summa
itself there are recipes prescribing other ingredients besides mercury. For
instance, one recipe is for the solar medicine of the third order that
transmutes silver into gold; here sulphur is the essential ingredient.®

80. Quoted by al- Tughra’i, K. Mafatih al- rahma, from Kitab al-dhahab (Book of Gold) of
Jabir, fo. 65a.

81. Jabir, Kitab al- usil, NLM MS A33, fo. 62b.

82. Al- Jildaki, Nihayat al- talab, Berlin MS 4184 (Landberg 350b), vol. I (sifr 1) fo. 30b.

83. Russell’s translation, The Alchemical Works, 137; Newman, Summa, 206, and his
translation, 731,

84. Russell, The Alchemical Works, 177-8.

o
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The importance of mercury as the matter of metals was repeatedly
stated in the Arabic alchemical literature and it recurred in the Summa and in
the works of the fourteenth-century Latin alchemists, and it is in conformity

with the sulphur-mercury theory.® Concerning the Arabic sources, the
examples below will suffice:

BALINAS

‘I say that the origin of all melting bodies is mercury. Mercury is the origin of
melting bodies and it is the first one among them and they were formed from it.”*

JABIR

‘Mercury is the origin of melting bodies and it §57 their material and first object,
like the sperm for animals or the seed for plants.’

Jabir’s comparison of mercury to sperm was repeated by Amold of
Villanova® and John Dustin but does not occur in the Summa.®

(d) The Sulphur-Mercury Theory and the Composition of Metals

Berthelot assumed that the Arabic works of Jabir did not mention the
sulphur-mercury theory. Later, Newman assumed that a text in the 7P on the
differences in the constitution of metals is unique and is one of two main
proofs for the relationship between the 7P and the Summa. However, the
account for differences in the composition of metals is part of the sulphur-
mercury theory and is an essential concept in Arabic alchemy. Indeed, it is
the basis on which the whole idea of transmutation is built. Gold was the
perfect metal, followed by silver. The four remaining metals — copper, iron,

85. ‘Quicksilver alone is the perfection of metals, and it contains its sulphur inherent in itself”,
Lynn Thorndike, A History of Magic and Experimental Science, 3 (New York: Columbia
University Press, 1953), 58.

86. Balinas, Kitab sirr al- khaliga , 243

87. Jabir, sharh Kitab al- rahma, Jarullah MS 1641 f. 10a. Indeed, Jabir devoted the three
treatises of Kitab al- malaghim (Book of Amalgams) mainly to the preparation of the elixir
from mercury, which had to be purified before it could be used. NLM MS A33, Kirab al-
malaghim, al-awwal (the first) ff. 2a—10b, a/-rhani (the second) ff. 11b-27a, and al-thalith
(the third), ff. 28a-36b.

88. Thorndike, History of Magic, 3, 70.

89. Thorndike, History of A fagic, 3, 97. It is significant to mention that in one work by Dustin,
Desiderbile Desiderium. the name ‘Jeber’ in contrast to the more familiar ‘Geber’ is
mentioned three times, and according to Thorndike, ‘An interesting feature of the two [main]
works [of Dustin] is their frequent citation of Geber or Jeber, whose influence upon Dustin’s
doctrine in these issues seems great and openly acknowledged.” I'horndike, History of Magic,
3, 70) Thus, it seems possible that Dustin was consulting a work of Jabir other than the
Summa.
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tin and lead — were defective. The aim of alchemy was, precisely, to treat the
defective metals in order to be brought back to the 1deal composition of gold.
Arabic alchemy texts give accounts of the differences among the metals in

one form or another.”” The first account is found in the Book of the Secret of

Creation of Balinas. Several other accounts are present in Jabir’s works as
well as in the works of other alchemists.

In the case of gold, the texts quoted below agree that mercury is its
main constituent, while sulphur should be pure and non-combustible.
Regarding other metals, the accounts by Jabir and the Summa are quite
similar, with insignificant variations. Newman acknowledged that this part
of alchemy was common knowledge in the thirteenth century. Nevertheless,
he also believed that the Summa and the 7P contained unique information
regarding the fixedness (non-volatility) and the indication of the amounts.”’
A close look at the Arabic sources reveals that such information was not

unique.

JABIR

‘Mercury is the origin of metals; it is their matter and their principal
constituent.’”*
Further he says:

And we shall say also that all metallic bodies in their essences are mercury that
was set (coagulated) by means of the sulphur of the mine that has risen to it with
the vapours of the earth. Moreover, they (i.e. the bodies) have differed because of
the differences in their properties; and their properties differed because of the
differences in their sulphurs. The differences in their sulphurs are caused by the
differences in their earths and in their positions in relation to the heat that reaches
them from the sun as it oscillates in its orbit. And the finest of those sulphurs, the
purest and the most temperate was the golden sulphur and for this reason mercury
was coagulated with it firmly and temperately; and because of this temperance it
resisted fire and it stood firm and fire was not able to burn it in the same way as it
burns other bodies.

IBN SINA

If the mercury be pure, and if it be commingled with and solidified by the virtue
of white sulphur which neither induces combustion nor is impure, but on the

90. One of the best explanations for the defects of the four metals. iron. copper, tin and lead is
to be found in al-'Iraqi’s treatise; see E.J. Holmyard: Kitab al-'ilm al-muktasab, 124-30. It
elaborates on the differences among the metals. See Chapter 1, Appendix 2.

91. Newman, Thesis, vol. 1, 81-4,

92. Kitab sharh kitab al-rahma, Jarullah MS 1641, fo. 10a.

93. EJ. Holmyard, K. al-idah, in The Arabic Works of Jabir ibn Hayyan, edited with
translations into English and critical notes, (1928), reproduced in Sezgin, Natural Sciences,
69, Jabir Ibn Hayyan, Texts and Studies, 1, 54.
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contrary is more excellent than that prepared by the adepts, then the product is
silver. If the sulphur besides being pure is even better than that Just described, and
whiter, and if in addition it possesses a tinctorial, fiery, subtle and non-combustive
virtue, in short if it is squperior to that which the adepts can prepare, it will solidify
the mercury into gold.

IKHWAN AL- SAFA

If mercury was pure and if sulphur was free from impurities and if their parts are
comingled, and if their quantities were at the quropriate ratio, then ibriz gold will
be formed after a very lengthy period of time

SumMmA

Therefore, 'tis now clear from the precedent, that if clean. fixed. red, and clear
sulphur fall upon the pure substance of argentvive (being}{it self not excelling, but
of small quantity, and excelled) of it is created pure gold. "

To conclude, it is clear that the constitution of metals according to the
sulphur-mercury theory is the same in the Summa as it is in Arabic alchemy,
from which it was derived.

(e) The Theory of the Three Principles: Mercury, Sulphur and Arsenic

One of Berthelot’s main hypotheses was that the theory of the three natural
principles was not mentioned in the Arabic works. Newman stated similar
views. This theory and the inclusion of arsenic as the third principle was
Newman’s second main argument to establish the 7P as the source of the
Summa

Let us now point out that the inclusion of arsenic among the metallic principles is
not easily extracted from the Arabic sources that our texts may have used.

He then concludes that

The Summa and the TP share the unusual theory that arsenic must be included
among the metallic principles: this further substantiates our view that dependence
— let us now say a direct dependence — exists between the two texts.

Nevertheless, the three principles — mercury, sulphur and arsenic — are

94. Eric J. Holmyard and Desmond C. Mandeville, Avicennae De congelatione et
conglutinatione, 147-240.

95. Rasa'il lkhwan al-Safa’, 2, 106.

96. Russell, The Alchemical Works, 132.

97. Newman, Thesis, vol. 1, 86.
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always grouped together in Arabic alchemicgag texts _whenever spirits are Further, numerous chapters in the Summa are based on this concept also.'"
discussed. This naturally also applies to Jabir.”™ Arsenic was a major Spirit, We have discussed this topic elsewhere. '*

like sulphur, and there is extensive literature on its preparation and use In
chemical operations.% Thus, the conclusions of Berthelot and Newman must

have been based on a lack of familiarity with Arabic sources and a very Unique Jabir Traits in the Summa

limited number of available Latin texts translated from Arabic. None knew Besides the discussions given above of Berthelot’s assumptions, we would
Arabic: Berthelot relied on few texts of Jabir of the allegorical category like to close Part I of this chapter by showing three unique traits of Jabir’s
translated for him, and Newman relied on a very small number of available writing, which distinguish his Arabic works. These same distinguishing

Latin translations. features exit again in the Summa and the other Geber Latin works.

A (@) ‘Our Volumes’
Jabir wrote scores of books and treatises, for which he compiled three
fihrists (indices). These are listed in the Fikrist of Ibn al-Nadim. More
recently, Paul Kraus devoted one full volume to catalogue the works of
Jabir.'" Within these contexts, it is not surprising to find Jabir continually
referring to his numerous other volumes or books. This referral became a

And one of its principles is arsenic which has preparation, wor‘k and .p_rec'g S
tincture: this is in addition to the high quality of this principle and its nobility.

Further, he says:

We have to believe also that sulphur is one of the spirits and it is necessary tl‘i)r thg characteristic feature of his style. Ll
gold work; and arsenic is one of them and it is necessary for the 51!v_er work; an In T ' S D
if arsenic is used in the gold wc){k it will be deficient, and if sulphur is used in the , ?a,ﬁ? SisthoRion e tinRacts erer 4o speaks of Jus O_ther
silver work it will be deficient. volumes’. ™ He declares that the Summa is the sum of what he had written
; N 109 . ~ .
in his ‘other volumes’.”™ Certainly, those ‘other volumes’ cannot possibly

be the minor texts traditionally linked to the Summa. As we shall see below.

SUMMA |
Julius Ruska, followed by William R. Newman, assumed that the
[t now remains that we at present speak of arsenick. We say it is of a subtile Riccardiana DIP was a source for the Summa. Ruska based his assumption
: St i IS fined than : ' : > ?
matter, and like to sulphur; therefore, it needs not be otherwise defin on a single paragraph in the DIP which refers to the author’s other

sulphur. But it is diversified from sulphur in this, viz. because it is easily a tincture =
of whiteness, but of redness most difficultly: and sulphur, of whiteness most

difficultly: but of redness easily.

volumes.
We conclude from all this that the expression ‘our volumes’ does not
apply to any of the above few Latin works. The expression ‘our volumes’,

(f) The Three Orders of Medicines

In the Book of Seventy of Jabir, the concept of the three orders of medicines is 104. The Summa, Russell’s translation, Second Part of the Second Book, chapters X—XX, pp.
mentioned in numerous chapters. The Summa contains complete texts :8;—7&’,7.
e ; . 103 5. See www.history-science-technology.com where we gave the English texts from
¢ nd to the texts of the Book of Seventy. , 11500 £y ere we gaye the kng s frc
descrlbmg this Conceps that ERILESRO f J Russell’s translation and compared them with our English translation of the corresponding

Arabic texts.

106. Kraus, Jabir ibn Hayyan, 1.

107. Kitab al-manfa'a or the Book of Benefit in L ‘élaboration de 1'élixir supréme, ed

Lory,153; Kitab ustuquss al-uss al-thalith, in E.J. Holmyard, The Arabic Works of Jabir ibn

Hayyan, reproduced by Sezgin, 101; Kitab al-muntakhab min Kitab al-Ittihad, NLM MS A
3, ff. 121a, 145b; Kitab al-sirr al-maknin, NLM MS A 33, fo. 175a; Kitab al- Khawass al-

Kabir, British Library MS Or 4041, ff. 33a, 47a, 87b, 88a.

108. Russell, The Alchemical Works, De investigatione 18, 19; Summa, 23, 24; De inventione,

201, 214, 221, Liber fornacum, 227, 229, 240, 253, 254.

109. Russell, The Alchemical Works, 23.

110. Julius Ruska, ‘Ubersetzung’ (we shall use in this paper the page numbers of Ruska’s

original paper), 78.

98. Among Jabir’s numerous works that discuss spirits (mercury, sulphur and arsenic) are:
Kitab al- riyad, Bodleian, MS Marsh 70, ff. 5a, 6a, 6b and 8a; Kitab al-usul, BL MS Add
23418 fo. 145a; Kitab al- Khawass al- Kabir, maqila 66, Alexandria Municipality, MS 5204,
fo. 143b; Kitab ustuquss al-uss al-awwal, in E.J. Holmyard, The Arabic Works of Jabir ibn
Hayyan (1928), reproduced by Sezgin, 229.

99, Jabir, Kitab al-khalis al-mubarak, NLM, MS A 33, ff. 250a-250b.

100. Kitab al-Jumal al-l)ishrin, MS Huseyin Celebi, 521.

101. Kitab tadbir al-arkan, in L 'élaboration de 'élixir supréme, Jabir ibn Hayyan, ed. Pierre
Lory (Damas Institut Fran¢ais de Damas 1988), 142.

102. Russell, The Alchemical Works, 61 .

103. Russell, The Alchemical Works, pp. 161, 195.
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repeated in each of the Geber works, points out to an author who had written VARTR
a large number of works on alchemy. Such an author cannot possibly be a
pseudo-Geber, as we do not know of any thirteenth-century Latin author Since there appeared many books of ours on this Art that is called fiikma
who wrote so extensively on alchemy. Nor do we know of any Arabic or of (philosophy) which has no limit and is the ultimate of philosophy, it became

: k I ho had composed scores of unavoidable that we should put down a book that explains our previous
any pre-Arabic author. The only nown gut 10r who had comp : abbreviated words. Consequently, we are explaining one word of a certait art fin
treatises and books on alchemy was Jabir, and his style is reflected also in the previous abbreviated treatises] by a hundred words of the same art fin this
the Latin works. volume]. So that this _yolume [Book of Seventy] contains what was in our former

and our later books.

(b) The Principle of the Dispersion of Science Further, he says

Paul Kraus affirms that one of the most characteristic traits in Jabir’s works

is his continual declaration of not having exposed the full truth in one place [Wed have wriﬁten before this book of ours several books dealing with such
el _ | ] ; undamentals like these, and all are dispersed. We have made this book of ours

only, but that he hlleiij distributed the al(?hemlcal knOWledge throughout his like the sum of those fundamentals, and arranged it in twenty pans.?b

countless treatises.  He constantly advises the student of the Art to collect

and study his books. The Latin works of Geber also exhibit this same trait. SUMMA

JABIR Our whole Science of chymistry, which, with a divers compilation, out of the

books of the ancients, we have abbreviated in our volumes. we here reduce into
one Sum. And what in other books written by us is diminished. that we have
sufficiently made up, in the writing of this book of ours. and supplied the defect of
them very briefly. And what was absconded by us in one part, which we have
made manifest in the same part, in this our volume: that the compleatment of so
excellent and noble a part of philosophy, may be apparent 2

Understand that we have compiled in this art many books in numerous topics and
arranged them 1n different ways. Some were related to others and some were
complete in themselves [...]. Each complete book is adequate on its own. As to
those books that are related, each one needs the other, and no person can benefit
by using them unlessI ;1,6 gets hold of a complete collection (and) read them all and
learn their purposes. ~

PART 2 JULIUS RUSKA’S HYPOTHESIS ABOUT
THE RICCARDIANA LIBER GEBERIS DE

We declare that we have not treated of our science with a continued series of NGBS TG ATIONE TPERFTECT:IOIWTS‘ AND

discourse, but have dispersed it in diverse chapters. And this was done; because, THE ASSUMPTION OF NEWMAN

if it had been delivered in a continued series of speech, the just man, as well as ABOUT PAUL OF TARANTO AS

him that is evil, might have usurped it unworthily. Therefore we have concealed it THE AUTHOR OF THE SUMMA

in places, where we more openly speak; yet not under an enigma, but in a plain
discourse to the Artist.

GEBER

Ruska’s and Newman’s Assumptions

- Rl B - i . e T :
(¢) Jabir’s Books of ‘Sums The following chart is a reworked copy of the one that William Newman had

[t 1s not rare to find similar declarations in Jabir’s Arabic works, and in the drawn to summarise his assumptions regarding a pseudo author of the
‘S’Hﬁﬂna. The opening paragraph of the Sunﬂna 1s similar to thc Col'resp()nd]]]g SUH”HU [)(’]:f(’(’”()/”.\. We shall also use it here to summarise the
one in his Book of Seventy. Jabir distinguished between his larger and assumptions of both Ruska and Newman.

smaller books and in the preface to the former, sometimes he states that a
larger book is a sum of the knowledge dispersed in the smaller ones.

| 14. Book of Seventy, article 1, al-lahir ‘Divinity’, Lory, L ‘élaboration de I 'élixir supreme, 8.

1 11. Kraus, Jabir ibn Hayyan, vol 1, XXVII-XXX. 1 15. Jabir, Kitab al-rivad, MS. Marsh 70, fo. 2b.
112, Lory, L élaboration de I'élixir supreme, Kitab al-manfa'a, 153-4. [16. Rllﬁ.\g‘ll. The .—H('hvn{h al Works, 23. | :
113. Russell, The Alchemical Works, 196. ['17. William Newman, The Summa Perfectionis, 65.
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In 1925, Ernst Darmstaedter discovered a codex in the Riccardiana
Library of Florence (MS 933), containing Latin MSS devoted to Arabic
alchemy. He affirmed that it corresponded to the end of the thirteenth
century and it included ‘the oldest MS of the Summa Perfectionis of Geber
that I know, but among other things, the Liber Geberis de Investigatione
Pefffé’cfl'OI?fS’.llS In this chapter we shall designate the Riccardiana de
Investigatione Perfectionis as DIP (no. 5 in the diagram, Figure 3.3).

In that period, Julius Ruska was deeply involved in his study of al-
Razi, and in 1935 he wrote an extensive paper in which he assumed that this
newly discovered DIP (no. 5) is a reworking of Liber Secretorum Bubacaris
of the BN of Paris'" (no. 3). He declared that the attribution of the DIP to
Geber was erroneous: ‘only one example of the thoughtlessness with which
ignorant writers and scribes put arbitrary names to alchemical treatises’. 2

He therefore decided to include the DIP in his study of the Latin works
of al- Razi."”' Ruska even suggested further that the last part of the DIP had
been written by a late Latin author (no. 4) who would have also been the
author of the Summa (no. 6).'” He considered that Liber Secretorum
Bubacaris (no. 3) was a reworking of Liber Ebu Baccar er Raisy of Palermo
(no. 2), which was a translation of Kitab al-asrar of al- Razi (no. 1).

In 1986, William R. Newman adopted all Ruska’s assumptions and
based his voluminous work on them; his main goal was to search for the
unidentified Latin author that was imagined by Ruska. For this purpose, he
conceived a maze of bewildering assumptions with an abundance of Latin
citations to conclude that a previously unknown Paul of Taranto, a compiler
of a treatise with the title of Theorica and practica (no. 4), was the author of
both the Riccardiana DIP (no. 5) and the Summa'>® (no. 6).

We shall prove in this part of the chapter that all the assumptions of
Ruska and Newman are untenable and without foundation. And since the
Riccardiana DIP is pivotal in Ruska’s and Newman’s assumptions, the
analysis and discussion of this treatise will be a major component in this
chapter. To do this we shall discuss all their assumptions as illustrated in
Figure 3.3, under the following main headings:

118. Ernst Darmstaedter, ‘Liber Misericordiac Geber. Eine lateinische Ubersetzung des
grosseren Kitab al rahma’. (1925), Republished by Fuat Sezgin in Natural Sciences in Islam,
71, Jabir ibn Hayyan, Texts and Studies, 111, 181.

119. We shall refer to this MS henceforth as Bubacaris.

120. Ruska, Julius, ‘Ubersetzug’, 86.

121. Ruska, ‘Ubersetzung’, 26.

122. Ruska, ‘Ubersetzung’, 53.

123. Newman, Thesis, vol. 1, 96-7.
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o The Latin MSS of Kitab al-Asrar of al- Razi: We shall prove here that
the Palermo MS (Liber Ebu Baccar er Raisy — no. 2) is not related to
the Paris MS (Liber Secretorum de Voce Bubacaris — no. B

® Ruska's Assumption that the Riccardiana DIP is an Edition of Liber
Secretorum De Voce Bubacaris : We shall prove here that the DIP (no.
5) is not an edition of the Bubacaris (no. 3).

e Autribution to a Latin Author: We discuss here why Ruska’s assumption
of the attribution of part of the DIP and of the Summa to a Latin author
(no. 4) 1s unsubstantiated.

e The Jabirian Paragraph of the DIP on which Ruska and Newman Based
their Hypothesis of a Latin Author of the Summa: We prove here that
the single paragraph on which Ruska had based his conjecture about a
Latin author is simply a translation of one of Jabir’s recognisable
statements. This fact alone disproves the whole hypothesis of Ruska
and Newman about the imaginary Latin author (no. 4).

e Arabic and Islamic Expressions in the DIP: We go a step further here to
prove that the D/P as a whole is rich in Arabic and Islamic religious
and non-religious expressions, including the part that Ruska had
assumed to be written by a Latin author.

e Arabic Technical Terms in the DIP: We continue our proof that the
DIP, including the part that Ruska had assumed to be written by a
Latin author, is rich in Arabic technical terms that are not part of the
usual terms that a Latin author will use in his writing.

e Jabir as the Likely Main Author of the DIP: We prove here that Jabir is
most probably the author of the major part of the DIP, contrary to
Ruska’s assumptions. Our proofs are supported by the fact that the DIP
refers to Jabir’s Libro quietis (Kitab al- raha), and we discuss this book
in some detail.

e Further Examples from Newman's Assumptions: After we have proved
that the whole structure shown in Newman's diagram is imaginary, we
give few further examples from Newman’s assumptions to demonstrate
how they are without any foundation.

e The TP as a Compilation: we end this chapter by giving further
examples to illustrate that the 7P of Paul of Taranto is a mere
compilation from translations of Arabic alchemy. This excludes any
possibility for it to be a source for the DIP or the Summa as was

assumed by Newman (4, 5 and 6 in Figure 3.3).

This list of topics should guide the reader in selecting what topic is of
interest to him or her. If reading the whole paper is not possible we advice
the reader to read: ‘The Jabirian Paragraph of the D/P on which Ruska and
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Newman based their Hypothesis of a Latin Author of the Summa’. This is a
short text but of great significance.

(1) Kitab al-Asrar

fevey e

(2) L. Ebu Baccar
er Raisy

l —y e e e e ey

(3) L. Secretorum
de voce Bubacaris

!

(5) De invstigatione
perfectionis

A

(6) Summa

L (4)TP

O

Figure 3.3 The assumptions of Ruska and Newman.

Ruska assumed that an unknown Latin author (4) wrote part of the D/P
(5) and that he also wrote the Summa (6). Newman based all his work on
Ruska’s assumptions and imagined that the unknown Latin pseudo author 1s
called Paul of Taranto who wrote a treatise TP (4), the DIP (5) and the
Summa (6).

The Latin MSS of Kitab al-Asrar of al- Razi

o f > ~ 3 L e L
We all know that Kitab al- asrar (Book of Secrets) of al- Razi ™ 1s a
practical treatise on alchemy, devoid of theory. In the first two parts, it

124. Henceforward to be mentioned as KA.
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gives a classification of substances and a description of alchemical
apparatus, and in the third and largest part, practical recipes. This work
remained little known in the West throughout the centuries and the number
of available Latin MSS is small.'” Ruska examined six of them: (1) BN
6514; BN 7156, both from the thirteenth century; (2) Oxford Bodleian
Digby 119, fourteenth century; (3) Cambridge Trinity College 1120,
fifteenth century; (4) B.L. Sloane 1754, fourteenth century; (5) Palermo
Codex Speciale 19, fourteenth century. '

As the title of ‘book of secrets” on various subjects was very common,
and in order to distinguish one from the other, the name of an author was
customarily attached to the title. In this way, the first four copies, listed
above, carried the name of ‘Bubacar’, while the latter two — Sloane and
Palermo — carried a distorted name of al- Razi.'*’

The importance of Kitab al-asrar (KA) lies in its first two parts, on
substances and apparatus, which in fact constitute a very small fraction of
the whole work; and they were frequently quoted by compilers. On the other
hand, the third part, on recipes, although it constitutes the major part, seems
not to have been cited in its entirety. This is, probably, because a vast
number of recipes, from both Arabic and Latin sources, were available to
compilers'*® This is the reason why the Latin versions of KA differ in the
content and arrangement of the third part.

The four ‘Bubacaris’ MSS have complete Latin translations of the first
two parts. In 1927, Stapleton ef al. published an English translation of the

125. This work was never printed.

138. Ruska, ‘Ubersetzung’, 1-26. See also: Dorothea Waley Singer (DWS), Catalogue of
Latin and vernacular alchemical manuscripts in Great Britain and Ireland: Dating from
before the XVI century, Brussels,1928. Singer had listed 22 MSS for Lumens Luminus in
England against three only for the Secretorum of Rhazes. (under item 113 for Lumens
Luminus and item 116 for Secretorum).

127. Bubacar is a corruption of Abu Bakr which is part of al-Razi’s name. This work
remained unknown to historians of chemistry, like K.C. Schmieder in Die Geschichte der
Alchimie, (Halle: 1832); Hermann Kopp in Geschicte der Chemie (Branschweig: 1843-1847);
Ferdinand Hoefer took notice of the Bubacaris MSS at the B.N. but did not realise that
‘Bubacar’ was al- Razi. (Ferdinand Hoefer, Histoire de la chimie, 357). According to Julius
Ruska, in his paper, ‘Ubersetzung’, 4, Moritz Steinschneider realized that ‘Bubacar’ was al-
Rizi. Berthelot gave a brief description of the Bubacaris B.N. MSS. (Berthelot, La Chimie au
Moyen Age, 1, 306.)

128. We have mentioned above that we have collected for the present research a large number
of the works of Jibir on practical alchemy and chemistry. This 1s in addition to other works
for other Arabic alchemists and chemists. In Latin translations the works available to
compilers include Liber sacerdotum of Arabic recipes by an anonymous compiler (Berthelot,
La Chimie au Moyen Age, |, 179-228; see also Dorothea Waley Singer (DWS), Caralogue,
item 499): Darmstaedter, Liber claritatis; and Artis chemicae principes Avicenne, atque
Geber, Bale (Basel), Pietro Perna, 1572).
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first two parts of KA, together with extracts from the third.'*” An important
feature of this translation is that it used both an Arabic MS and a Bubacaris
MS (BN 6514), finding small differences between both.

In 1935, Ruska published a study on the Latin translations and
reworkings of K4, and two years later, a German translation including all
three parts.”’ However, he mistook K4 that he had translated for a different
work of al-Razi, which is Kitab sirr al-asrar (The Book of the Secret of
Secrets). "

While he described briefly the Bubacar MSS 1n his 1935 study, he gave
excerpts from the Sloane and Palermo MSS. % The translation of the Sloane
MS was made by a Syrian priest in Antioch and retains more Arabic words
than the others retain."”” Ruska did not give excerpts from the Palermo MS,
but reproduced a listing published by Isodoro Carini,"* establishing his
evaluation of this MS on Carini’s headings of the recipes. Although a closer
look at Carini’s list shows that this MS is probably not a complete
translation, Ruska concluded not only that it was, but that the others were
reworkings of it.

Moreover, we can differentiate the six Latin MSS reported by Ruska
into three types. The four Bubacaris manuscripts correspond to one type,
while the Sloane and Palermo MSS are second and third types. The
differences among all three types are noteworthy, thus the possibility of any
one being a reworking of another seems remote.

We draw attention here also to a discrepancy in the historical dates of
the six MSS. We do not know for sure which MSS preceded the other. If we
consider the dates reported in Ruska’s paper, we notice that the Palermo MS
goes back to the fourteenth century, whereas the Bubacaris Paris MS goes
back to the thirteenth. Based on these dates, the Palermo MS cannot be the
source for the Bubacaris MS. This uncertainty about the dates of the MSS

129. H.E. Stapleton, R.F. Azo, & M. Hidayat Husain, ‘Chemistry in Iraq’, 317-417.

130. Julius Ruska: Al- Razi 's Buch Geheimnis der Geheimnisse. Mit Einleitung und
Erlduterungen in deutscher Ubersetzung. (1937), reprinted by Fuat Sezgin, Natural Sciences
in Islam, 74, Al- Razi, 11, 2002, 1-260 (Sezgin page numbers).

I131. Al- Razi’s Kitab sirr al- asrar is a smaller treatise of recipes, without neither
classification of materials, nor description of equipment and was not translated into Latin. It
was published, along with a Russian translation, by U.I. Karimov, Tashkent, 1957. The text
has also been published in facsimile by Muhammad Tagqi Danish-Pazuh, together with Kitab
al- asrar, Tehran, 1964. In this study, we consulted the Danish Pazuh edition and the copy In
NLM MS A 33.

132. Julius Ruska, ‘Ubersetzung’, 10-26.

133. The introduction to this Latin version of al-Razi follows the Islamic way of invoking
God’s mercy on the translator.

134. Ruska, ‘Ubersetzung’, Palermo Codex, 10-16.
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precludes the assumed relationship between them as hypothesised by Ruska
in the Figure 3.3.

Ruska’s Assumption that The Riccardiana DIP is an Edition of Liber
Secretorum De Voce Bubacaris

The DIP is an extensive treatise,'”> written on 24 folios, comprising 45,200
words, which are compiled from different sources. However, besides the
initial few pages dealing with substances and equipment, °°® Ruska could not
find any Razian Latin texts matching the DIP. Moreover, his analysis
showed that the share of the Razian Latin texts amounted only to about 13
per cent of the full MS."” For this reason, he had to resort to the Arabic KA.

However, if Ruska wanted to prove that the DIP was a new edition of
the Bubacaris, the Arabic text of the K4 was not the right place to search.
And, if he was searching for the real sources of the DIP, he should not have
limited himself to the Arabic K4, but should have surveyed the numerous
extant works on Arabic alchemy, particularly Jabir’s, since after all, the DIP
does carry his Latin name.

However, since Ruska limited himself to K4, he had no other options
but to compromise. Thus, sometimes he writes that the DIP text corresponds
on the whole (im ganzen) to KA, while at other times he says that it is a
rough approximation (anndhernd).”® 1f he had adhered to proper
comparison rules, the share of materials taken from K4 would diminish
considerably. To illustrate: upon finding a difficulty in comparing the Arabic
KA with the DIP, he explains:

[35. The Riccardiana DIP was edited and published by Newman in vol. 3, Part 2. of his PhD
thesis. Ruska published also extensive parts of the MS in his paper. Wherever there were
differences, we used Ruska’s version because we are discussing his paper. The folio numbers
cited correspond to Newman’s edition.
136. There are obvious differences between the first few folios of the D/P and the first folios
of Bubacaris which indicate that these first folios of the D/P are not based and are not
reworking from the Bubacaris. We give two examples only of the differences between the
DIP and the Bubacaris: The DIP says that boraces are six including ‘borax arabie’. In the
Arabic text this is bauraq al gharb or al-gharab. <)) . The translator read this word as the
"Arab =)’ with the letter ‘ayn & * instead of ghayn ¢ (a common error); so the word
became ‘arabie’. In the Bubacaris the word is carde and in another version it is carbe.
Another example is the Arabic word kharsini. Al-Razi listed seven metals. One of them
is kharsini. The DIP says that bodies are seven including *karesin’. The word ‘karesin’ stands
for kharsini. 1t is nearer to the Arabic original than the word ‘catesim’ of Bubacaris.
137. Ruska, ‘('icrsct/nng'. 26-33. Word count was based on Ruska’s detailed analysis of the
DIP contents under the heading ‘Allgemeine Ubersicht’.
138. Ruska, ‘Ubersetzung’, 27; 31.
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The ‘DIP’ text corresponds on the whole (im ganzen) to the first prescript in KA4’s
chapter on the ‘egg’, however at the end it has a slron%ignfringement or intrusion.
The end seems to have been taken from a third source.

Toiling in this way, to find in the Arabic K4 similarities to the D/P, Ruska
was able to add a further 27 per cent to the share of Razian sources in the
DIP, raising the total to about 40 per cent. But the remaining 60 per cent still
had to be attributed.

Attribution to a Latin Author

As mentioned above, Ruska could not find in the Latin Bubacaris and the
Arabic KA similarities justifying the hypothesis that the DI/P was a
reworking of the Latin Liber Secretorum Bubacaris. '*Y Thus, he had to admit
that the compiler had have recourse to other sources. Therefore, he ventured
to attribute the last part of the DIP to a Latin pseudo-author.

To substantiate his hypothesis, Ruska focused on the DI/P section
dealing with alums and salts (ff. 21r-24r), which corresponds to the last
paragraphs of Part IX and the full Part X, to conclude:

What distinguishes these pieces from the largest part of the preceding
compilations is obviously only due to their mature late Latin formulation. Here we
do not have to deal with translations of Arabic writings, but with original Latin
texts, which follow in their content older models of the translation literature. In
their stylemhlowever, they are quite Latin and do not reveal the spirit of the Arabic
language.

However, in the first place, here Ruska made an assumption without
presenting any evidence. Moreover, the description of the style of the text as
‘mature late Latin’ is inaccurate. The copy of the D/P under analysis was
transcribed in the last decades of the thirteenth century but the actual
translation and compilation were obviously made before. We still have to
keep in mind the state of knowledge on alchemy in the Latin West by the
middle of the thirteenth century, as portrayed by Roger Bacon.'*’

The Latin literary style as a criterion to decide on the origin of this part
of the DIP is not justifiable. We must remember that a translation may be
literal or edited. In the latter case, a translator has his own understanding of a

text, and then writes it in another style. Thus, for instance, the translators of

Toledo in the twelfth century used the literal — word-by-word — style, but in

139. Ruska, ‘Ubersetzung’, 31, Vorschrift was translated here as prescript.

140. Throughout this essay we use the word Bubacaris to denote Liber Secretorum
Bubacaris.

141. Ruska, ‘Ubersetzung’, 64.

142. See above, Part 1.
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the course of the thirteenth century, the translators became more
knowledgeable and some began to edit their translations.'* The expression
‘reworking’ 1s often used to denote the editing of a translated text.
Nevertheless, we cannot consider an editor or a reworker as the author of a
text.

Finally, another genre is compilations that is taken from several
sources, as 1s the case of the D/P. Compilers may perform some editing. The
work may carry the name of the compiler, and when it includes material
from an important author, it may bear his name. In the latter case, we have
examples from both Arabic and Latin texts. Kitab Sundiig al-hikma (Chest of
Wisdom) is a compilation of chemical and alchemical recipes'** and is
ascribed to Jabir. The Liber claritatis, which is a compilation of chemical
recipes translated from Arabic, is ascribed to Geber in the same way as the
DIP which is also ascribed to Geber.'* Another example is the Artis
Chemicae Principes or De anima in arte alchemia which is a compilation of
Arabic chemical and alchemical recipes attributed to Avicenna (Ibn Stna).'*
These three Latin compilations of Arabic alchemy and chemistry (including
the DIP) appeared in the thirteenth century at about the same period.

Actually, Ruska based his hypothesis of a Latin author on a single
paragraph in the DIP, which is a Jabirian one, as will now be shown.

The Jabirian Paragraph of the D/P on which Ruska and Newman Based
their Hypothesis of a Latin Author of the Summa

Ruska based his hypothesis of a Latin author for part of the DI/P, and
moreover that this same author would have written the Summa, on the
following paragraph:'*’

De quorum nominibus, naturis et operationibus hic dispersa in diversis
voluminibus posuimus capitula, et induimus opiniones diversas. Alibi tamen cum
Deo summam omnium, quae sparsim tradidimus, aggregabimus cum veritate
probationis in summa una sermone brevi, in qua quidquid nostra volumina utile
seu superfluum continent aut diminutum, hic per illam ibique per haec sanae
mentis et diligentis indagationis artifex absque errore reperiet et perveniet ad
desideratum perfectae artis actum et expectatum laboris effectum. Et nos non

143. Charles S.F. Burnett, ‘Literal translation and intelligent adaptation amongst the Arabic-
Latin translators of the first half of the twelfth C’, in La diffusione delle scienze islamiche nel
Medio Evo Europeo, ed. Biancamaria Scarcia Amoretti (Rome, 1987), 9-28.

144. Cairo, MS Tabt yyat 303.

145. Ernst Darmstaedter. ‘Liber claritatis totius alkimicae artis, Bologna Cod. lat. 164 (153)’,
(1925-1928).

146. Artis chemicae principes Avicenne, atque Geber, Bale (Basel): Pietro Perna, 1372), 157.

147. Ruska. ‘Ubersetzung’.78: Newman, Thesis, 3, part 2, 247-8. | express my gratitude to
Adam McLean and Lou Gilberto for their assistance in the translation of this Latin paragraph.
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collegimus ob aliud multa ex antiquorum dictis et in voluminibus nostris ea
multiplicavimus, nisi ut ex illis eliceremus secretum eorum, et vitaremus errores,
et ex eorum coniecturis nostri roboraremus perscrutationem sermonis via brevi et
veritate perfecta, ad quam faciente glorioso et sublimi Deo, licet cum longi vigilia
studii et magni laboris instantia usque quaquam pervenimus, et earn totam in libro
qui Summa intitulabitur, non sub illorum scribemus aenigmate vel figuris, neque
ita lucido trademus sermone, quin illum accidat necessario insipientes latere
eosque subire errorem. Sed traditionum omnium assumentes arcanum ex his, quae
perquisivimus, vidimus atque palpavimus. et certificati sumus cum experientia
vera, tali sermone volente Deo explicabimus. Quod si se ad ea bonae mentis
artifex exercitaverit, se totum [aut saltem partem] artis excelsae fructum Dei dono
adinvenisse laetabitur.

In this paragraph, the author makes three important declarations:

1. He refers to his “various volumes’ (diversis voluminibus).
2. He has dispersed alchemical knowledge in these volumes.
3. Therefore, he will write a ‘sum book’ (summa).

This is a Jabir’s paragraph and we have already cited similar ones at the end
of Part 1 under the heading, ‘Jabir’s Books of Sums’ when we discussed the
‘“Unique Jabir Traits’.

We have shown that Jabir was the only author who had written
numerous volumes throughout which he had dispersed knowledge and who
wrote ‘sums’ of this scattered knowledge.

Also in this same paragraph, the author employs four Islamic
expressions of praise to God: ‘cum Deo’, ‘glorioso et sublimi Deo’, ‘volente
Deo’ and ‘Dei dono’.'"® As we have also discussed above, Geber’s works
included this kind of Islamic expression. Moreover, Geber was
acknowledged among the Latin alchemists up to the seventeenth century as
the author that most characteristically praised God, this being a sign of the
Arabic origin of these works.'*’

This paragraph is therefore, a translation from an Arabic Jabirian text.
[t ought to be very alarming for historians of science to realise that the whole
hypothesis of Julius Ruska is based on his false interpretation of this single
paragraph, and also to realise that the whole intricate structure of William R.
Newman in his voluminous work concerning a pseudo Paul of Taranto, and

148. Some of these expressions are also familiar ones in Latin, but their recurrent use in the
same text is characteristic of Islamic writings. Cum Deo means with God or under command
of God; volente Deo, God willing, if God wills; Dei dono, by the grace of God. All are
equivalent to the Muslim Qur’anic expression ‘insha'a Allah or inshallah. Glorioso et sublimi
Deo, the Glorious and High God is also a Qur’anic expression.

149. See e.g. Thomas Vaughan, Aula Lucis, or The House of Light. Adam McLean, The
Alchemical Web Site, http://www.alchemywebsite.com/aula lucis.html.
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his imagined role in the history of Latin alchemy, is built on Julius Ruska’s
false understanding of just one Jabirian paragraph.

Arabic and Islamic Expressions in the DIP

The DIP as a whole, including the section selected by Ruska as a Latin
original text, is rich in Arabic and Islamic expressions. The assumption that
they were insertions by the author in order to imitate the Arabic style needs
sound substantiation. It seems infinitely more probable that, inversely, they
are an intrinsic part of the fabric of the DIP.

Latin translators used to purge the Arabic texts from conspicuously
Muslim expressions, like the name of the Prophet and other explicit Islamic
religious idioms."”" However, there are some Islamic expressions that can be
applied to any religious belief, especially those that praise or glorify God.
These expressions were sometimes kept in the translations. "

Among the many Islamic expressions, one sentence reads: ‘Benedictus
igitur sit gloriosus et sublimis Deus qui nihil fecit regimine carens’, which
means, ‘Therefore be blessed the glorious and sublime God, who made
nothing which lacks order.’ "

150. Arabic treatises start with the Qur’anic verse ‘In the name of God, most Gracious, most
Compassionate’. This is sometimes followed by various forms of the prayer: *Blessings and
Peace upon our Master Muhammad, his Family, and his Companions’. The Latin translators
were usually monks and it was natural for them to delete such Islamic expressions. One
example is that Hugh of Santalla removed the Qur’anic verse ‘In the name of God, most
Gracious, most Compassionate’ in his translation of Kitab sirr al- khaligah of Balinas, (Nau,
p. 102). Another typical case is that Kitab al-rahma of Jabir was translated mto Latin
probably in the 13th century. It was translated into French at the end of the 19th century by
Berthelot-Houdas. The Latin translation has the starting Qur’anic verse removed while the
French translation of Berthelot-Houdas had kept it. In addition, the Latin translation had the
concluding prayer for Muhammad the Prophet removed, while the French translation had kept
it. Darmstaedter who published the Latin translation says in his very last footnote that the
final sentence with the name of Muhammad is missing here. ‘The Latin translation was surely
intended for Christian readers’. ‘Der SchluBsatz mit der Nennung MOHAMMEDS fehlt hier.
Die lateinische Ubersetzung war sicher fiir christliche Leser bestimmt.” (Berthelot, La Chimie
au Moyen Age, 3, 163-90; Darmstaedter, ‘Liber Misericordiae Geber’, original pp. 183, 197,
‘Sezgin pp. 309, 323°). Besides this voluntary censorship, there was }‘ITIL‘IL!] church
censorship during the Middle Ages which culminated in the establishment of 1_hc lpqmsmnn.
(There is a vast literature on the subject. See for example the article: *Censorship of Books™ in
the Catholic Encyclopedia, online.) |

151. See e.g. Lee Stavenhagen, Liber de Compositione Alchimiae, “A Testament of Alchemy'.
(Hanover, New Hampsire: The University Press of New England, 1974), The Sm'_rur h’un!: of
Artephius, published by Adam McLean, The  Alchemy Web  Site,
http://www.alchemywebsite.com/artephiu.html.

152. Ruska, ‘Ubersetzung’, 76.
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This sentence is similar to one or two verses in the Qu 'ran.">> The DIP
also includes 56 short Islamic religious expressions, such as ‘cum deo’, ‘cum
deo volente’, and the like, distributed throughout its 24 folios — 10 of which
appear in the section selected by Ruska as being written by a Latin author. ™
In the Arabic alchemical literature, these kinds of expressions tend to occur

at the end of recipes and they are translations of the Arabic ‘insha ‘allah’ (if

God wills) and its other Arabic forms. The frequency of their use varied
from one author to the other, but they occur in all of them. This is a typical
Muslim phrase, derived from the Qu 'ran. Its use is mandatory and is deeply
rooted in Islamic culture. '

The non-religious expression ‘scias hoc” appears 31 times — 12 of them
in the section selected by Ruska. It means ‘know this’, “‘understand this’ and
it is typical in Arabic texts whenever the author wanted to stress the
importance of an idea or a prescription.””® The phrase ‘et est de secretis’
occurs several times in the DI/P, also being a typical expression in Arabic
alchemy. "’

A quantitative analysis also serves to underscore the difference between
Jabir’s and al- Raz1’s texts. In the latter’s Arabic printed edition of K4, 1% the
expression ‘if God wills’ occurs only 4 times, while ‘know this® occurs 7
times throughout its 116 pages. This is in overt contrast to Jabir’s Arabic

texts. In his al-malaghim books — devoted to the practical alchemy of

.‘;

amalgams, > between folios 2a and 36a there are 48 expressions of ‘if God
wills’ and 17 of ‘know this’.

God references by Latin authors

We have surveyed several alchemical treatises written by Latin authors and

other works translated from Arabic from the twelfth century on, looking for
the word ‘God” and others signifying ‘God’, together with their

153. There are few Qur’anic verses that resemble this text. One occurs in a verse describing

men who contemplate the wonders of creation in the heavens and the earth. These men will

praise God saying: ‘Our Lord, Glory be to Thee, you have not created all this as lacking

order.” clilas Sl 13a s L W 5 [n contemplating the wonders of Heavens and Earth the
word L means the opposite of order (The Qur’an, Al ‘Imran, Sura 3, verse 191).

154. It may be objected that the expression ‘cum deo volente’ is also known in Latin;
however, it could not be found in alchemical treatises by Latin authors.

[55. Surat Al Kahf (18):24: *And never say of anything “I shall do such and such thing

tomorrow”, except (with the saying): “If God wills” And remember your Lord when you
forget.” This verse shows that it is mandatory for a Muslim to say ‘insha’a Allah.

156. See our reference below to Kitab al- malaghim of Jabir where the expression ‘understand
this” is repeated throughout the text.

157. Ruska, ‘Ubersetzung’, 69.

158. Al- Razi, Kitab al- asrar.

159. NLM MS A 33 (Majmii’ Nafis), ff. 2a-36a.
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qualifications.'” We found that Latin writers did not use the qualities
attributed to God by Muslim alchemists. That is to say, it is possible to
distinguish a Latin author from an Islamic one through the occurrences of
the word *God’.

Latin authors had a particularly Christian style in their references to
God. For instance, Arnald of Villanova, in Chymicall Treatise, mentions the
word ‘God’ devoid of the Islamic attributes. In this work, the term ‘Holy
Ghost” appears more times than ‘God’ while the latter is defined as ‘I say
that the Father, Son and Holy Ghost are one, yet three.”'®" Furthermore, ‘The
Word was a Spirit, and that Word the Spirit was with God, that is with
himselfe, and God was that word, he himself was the Spirit’, based on John
1:1. Thus, in this treatise we find a clear Christian tone, completely different
from the Islamic.

In the Book of Quintessence, by John of Rupescissa (d. 1365), the
author begins his essay ‘in the name of the Holy Trinity’, in opposition to the
Qu’ranic verse which opens an Arabic work like the Liber de Compositione
Alchimiae. God i1s designated several times as ‘our Lord God’; the name
‘Jesus Christ’ 1s used, and in no instance do references to God include the
[slamic attributes.'®*

We quote one more example. In New Pearl of Great Price, written by
Peter Bonus in the fourteenth century and edited by Janus Lacinius in the
sixteenth, we find once again the same Christian style of references to God
(without the Islamic attributes), besides the expressions: ‘Christ’, ‘Jesus

Christ, the Son of God’, ‘our Saviour Jesus Christ’ and ‘our Lord Jesus
Christ’.'®

Arabic Technical Terms in the DIP

Many technical terms clearly betray the Arabic origin of the DI/P. One
instance is the units of weight. Latin translations of Arabic alchemical works
generally used the ‘libra’, a translation of the Arabic word raf/. One rat!
was usually equivalent to about 468 grams, although this value had regional
variations.'®" The Roman libra or pound was used throughout Europe, and

160. The surveyed Arabic treatises and Latin works of Arabic origin and the Latin works
written by Christian authors are given within the text of this article and in the footnotes.

[61. A (:/n-'mi('a// Treatise of the Ancient and Highly llluminated Philosopher, Devine and
Physitian Arnoldus de Nova Villa, published by Adam McLean, The Alchemy Web Site,
http://www.alchemywebsite.com/arnaldus_treatise.html.

162. John of Rupescissa, The Book of Quintessence. Glasgow, 2002.

163. Peter Bonus of Ferrara. The New Pearl of Great Price. Reprinted by Kessinger
Publishing Company, Montana, USA, n.d.

164. E. Ashtor, Article ‘Mawaziin’, in Encvclopedia of Islam (EI), New Edition.
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was divided into 12 ounces (about 329 grams). 19 However, many European
merchants in the Middle Ages preferred to use a larger pound of 16 ounces
(about 457 grams).'®® As in the case of the rat/, there were many standards
simultaneously in use. For example, a fifteenth'century Venetian /ibbra
grossa, was equivalent to about 476 grams.'°’ Thus, the libra and the rar/
are nearly equivalent. Still the D/P compiler (or translator) used the Arabic
ratl. The word rotulum and its variants occur 55 times in the text.'®®

Arabic texts also use the dirham, which is equivalent to about 3.6
orams.'®” In the DIP, the dirham is translated as drachma, and occurs 54
times.'’ In Spain, the drachma was a unit of mass in apothecaries, and it
was equivalent to about 3.6 grams and in European countries in general it
varied between 3.3 and 4 grams.'’' However, the drachma is not used in
Latin alchemical works.

‘Ocab’ corresponds to the Arabic ‘ugab, meaning eagle. This word is
much used in Arabic alchemical works as a pseudonym of nushadir (sal-
ammoniac). The word ‘ocab’ appears 101 times in the DIP,'” while in other
[Latin translations or works written by Latin authors, the term employed was
sal ammoniacum. There are many other terms in the D/P that kept closeness
to their Arabic origin. A few examples are presented in Appendix 3.

Jabir as the Main Author of the DIP

[f we accept Ruska’s assumption that the Razian contribution to the DI/P
amounts to 40 per cent of the whole treatise, we are left with 60 per cent that
need to be accounted for. We have demonstrated that the pivotal paragraph
that Ruska imagined was written by a Latin author is a translation from Jabir
and that the whole section which Ruska tried to assign to a Latin author is an
Arabic translated text. Therefore, we are left with one choice only which
means that Jabir is the main author of the DIP. Let us elaborate.

165 ‘Libra’, in Encyclopedia Britannica Online.

166. A Dictionary of Units of Measurement, published online by Russ Rowlett and the
University of North Carolina at Chapel Hill. www.unc.edu/~rowlett/units/.

167. Giorgio di Lorenzo Chiarini, Libro che tracta di mercatantie et usanze de paesi.
(Florence: 1481).

168. DIP MS f. lv, 2v, 3r, 4v, 51, 81, 8v, 91, 9v, 10r, 10v, 12r, 12v, 131, 13v, 14r, 16r, 18r,
I8v, 19r. It occurred up to 8 times in some folios.

169. G.C. Miles, article ‘Dirham’, EI..

170. DIP MS f. 2v, 3r, 3v, 4v, 5r, 8r, 8v, 9r, 9v, 10r, 10v, 12r, 12v, 13r, 13v, 14r, 16r, 18r,
I18v, 19r. It occurred up to 6 times in some folios.

I71. Wikipedia, article ‘Apothecaries' system’ See also: ‘Units & Systems of Units’ at
www.sizes.com/units/drachma.htm.

172. DIP MS 5r, 8r, 9v, 10r, 11r, 11v, 12r, 12v, 131, 13v, 14r, 14v, 15v, 16r, 16v, 18r. It
occurred up to 20 times in some folios.
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The dominant figure in Arabic alchemy was Jabir ibn Hayyan. Many
alchemical works bear his name, as was pointed out above. On the other
hand, al- Razi wrote a much smaller number of treatises, the most renowned
of which is K4.'"” For Arabic writers on alchemy, Jabir was the main
authority. They quoted him systematically more often than al- Razi. For
example, al- Jildaki’s Nihayat al- talab — a commentary to al-‘Iraqi’s treatise
on the cultivation of gold —'"* mentions only one work by al- Razi 10 times,
whereas Jabir is mentioned 194 times and 42 works are cited. '”®

This same huge disparity is found in the literature of Arabic alchemy
and 1s not difficult to explain. Al- Razi had an interest in alchemy in his
youth, for a period of about ten years, to devote himself later to medicine.
On the other hand, Jabir devoted his long life — 90 years, according to al-
JildakT — mainly to alchemy.

We would like to mention here that Jabir was the main source for al-
Razi. This was demonstrated in detail by Stapleton. '® Earlier. Abi
Maslama al- MajritT (d. 1008) had shown in his book Rutbat al- hakim that
al- Razi did not discuss any topic that was not discussed earlier by his
‘teacher® Jabir,'”” and that Jabir had revealed facts that remained obscure to
his ‘student’ al- Razi.'”® Another noted alchemist, al-Tughra’t (d. 1121),
claimed in his book Mafatih al-rahma, that most of al- Razi’s twelve books
were copied.'” In recent times, Ruska acknowledged that the twelve books
of al- Razi are influenced by the teachings of Jabir.'*"

Thus, it cannot surprise us that a vast disparity is reflected in the
alchemical works that were translated into Latin. The translators had a much
larger choice from Jabir’s works on both practical and mystical alchemy than
from al- Razi’s works. This helps to explain the existence of several Geber
Latin works.

Therefore, the compiler of the Riccardiana DIP would have had two

main Arabic sources: the lesser would be al- Razi, and the main one was
Jabir.

173. Fuat Sezgin, Geschichte des Arabischen Schrifttums, vol. 4 (Leiden: Brill, 1971), 279-
82.

[74. Translated and edited by Eric J. Holmyard, Kitab al-‘ilm al-mukiasab.

175. This statistics is based on the index made by M. Teslimi as a part of his 1954 Ph. D.
thesis on Kitab Nihayat al- talab, at London University, under the supervision of Eric J.
Holmyard.

176. Stapleton, Azo, & Husain, ‘Chemistry in Iraq’, 335-8.

177. Al- Majriti, Kitab rutbat al- hakim, BN arabe 2612, fo. 27a.

178. Al- Mayriti, Kitab rutbat al- hakim, fo. 27b.

179. Al- Tughra'i, K. Mafatih al- rahma, fo. 7b.

180. Ruska, Islam, vol. 22, 1935, He says on p. 292, ‘Ich mu3 mich mit der Feststellung
begniigen, daBl die "Zwaolf Biicher' ar- Razi 's offenbar weit enger mit den Lehren Jabir's
zusammenhéngen, als man nach dem Inhalt des K. sirr al- asrar anzunchmen geneigt wiire.’




90 Studies in Al-Kimya’

Libro quietis (Kitab al- raha)

A further argument for Jabir is found in a paragraph in folio 6r of the D/P:

Diximus superius in libro quietis utilia et non utilia, ubi diximus congelationes
spirituum et coniunctiones corporum, et subtiliter diximus in operatione supradicti

libri.

Here the author states that he had talked above, in the ‘/ibro quietis’ (Kitab
al-raha), of the congelation of spirits, the union of bodies and their
preparations.

Ruska had noticed this paragraph, but he was not able to find any
mention of the libro quietis or the Kitab al- raha, neither in Bubacaris, nor
in KA. Thus, he concluded that it must have referred to a different unknown
source. °* However, as al- Razi’s Kitab al-raha is not a book on alchemy, e
the libro quietis mentioned in the D/P must be Kifab al- raha of Jabir. This
work by Jabir is missing, but we have significant information about it from
al- Tughra’i and al- Jildaki.'*

The importance of Kitab al- raha may be appraised from the following
statement in al- Jildaki’s Nihayat al- talab:

And since to us was revealed everything concerned with this science we devoted

this our book and K. ghayat al-suriir and K. al-shams al munir and K. al-tagrib fi

asrar al-tarkib and K. sharh k. al- raha of Jabir (Explanation of the Book of Rest)

to important, useful and comprehensive practical discourses, which if mastered by

the seeker of knowgt;dge would enable him to grasp all the principles and
; &)

doctrines of the Art.

From the paragraph in the DIP, we learn that the /ibro quietis discusses the
‘coniunctiones corporum’, that is, the union of bodies or their alloying. From
al- Tughra’t , we learn that Kitab al- raha deals with the union (fazwij’) of
bodies. The word ‘fazwij’ literally means intimate union and, in an

I81. The Liber Quietis is also mentioned in a Spanish MS of the DIP. On f. 61r begins:
‘secunde partis de coniunctione corporum’, a marginal note in f. 61v states that the text
contains a reference to Liber Quietis, José Maria Millas Vallicrosa, Las traducciones
orientales en los manuscritos de la Biblioteca Catedral de Toledo (Madrid 1942), MS 96-35
(Zelada), No 10031 de la Biblioteca Nacional.

182. Ruska, ‘Ubersetzung’, 55.

183. This book has two titles, the alternative one is Kitab al-tartib. See Stapleton, Azo, &
Husain, “Chemistry in Iraq”, 361 (Sezgin p. 55).

184. Al- Tughra’t quoted from it in two of his books, Kitab Mafatih al rahma wa masabih al-
hikma, and Kitab tarakib al anwar, see Kraus, Jabir ibn Hayyan, 1, 120-1. Al- Jildaki
devoted a whole book, also missing, under the title Kitab sharh Kitab al- raha, to explain it;
see Teslimi, Thesis, 302; 494. He also quoted from it in two of his books, Kitab al-wadih fi
fakk al-ramz and Kitab al-taqrib.

185. Quoted and translated by M. Teslimi, PhD Thesis, 494.
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alchemical sense, mixing or alloying. In other words, ‘tazwij’ and
‘coniunctiones’ convey similar meanings. Al- Tughra’T would also quote

extensively from Balmas and Jabir. An instance of a long quotation taken
from Kitab al- raha is the following:

And Balinas was speaking in this chapter about the method of mixing and the
union of the thin (rarefied) with the dense (thick). And his meanings are similar to
what Jabir had said in Kitab al- raha, although the approaches are different; but
the scientist perceives with God’s light and understands the relative relationship.
Jabir ibn Hayyan said that no whiteness can take place, or redness, without the
spirits and the spirits of bodies. And there is no way of differentiating and of
bringing out the gentle spirit of the body except by the spirits of the spirits, This is
because the spirits of bodies yearn for the spirits of spirits and seek them since all
of them are spiritual and aeriform. Therefore if they are subjected to the heat of
fire they fly and evaporate. So if the spirits are mixed with the spirits of bodies
they cling to each other by an adherence that cannot separate.’ 6

At the end of this long citation, Al- Tughra’t comments, ‘If Jabir in his book,
which nobody has surpassed us in compiling, had given only this chapter it
would have been sufficient, because it contains most of the principles that
are needed in this Art.”"®’

Recapitulation: Bringing to an End Ruska’s and Newman’s Assumptions

We have discussed in detail why the DIP cannot be considered as a
reworking of the Bubacaris, why it was entirely compiled from sources of
Arabic alchemy, mainly from Jabir, why the pivotal paragraph on which
Ruska had based his hypothesis is translated from Jabir, and why no part of
the DIP was written by a Latin author.

Having refuted Ruska’s speculations and since Newman had built his
work on Ruska’s hypothesis (see the diagram), it follows that all Newman’s
assumptions are without foundation.

With this conclusion, it is irrelevant to discuss the arguments given by
Newman on the interdependence of the Bubacaris, the TP, the DIP and the
Summa. There is no need for this any more. Nevertheless, we shall give few
examples.

Further Examples from Newman’s Assumptions

We have given ample evidence of the Arabic identity of the Summa and the
DIP and shown that the corpuscular theory and the mercury alone theory are

186. Al- Tuehra’i. Kitab Mafatih al rahma wa masabih al-hikma,, MS Wellcome Or 21 ff.
52a-52b.
187. Al- Tughra’t, Kitab Mafarih al rahma wa masabih al-hikma,, . 52b.
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of Arabic origin and were not the invention of the pseudo Paul of Taranto.
We also shoxr;ed at the end of Part 1 that all alchemical theories in the Latin
language came with the translation of Arabic works in the twelfth and
thirteenth centuries. Nevertheless we shall give now further samples of the
kind of assumptions that Newman used in his work.

The Bubacaris and the Summa

Newman would suggest that the Bubacaris was a source for the Summa.'™
He had studied the two Latin translations of Arabic works available to him —
Geber’s L. Misericordiae and De Re Tecta by pseudo-Avicenna — and since
he could not find in them anything comparable to the Summa, he concluded
that it must have had the Bubacaris as a source. '

This hypothesis would be a priori unlikely as these are very different
works: the Bubacaris is a practical treatise, including very little theory, while
the Summa 1s a theoretical work, with a minor content of practical alchemy.
Thus, any potential similarities would be too fragile a ground to establish a
dependence of either of them on the other. However, it is worth reviewing
one of the instances (about ceration) which Newman chose to base his
assumption.

CERATION

This instance was deemed by Newman to be unique and would not occur in
any other alchemical texts except the Summa and the Bubacaris."”’ It
concerns the materials that ought to be used as agents of ceration. He did not
find such information in the two Arabic Latin translations that were available
to him.

According to Newman, Bubacaris is using sulphur and arsenic in
ceration, whereas the Summa is using mercury, sulphur and arsenic. He says
that the author of the Summa has ‘divined’ the reason why the Bubacaris had
used sulphur and arsenic only, so he added mercury. '’

188. Newman used MS BN 6514 for comparing the Bubacaris treatise with the Summa.

189. Newman, Thesis, 1, 149.

190. Newman, Thesis, 1,150-1.

191. The real reason why Bubacaris did not include mercury lies in the fact that the third part
(the recipes part), according to Ruska, is not an exact translation from Kitab al- asrar but is a
re-working, (Ruska, ‘Ubersetzung’, 16-18). The Arabic KA gives the ceration reagents as
spirits (mercury, sulphur and arsenic), salts and boraces, Bubacaris gives them as sulphur,
arsenic, salts and boraces.
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Newman thinks that this alchemical knowledge is quite unique to the

Summa, but its ‘underpinning’ is found only in Bubacaris and he concludes
that the Summa had used Bubacaris as a source'?>

SUMMA

Putaverunt ideo aliqui cerationem debere ex oleis, liquidis, et aqueis fieri: sed
erroneum est illud a principiis huius magisterii semotum penitus, et ex manifestis
nature operibus reprobatum. Naturam enim non videmus in 1psis corporibus
metallicis humiditatem cito terminabilem ad illorum fusionis et mollificationis
necessitates posuisse ... In nullis autem robus melius et possibilius et propinquius
hec humiditas cerativa invenitur qualm in his — videlicgt sulphure et arsenico
propinque — propinquius autem in argento vivo et melius.'

The Summa here is advocating the use of spirits only (sulphur, arsenic and
mercury) for ceration and is opposing the use of oils, liquids and waters.'**

BUBACARIS

Inceratio corporum sapientissimi philosophi cum sulheribus(!) et auripigmentis
puris facere preceperunt quia commiscentur cum corporibus si coniunguntur et si
cum ipsis fuerint. Elargant enim ea et diasol[v]unt et faciunt currere (pro currere
cod. legit cinerem). Et secundum quod multi dixerunt corpora incerantur cum
salibus aut boracis et non intellexerunt quod pertinet incerationi et de salibus. Non
est tamen lgg}ceratio nisi fuerit cum eis aut sulfur aut auripigmentum
preparatum.

- . » . . ]k)b
Bubacaris here is recommending using sulphur, arsenic, salts and boraces.

This range of materials is not the same as the one in the Summa.

JABIR

Jabir discusses ceration in numerous books. We give here a selection only:

Syt L . 5 . 197 5 e
e Kitab al-rahma al-kabir (The Great Book of Mercy) ~' and Kirab sharh
e 3 - - . S 198
Kitab al- rahma (The Book of Explanation of the Book of Mercy) ™:
Jabir advocates the use of mercury, sulphur, arsenic and sal-ammoniac.

192. Newman, Thesis, 1,150.

193. Newman, Thesis, 1.150.

194. Russell, The Alchemical Works,119.

195. Bubacaris, BN. MS 6514, fo. 107vb; Newman. Thesis, 1, 150.
196. Newman, Thesis, 1.150.

197. Kitab al- rahma al- Kabir, BN MS arabe 2606, {I. 148b-149a.
198. Kitab sharh Kitab al- rahma . Jarullah MS No 1641, fo. 23a.
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e Kitab musahhahat iflatin (The Book of iflatin’s Corrections):'”’

mercury, sal-ammoniac and sharp waters.

e Kitab al- usiil (Book of Principles):*"’ sal-ammoniac solution.

e Kitab tadbir al-arkan wa al- usiil (The Book of Treatment of Bases and
Principles):*’' sal-ammoniac solution.

e Kitab al-tajrid (The Book of Abstraction): ™ sal-ammoniac solution.

e Kitab al-riyad (The Book of Gardens):*” water of eggs’ white with sal-
ammoniac, borax and tinkar; also the fat of the horns of deer.

202

Comparing the Latin with the Arabic texts on ceration

Jabir’s materials for ceration are: spirits (mercury, sulphur and arsenic), salts
(mainly sal-ammoniac), borax, tinkar, sharp waters, water of the white of
eggs and fat or oil from the horns of deer. These materials include all the
reagents given in the Summa and the Bubacaris.

Let us remember that ceration is a basic step in a series of operations of
Arabic alchemy, each one leading to the other, in order to obtain the elixir
for metals such as gold. It begins by calcination, followed by ceration,
solution and coagulation.

From the above comparison we conclude that the Summa and Bubacaris
are not dependent on each other and that their ultimate sources are Arabic.

The TP and the DIP

Newman had assumed that the D/P is based to some extent on the 7P of Paul
of Taranto, since some formulations are similar in both MSS. However, the
fraction of such similar formulations is very small relative to the full
contents of the DIP, representing a mere 3.3 per cent.”’* Thus, they cannot
be taken as an argument for the dependence of the DIP on the 7P, nor for
Paul of Taranto as the author of the DIP.

This similarity is due to one of two causes: either the 7P used the DI/P
as one of its sources, or both compilers used the same source. In addition to
the very small fraction of similarities, we noticed that the compiler of the 7P
had cut down parts of some formulations and removed the typical Arabic
Islamic expressions. The hypothesis that the Latin compiler of the D/P had
purposefully introduced such Arabic and Islamic expressions is untenable.

199. Kitab musahhahat iflatin, BN MS arabe 6915 fo. 89 b.

200. Kitab al- usul , NLM MS A 33, ff. 48b, 49a.

201. Kitab tadbir al-arkan wa al- usil, in L élaboration de I'élixir supréme, 144.

202. Kitab al-tajrid, in E.J.Holmyard, The Arabic Works of Jabir ibn Hayyan, 138-9.
203. Kitab al- riyad, Bodleian MS Marsh 70 fo. 40a.

204. The DIP contains about 45108 words, while the recipes in question total 1490 words.
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Inter-dependence of the TP and the Summa

Under the title ‘The Theorica et Practica and its relationship to the Summa’
Newman gave two main arguments to prove the inter-dependence of the
Summa and the 7P. One was about the composition of metals on the basis of
the sulphur mercury theory, and the second was in connection with arsenic
as one of the principles. These two assumptions were discussed above in Part
l. (See “The Sulphur- Mercury Theory and the Composition of Metals’ and
“The Theory of the Three Principles: Mercury, Sulphur and Arsenic’, where
we compared the Summa with the Arabic sources.) We proved there that this
alchemical knowledge in both the Summa and the TP is a basic one in Arabic

alchemy. The restriction of the search to a few Latin sources is the cause of
this flawed hypothesis.

Differences between the TP and the Summa

Newman went further, and in order to prove that the Summa could not have
been the source of the TP, he paid special attention to the differences
between both texts. However, in this way, what he did prove, indeed, was
their lack of similarity.*”

The differences between the 7P and the Summa are indisputable and
there is no need to prove them. However, it is inconsistent to infer from the
differences that the Summa is based on the 7P. On the other hand. our
discussion in Part 1 above clearly shows that all the chemical theories in the
Summa are based on Jabirian alchemy.

The TP as a Compilation: Additional Examples

It is not our aim to give in this chapter a thorough discussion of the 7P. Its
character as a compilation is stated in its colophon, which says that it was
‘compiled’ by Paul of Taranto.™"

The theoretical part of the 7P begins with a short article on *what things
and what kind of things this art takes as materials’. The text gives several
cover names (decknamen) for metals and their calxes. This reminds us of the
tradition of Arabic texts.”’” Moreover, in one page only we can find several

205. The differences between the 7P and the Summa occupied 50 pages of Newman's Thesis,
1, pp. 121-70.

206. Newman'’s translation, 7hesis, 4, Part 2, 175.

207. See for example: Kitab sundiig al- hikma, attributed to Jabir, Cairo, MS Tabi'iyyat 303,
ff. 25a-29a; The Karshiini manuscript, items 46-66, Berthelot, La Chimie au Moyen Age, 2,
157-61; Kitab al-agalim al-sab’a (Book of the Seven Regions) by Abu al- Qasim al-'Iraqt,
Gotha MS 1261, ff. 16b, 17b-19a; Kitab al-kanz fi fakk al-ramz (The Treasure Book in
Revealing Decknamen), anonymous author, Berlin MS 4191, ff. 49b-59b. A good survey of
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Arabic terms mentioned in a distorted form such as, e.g. ‘sodebeb’ (dhahab,
gold); ‘alkal’ (al-kuhl, stibnite); ‘anec’ (anuk, tin), ‘kasdir’ (gasdir, tin);
‘sericon’ (zarigun, or sarigun, lead oxide); ‘usurub’ (usrub, lead); saffron of
iron is a translation of za faran al- hadid.*”*

In the second article, dealing with the four principles (or spirits),
mercury has alternative distorted Arabic names, such as ‘azot’, ‘azet’ and
‘zambac’, from zi 'bagq. It is also called ‘servus fugitivus’, which is the literal
translation of the Arabic pseudonym of mercury, al-‘abd al-abig (the
fugitive slave). Among the names of sulphur we find the Arabic kibrit.
Arsenic is mentioned by its Arabic name ‘zernech’ from zarnikh. Sal-
ammoniac 1s called “almizedir” and ‘“nischader”, from nushadir, and
‘capocab’ from ‘ugab (eagle).””

The second part of the Practica contains practical procedures and
recipes easily identifiable as taken from translated Arabic works. We have
examined the items and recipes that fall between folios 39V and 45R.*"
There are 28 items from which 19 were identified by Newman to have been
‘rewritten’ by the author of the 7P from Latin translations of Arabic
sources.”' These recipes are found in the original Arabic works also.”"”

Sal Alkali
An article under the heading ‘how sal alkali should be made’, describes how
sal alkali, to make glass, is to be prepared from a herb. Newman remarks that

this is the only recipe for sal alkali which 1 have found in an alchemical text that
describes the preliminary roasting necessary”for the production of potash. It
probably reflects the author’s own experience.” -

Arabic works on decknamen is that of Alfred Siggel, Decknamen in der arabischen
alchemistischen Literatur (Berlin: Akademie-Verlag, 1951).

208. Newman, Thesis, 4, Part 2, 13—-14.

209. Newman, Thesis, 4, Part 2, 14—15.

210. Newman, Thesis, 4, Part 2, 114-34,

211. These are: Bubacaris, MS BN 6514, ff. 102ra-rb; De aluminibus et salibus of pseudo-
Rhazes, ed. Steele, pp. 15, 16, 18; De Perfecto Magisterio, of pseudo-Aristotle, BCC 1, 646A
and 642B; Lumen Luminum attributed to Michael Scot, ed. J. Wood Brown, in The Life and
Legend of Michael Scot (Edinburgh: 1897), 247.

212. The Arabic sources that we have examined and which contain most of these recipes are:
Kitab al- asrar of al- Razi,. 2-7; Kitab sundiq al- hikma (Book of the Chest of Wisdom)
attributed to Jabir but is also a collection derived from other sources, ff. 57b, 66b, and the last
two folios without numbers; Kitab al-muntakhab min Kitab al-ittihad (Book of Selections
from the Book of Union) of Jabir, NLM MS A33, fo. 128b; The Karshuni MS, Berthelot, La
Chimie au Moyen Age, 2, items 30 and 31, 149.

213. Newman, Thesis, 4, Part 2, 124.
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During the Middle Ages, and until the discovery of a manufacturing process
for alkali, the chief source for this material for glass-making in Italy was an
alkali imported from Syria, known as polverine, rochetta or allume catina. It
is the ashes of a shrub called ushnan, which grows in the Syrian Desert, and
belongs to the salsola soda family. The Venetians had established strong
connections to Syrian glass making since the thirteenth century.”'* Allume
catina became, thus, the most important single ingredient in the Venetian
glass manufacture, establishing a regular and plentiful supply from their
cotton trade with Syria in the fourteenth century. The ‘use of Levantine
ashes was mandatory for Venetians glass-makers’,”"” ensuring the
superiority of their glass for centuries.”'

Therefore, the shrub in question did not grow then in Italy, and the
compiler of the 7P would not have been able to have a personal experience
in this respect. Most probably, the recipe was compiled from an Arabic
source. The description in the 7P is found in Arabic and Persian texts on
alchemy and on glazes and ceramics.

According to one such treatise, potash (qalt or qili) was prepared by
specialists (galla’). They worked on the edge of the desert and were
renowned for the high quality of their product. The Salsola plants were
collected while they were still not completely dry, and then burned in a slow
smouldering fire, in a pit about one metre wide and two metres deep. The
ashes were then calcined into blocks of ten pounds each.”'’

Both al- Razi, in K4, and Jabir, in Kitab sundiq al-hikma, give recipes
to prepare the salt of al- gali or al-qili from this same material.”'®

EPILOGUE

The ‘Geber Problem’ started with Berthelot in 1893. We have summarised
most of his assumptions. In the 1920s, Holmyard gave substantial evidence
against Berthelot’s hypotheses.

In 1935, Ruska removed the name of Geber from the Riccardiana DIP
and considered it a reworking of the Bubacaris, with a part written by a
Latin author, who would have also been the author of the Summa.

214. Aziz S Atiya, Crusade, Commerce and Culture (Bloomington: Indiana University Press,
1962), 238-9.

215. Turner, Guy, “Allume Catina and the Aesthetics of Venetian Cristallo’, 115.

216. Yousef Barkoudah and Julian Henderson, ‘Plant Ashes from Syria and the Manufacture
of Ancient Glass. Ethnographic and Scientific Aspects’, Journal of Glass Studies, 48, (20006),
279-320; Guy Turner, 'Allume Catina and the Aesthetics of Venetian Cristallo", Journal of
Design History, 12, (1999); 112-122.

217. 1.W. Allan, ‘Abd’l- Qasim’s Treatise on Ceramics’, [ran, 11 (1973): 111-20.

218. KA, 6-7; Kitab sundiiq al-hikmah, ff. 66b-67a.
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In 1986, Newman based his work on Ruska’s conjecture, and attributed
both DIP and Summa to Paul of Taranto.

Following Holmyard, once again we have disproved Berthelot’s
hypotheses. Moreover, on comparing Arabic texts with the Summa, we were
able to show that the Summa 1s based n its entirety on Arabic alchemy.

We gave in Part 2 substantial evidence which proves that the compiler
of the DIP could not have been the author of any portion of it, and that it is
rather a compilation from Latin translations of Arabic alchemy. The Liber
Secretorum Bubacaris, or rather a different translation of al- Razi’s Kitab al-
asrar, 18 only a minor source, whereas the major one 1s most probably Jabir
(Geber). Therefore, the D/P is not a new edition of the Bubacaris, as Ruska
had claimed. It also follows that the attribution of the D/P to Geber was not
due to the scribe’s ignorance, but it was purposefully ascribed by the
compiler, the only person who knew what sources he had employed.

Ruska had based his hypotheses regarding a Latin author of the Summa
on a paragraph in the D/P that he assumed was written by a Latin author. We
have proved that this paragraph is of Arabic origin and that it is a familiar
one 1n Jabir’s works.

Newman had built his work on Ruska’s speculations, and since we have

refuted these, it follows that all Newman’s assumptions about Paul of

Taranto are unsubstantiated.

Finally, this essay as a whole gives ample evidence to prove that the
hypotheses of Berthelot, Ruska and Newman are unfounded. The Summa is
either a compilation from Arabic sources, mainly Jabir, or a complete
translation of a missing Arabic treatise.

[f this research is to serve a useful purpose, it should help to cast serious
doubts on the reliability of the existing history of early Latin alchemy as
written by Berthelot, Ruska and Newman who tried to divorce Latin
alchemy from its Arabic origins. This history cannot be written with fairness
and impartiality without a thorough research into Arabic sources.

I'he Arabic Origin of the Summa and Geber Latin Works

APPENDIX 1:
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THE GENERATION OF METALS IN KITAB SIRR
AL- KHALIQAH®" AND IN THE LATIN
TRANSLATION OF HUGH DE SANTALLA (DE

SECRETIS NATURE) ***

219. Ursula Weisser. Kitab sirr al- khaligah, Aleppo, 1979
220. Frangoise Hudry, De secretis nature,
MS BNF lat, 13951.

Paris and Milan., 19971999

Description Sirr page no. | De secretis | Hudry page | Notes
folio no. no
Generation of | 227 [Ov 65
the seven
metals
LLead 328 [0v 65 *Lead is heavy
because its
parts entered
into each other
Tin 229 | Ir 66
[ron 231 [ 1r 66
Gold 233 [ 1r 66
Copper 234 | 1r 67
4
Mercury 236 |1t 67 1
Silver 238 | 1v 68 !
Prologue 243 WRY 69 ;
|
Cause of 243 [ 1v 69 * Mercury is |
. 4 - |
mercury the origin of all |
metals. '
| * Two
| exhalations
| theory
= = |
Prologue 245 12r 70) .
How each 246 |2r 71 | * how sulphur
metal was | was embedded
formed from | inside mercury
mercury and | * Some metals
sulphur became
| defective
| * Sulphur
| mercury theory
How lead was | 249 | 2r 71
formed
e —————————— _,—. - M + o —— — - -4 ...* = — p 4I -
How tin was 251 | 21 | 72
~ |
formed | :
— o T =5 i
How 1ron was 253 | | 2y | 7
formed ; ‘i

[his 1s an ¢dition of
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Description Sirr page De Hudry page no | Notes
no. secretis
Jolio no.

How gold was | 257 12v 73 * Gold is heavy

formed because its
parts entered
into each other

How copper 260 12y 74

was formed

How mercury 263 [3r 75 * Mercury is

was formed the origin of all
metals.
*Two
exhalations
theory

How silver 264 13r 75

was formed

Summary 266 13r 75

Cause of 269 13v 76

sulphur

APPENDIX 2:

The Arabic Origin of the Summa and Geber Latin Works

THE SUMMA

Exhalation Theory in Arabic Alchemy

The

Know that fusible metallic bodies originate from sulphur and mercury before
mercury was yet fully coagulated as mercury and before sulphur was fully
coagulated as sulphur. Because if they were fully coagulated when they are used
as constituents then malleable bodies (that are extendable under the hammer)
would not have been formed from them; especially that sulphur is originated in an
earth different from that in which mercury is originated. Fusible bodies do not, in
fact, originate from these coagulated sulphurs, nor from that quivering mercury.
Mineral bodies originate only from the vapour and the smoke, and from un-coagulated
mercury and un-coagulated sulphur, or, to tell the truth, metallic bodies originate
from nothing but the water (ma’) and the oil (duhn). In the hollows of the earth the
gentle heat causes the water to ascend to the top, carrying the oil (duhn) inside it.
There, because of proximity to coldness, it cools down and descends (again), tumbling and
breaking on each other till it reaches its bottom place. Here again the natural heat
cooks it; and it constantly moves up and down, part of it tumbling over the other until it
gradually becomes more and more sticky (like the gum of a tree), more hard and thick,
and it continuous thus until it is completed as a fusible malleable body. Thus it had
progressed from the vapour and smoky state to the gummy state and the vapour and
smoke continue to contact it and descend upon it acting as if it is nourishment, with the
heat of the mine cooking it. The slightly coagulated body acts in the beginning as a
ferment. It gradually grows and hardens little by little from the viscous gummy state to a
doughy state then to the state of a body molten in fire, then it coagulates into an actual mmneral
body, which would become gold if the earth from which vapour and smoke emanated
has been pure and if there has been a moderate heat. And with pure earth and deficient
heat, silver is produced. We have thus given a great proof for all those
philosophers who have preceded us:=

o }eda ]

i i

Exhalation Theory in the Summa

But others say otherwise, that argentvive in its nature was not the principle, but
altered. and converted into its earth, and sulphur likewise altered and changed
into earth. Whence they say, that in the intention of nature, the principle was
other, than a foetent spirit, and fugitive spirit. And the reason, that moved them
hereunto, was this, viz. because, in the silver mines, or in the mines of other
metals, they found not any thing that is argentvive in its nature, or any thing that 1s
sulphur likewise; but they found each of them separated in its proper mine, in its
own nature. And they also affirm this for another reason, viz because there is no
transition (as they say) from contrary to contrary, unless by a middle disposition
Therefore, sccim!z it so is, they are compelled to confess and believe that there is
no transition (or passing) from the softness of argentvive, to the hardness of any

metal, unless by a disposition, which is between the hardness and softness ol

them. but in the mines they find not any thing, in which this middle disposition

. - — Y y -y e )
221. K. nihayat al-talab, MS Berlin, 4184, t1. 29a-29b.
222, We are still preserving the English of Russell.
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may be salved; therefore they are compelled hence to believe, that argentvive and APPENDIX 3:
sulphur, in their nature, are not the principles according to the intention of nature: j SOME FURTHER TECHNICAL TERMS OF
but another thing, which follows from the alteration of their essences, in the root ARABIC ORIGIN IN THE DIP

of nature, into an earthy substance. And this is the way, by which each of them is
turned into an earthy nature; and from these two earthy natures, a most thin fume

is resolved, by heat multiplied in the bowels of the earth; and this duplicate fume DIp . Arabic English or Latin
is the immediate matter of metals. Alcofol ™ al-kuhl Stibnite
This fume, when it shall be decocted by the temperate heat of the mine, is Alenbiccum~?’ al-inbig Alembic
J . =1 ‘: . °r- s . ~ )- 3\\- < s 2l a1 Tontig 4 22(
converted into the nature of a certain earth; therefore it receives a certain fixation, Amar>226 T (red)

which afterward the water (flowing through the bowels of the minera, and
spongiosity of the earth) dissolves, and is uniformly united to it, with a natural and
firm union. Therefore, so opining, they thus said, that the water flowing through
the passages of the earth, finds a substance dissolvible from the substance of the
earth in the bowels thereof, and dissolves the same, and is uniformly with it
united, until the substance also of the earth in the mines is dissolved, and the
flowing dissolving water and it become one with natural union. And to such a

227 = - =
Anzarut anzariut or ‘anzariit Sarcocolla

plant which contains
gummy matter; used in
Arabic medicine and in
alchemy; it grows in
Arabia and Ethiopia

228

mixtion come all the elements, according to a due natural proportion, and are Baurac Bauraq Borax
4 . . o g ’ . . 1 229 v
mixed through their least parts, until they make an uniform mixtion. And this Borrile Billawr (crystal glass)
mixtion, by successive decoction in the mine, is thickened, hardened, and made a Caley, kaley** (al)galt 231 Alkali
1 . 1o ‘ 7 : > S D37 =
met_al. And indeed, thesejzrpen, although they be nigh the truth, yet they do not Canina, cannine-"- Qannina (glass bottle)
conjecture the very truth.” \ 233
Edaus al-daus or el-daus (one of the

components of iron
and steel)

Exir*** (al)ixir*” Elixir
Fauled** fuladh (steel)
Flore murorum salt of old walls This description is not
amiquorum'23 Z (saltpeter) known to Latin
alchemists
Inderami”*® Andarant Crystal clear salt
224. DIP MS, fo. 21r.
225. Julius Ruska, ‘Ubersetzung’, 47-8; 70—1.
226. Julius Ruska, ‘Ubersetzung’, 65.
227. DIP MS, f{f. 5v, 6r,1 1v.
228. DIP MS, ff. 12r, 12v, 13r.
229. Julius Ruska, ‘Ubersetzung’, 68.
230. DIP MS, ff. 10r, 12v, 13r, 13v, 14r, 14v, 17r.
231. It should be noted that the article a/ is not a part of the word gali. The DIP translation 1s
the correct form, while the current Latin alkali considered ‘al’ as being a part of the word.

232. Julius Ruska, ‘Ubersetzung’, 48; 49; 83.

233. DIP MS, ff. 1r, 9v, 13r.

234. DIP MS, ff. 5r, 11v, 12r, 14r, 16r, 18r, 18v, 23r.

235. See the note above on al- galt. Here also the root word is iksir, and al 1s the article. The
DIP translation is the correct form, while the current Latin e/ixir considered ‘e/” as part of the
word.

236. DIP MS, ff. 18r, 19v, 20r; Julius Ruska, ‘Ubersetzung’, 66.

237. Julius Ruska, ‘Ubersetzung’, 73-4. On the name of this compound see our article,
‘Potassium Nitrate in Arabic and Latin Sources’ (2001).

223. Russell, The Alchemical Works, 57-8. 238. Julius Ruska, ‘Ubersetzung’,73; DIP MS, fo. 22v.
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DIP
Insu

Merdesenge
: oo 4
Obrizum, obrizo

L

la Hispaniae

240

1

Studies in Al-Kimya’

Arabic

Jazirat al-Andalus, 1.e.
the Island of al-Andalus.
Arabic authors referred to
al-Andalus as an island.

Murdasanj, martac

Ibriz - The best quality of

gold is dhahab ibriz

Porta*** bab, means also a chapter
in a book or a division of
a text or formulation

Serrapinum & sharab

Tannura™** Tanniir

239. Julius Ruska, ‘Ubersetzung’, 70.

240. DIP MS, ff. 5v, 8v.

241. DIP MS, ff. 3v, 12v, 13v, 18r, 18v, 19r.

242. Frequently used in DIP MS.

243. Julius Ruska, ‘Ubersetzung’, 67.

244 . DIP MS, ff. 2v, 18r.
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4 Arabic Industrial Chemistry

INTRODUCTION

The origins of chemical technology lie in the ancient civilisations of the
Near East. In Egypt, Syria and Mesopotamia, there appeared three to four
thousand years BCE several industries such as the metallurgical ones
including gold, silver, copper, bronze and iron. Other industries included
glass, dyes, oils and fats, perfumery, tanning, medical drugs, and the
utilisation of such basic materials as nitrates, alum, soda, salt and gypsum.'

The metallurgical artisans in Egypt were speculating on the causes of
the physical facts that they observed, and they attempted to imitate true gold
and silver as much as possible. This was one reason behind the rise of
alchemy and the start of alchemical writings.*

The Arab conquests and the spread of Islam in the Near East and Iran
did not disrupt the economy of these countries. The traditional local
industries were given a new impetus with the flourishing Islamic civilisation
and the increased demand for more products.

Similarly, almost the whole corpus of pre-Islamic knowledge in
philosophy and science was translated into Arabic. Works on alchemy were
among the earliest to be translated, and thus Arabic alchemy had an early
start.

Arabic chemical industries, which were based on the skills of artisans.
were enriched by the multitude of Arabic treatises on practical alchemy and
on specific chemical industries. Scientists and technicians who were
experienced in their specialties wrote these treatises. Some of these treatises
had survived but the majority did not, although we know the titles and the
names of authors of some of them.’

SOURCES OF ARABIC INDUSTRIAL CHEMISTRY

I  Works on Practical Alchemy

The main sources for Arabic industrial chemistry are the books on practical
alchemy. Jabir ibn Hayyan (d. c. 815) described in his numerous books a

. Levey, Martin, Chemistry and Chemical Technology in Ancient Mesopotamia.

. Holmyard, E.J., Alchemy, p.19 {f.

. Ibn al-Nadim, A/-Fihrist, See for example p. 454 for books on perfumes, and on cookery,
and pp. 511 {f on alchemy.
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great number of materials and processes.” Among his works which give
descriptions of procedures and equipment, and contain many practical
recipes, are Kitab al-sab 'in (the Book of Seventy), Kitab al-riyad (The Book
of Gardens), Kitab al-khalis al-mubarak (The Blessed Pure Book). They also
include Kitab al-usul (The Book of Fundamentals), Kitab al-jumal al-‘ishrin
(The Book of Twenty Clauses), the three books on amalgams, Kitab
musahhahat iflatun (The Book of Iflatun Corrections), Kitab al-khawass al-
kabir’ ( The Great Book of Properties), and many others. There are also
chemical compilations attributed to Jabir such as Kitab sunduq al-hikma
(The Book of the Chest of Wisdom). Jabir also wrote non-alchemical books
of recipes such as Kitab al-durra al-maknuna on the different methods of
colouring glass and other industrial products.

Al-Razi, who considered Jabir as his teacher,® left works that also
exerted a great influence. His most important extant alchemical works are
Kitab al-asrar (The Book of Secrets) and Kitab sirr al-asrar (The Book of
the Secret of Secrets). The main contribution of al-Razi is his summarising
of chemical substances, and his description of chemical laboratory
equipment. He also gave detailed descriptions of the main chemical
processes with a large number of recipes (see Chapter 1).

We gave in Chapter 1 the names of the other outstanding Arab
alchemists whose works are also rich in descriptions of chemical materials
and equipment and in giving practical chemical recipes.

Works on Arabic alchemy were translated into Latin in the 12th century
and later and Latin alchemy became acquainted with chemical materials,
equipment and processes through these translations. These Latin works of
Arabic alchemy included several works from Jabir (Geber), al-Razi, and
several other Arabic alchemists (see Chapter 3).

2  Works that Deal with Specific Industrial Subjects

There were other Islamic scientists who were not classified as alchemists but
who wrote important works on chemical subjects, especially on chemical
technology. We give below brief notes on the more prominent ones, mainly
those who preceded the 14th century:

Al-Kindi (d. ¢. 260/873) wrote numerous treatises on industrial chemistry.
Among these 1s Kitab Kimiya' al-'ltr wa al-tas’idat (Book of the Chemistry
of Perfume and Distillations) which contains numerous recipes of fragrant

4. Holmyard, op cit, p. 81.
5. British Library MS Or 4041 and Alexandria Municipality MS .5204
6. The relationship between Jabir and al-Razi is described in part Il of Chapter 3.
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oils, aromatic waters and distillations. He left also important treatises on the
metallurgy of steel and the various kinds of swords and their treatment, on

luster-painted glass, on jewels, the adulteration of foods and other topics in
chemical technology.

Al-Hamdani (died either in 335/945 or 360/970), wrote Kitab al-

Jawharatayn al-"atigatayn (on the metallurgy of gold and silver), which is an

invaluable work.

Al-Biruni (died probably in 442/1050), wrote Kitab al-jamahir fi ma rifat
al-jawahir which deals with precious stones and the metallurgy of metals.

Al-Tamimi (end of 4th/10th century), wrote Kitab jayb al-‘arus wa rayhan
al nufus on perfumes, and another work al-Murshid ila jawahir al-aghdhiyva
wa qiwa al-mufradat min al-adwiya, which is an encyclopaedic work mainly
on nutrition and simples with very useful industrial chemical information.

Al-Mu’izz Ibn Badis (ruled between 407/1016 and 454/1062), has an
important treatise that is attributed to him,” ‘Umdat al kuttab and ‘uddat
dhawi al-albab on the manufacture of inks and paper.

Al-Tifashi (died 651/1253) is better well-known for his lapidary work Kitab
azhar al-afkar fi jawahir al ahjar in which he describes 25 precious stones.

Al-Muzaffar Ibn Rasul (ruled in Yemen from 638/1249 until 695/1295),
left a book on industrial arts carrying the title of A/-Mukhtara’ fi funun min
al-suna’ (Inventions from the Various Industrial Arts), which contains
descriptions of several chemical industries such as soap making.

Al-Jawbari (died 630/1232), is well known for his book Kitab al-mukhtar fi
kashf al-asrar wa hatk al-astar, in which he warns the public against trickery
of all kinds such as practices used by perfumers, alchemists, jewellers and
armourers.

Al-Iskandari (presented his book to King al-Kamil who reigned between
615/1218 and 636/1238). This is Kitab al-hival al-babiliyya li al-khizana al-
kamiliyya that discusses fakery and counter-fakery. Some of these trickeries
depend on principles of chemistry and physics and other scientific principles.

7. Attributed also to Yusufibn Abd Allah al-Zujaji (d. 1024 CE).
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[t also deals with inks, paints, removing of ink writing and the colouring of
paper.

Al-Kamili wrote in 630/1232 a practical handbook on the extraction,
purification and assaying of gold. This is Kashf al-asrar al-‘ilmiyya bi dar
al-darb al-misriyya (Revealing the Scientific Secrets in the Egyptian Mint
Authority).

Abu al-Qasim al-Qashani wrote in the year 700/1300 a work in Persian
with the title Jawahir al-‘ra’is wa atayib al-nafa’is. The book deals with
precious stones and minerals, perfumes and ceramics.

Hasan Al-Rammah (d. 638/1294) left several military treatises, including
kitab al-furusiyya wa al-manasib al-harbiyya which describes the first
method for the purification of potassium nitrate. It also gives scores of
recipes for explosive gunpowder for use in rockets, military devices and
fireworks. It describes military weapons utilising gunpowder, and discusses
the distillation of several materials.

3  Works that Do Not Deal with Specific Industries

Books on Cosmography: Useful information on various chemical
technological subjects is found in works on cosmography such as those of al-

Qazwini (d. 682/1283) and Shams al-Din al-Dimashqi (d.728/1327).

Books of Geographers: The books of Islamic geographers such as al-
Magqdisi (wrote in 375/985), al-Istakhri (fl. ¢. 339/950), Ibn Hawgqal (fl. c.
332-67/943-77), and others contain important information on the products
of chemical technology.

Books on Agriculture: Works on al-filaha, such as that of Ibn al-‘Awwam
(fl. towards the end of the 6th/12th century), contain useful industrial
information such as the distillation of rose water.

Encyclopaedic Works: such as Mafatih al- ‘ulum of Abu Bakr al-Kuwarizmi
(fl. c. 366/976), the works of al-Mas’udi (d. ¢. 346/957), al-Nuwayri (d.
733/1332) and al-Qalgashandi (d. 821/1416) are rich sources on chemical
industries. Anthologies of interesting knowledge such as that of al-Tha’alibi
(d. 430/1038) and al-Ibshihi (d. 850/1446) are among the important sources,

and similarly are books on philology such as al-Mukhassas of Ibn Sida (d.
458-9/1065-6).
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Works on Medicine and Materia Medica: The Arabic books of medicine
and materia medica are full of useful information. Works on materia medica
include the books of al-Kindi, al-Biruni, Ibn al-Baytar, (d. 646/1248), Abu
Mansur Muwaffaq, al-Antaki and numerous others. Medical works include

Kitab al-tasrif of al-Zahrawi, al-Qanun of Ibn Sina (d. 428/1037), al-Hawi
of al-Razi and many others.

4  Arabic Industrial Chemistry in Latin

The translation movement in the West took place in the 12th century and
later. That was an era in which translations and adaptations of Arabic
scientific, medical and technological works took place and continued to
appear until the time of printing in the 15th century and beyond.® Many of
the works were alchemical or have a strong alchemical touch. The
technological works that appeared in the West during this period were a
product of contacts with the Arabic world

The liber sacerdotum is a decidedly typical product of the early Latin
works of Arabic origin. It contains over 200 technical recipes, which were
collected by an Arabic writer from various sources, and the collection was
translated into Latin in the first part of the 13th century. The text is full of
badly transliterated Arabic and some corrupt Greek terms that have passed
through Arabic. It contains a small dictionary of Arabic-Latin metallurgical
and chemical terms. '’

In this same period, there appeared the Liber ignium (c. 1250) which i1s
ascribed to an uncertain author called Marcus Graecus. Some historians
thought that he was a Byzantine, but it is generally established now that this
work was translated from Arabic and Marcus was a fictitious name. The
book is full of Arabic terms and some of its recipes appear in other Arabic
treatises.

These two works are typical of the Arabic works that are extant in Latin
and their Arabic originals were lost. This has led some historians of
science'” to attribute the authorship of such works to Latin writers
irrespective of their Arabic origin.

8. See Sherwood Taylor in his article on ‘Pre-Scientific Industrial Chemistry’, in A History of
Technology, volume 1.

9. Taylor, F. Sherwood, The Alchemists, Founders of Modern Chemistry.

10. Berthelot believed that this work is a translation from Arabic (La Chimie au Moyen Age,
Vol. I, 179).

[1. About Liber Ignium see Foley, Vernard and Keith Perry, ‘In defense of Liber igneum,
Arab alchemy, Roger Bacon, and the introduction of gunpowder".

12. Ruska is well known for his attributing several Arabic works especially of Jabir (Geber) in
Latin, to pseudo Latin authors. One example is elaborated in Chapter 2 and another in Chapter
3 of this work.
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Technology Transfer to the West

We have dealt with the transfer of Arabic industrial chemistry in a paper,
which is not included in this book. "

SOME CHEMICAL INDUSTRIES

In Chapter 1 we gave a list of processes from al-Razi’s Kitab al-asrar,
from the Karshuni manuscript”’ and from Mafatih al- Ulum.'® We shall
give in the following pages a brief survey of very few basic chemical
materials and of some chemical industries.

14

1 Acids, Alkalis and Some Basic Chemicals

Mineral acids were products of the distillation of alum, wvitriol, sal
ammoniac, common salt, and potassium nitrate, in various combinations.
The books of Jabir, al-Razi and other Islamic alchemists have numerous
recipes for the distillation of these substances. Sharp waters or dissolving
waters were produced in the laboratory, and stored for later use.

Some Basic Chemicals

Before we discuss mineral acids, it is useful to acquaint ourselves with the
main materials that were used. The lack of adequate chemical science did not
enable the chemist or technician to characterise and evaluate the available
materials. The identification depended on experience and observation. This
created sometimes ambiguity in the proper labelling. Materials that had
similar general properties were given the same name. Thus, natrun in Arabic
and nifrum in Latin meant both sodium carbonate and potassium nitrate.

Natrun: Because of the importance of this material in the history of science,
natrun (as potassium nitrate), deserves a special treatment, and we have dealt
with it extensively in Chapter 7.

I3. Al-Hassan, ‘Transfer of Islamic Technology to the West’, Cultural, Contacts.
14. Stapleton, H.E., Azo, R.F. & Husain, M.H.

I5. The Karshuni MS was published by Berthelot in volume Il of La Chimie au Moyen Age.
Duval translated the Arabic text that is written in Syriac script (the Karshuni), into French.
The Syriac script was converted into Arabic script in Aleppo by the Rev. Al-Khurfasqfus
Barsum Yusuf Ayyub and is still in manuscript form.

16. Al-Kuwarismi, Mafatih al-'Ulum.
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Zaj 1s vitriol. The term is a generic one for sulfates. Al-Razi mentioned

seven kinds of zajat including, galgadis, qalqatar, qalgand and al-Suri (the
Syrian).

Shabb: Shubub (sing. Shabb) or alums are classified among the zajat by al-
Razi. This 1s because alums are sulphates also. They are hydrated double
salts, usually consisting of aluminium sulphate, water of hydration, and the
sulphate of another element such as potassium, (KAI(SO4),12H,0.) The best
alum was al-shabb al-yamani (Yemeni alum).

Nushadir or sal-ammoniak was classified among the spirits, together with
mercury, sulphur and arsenic (zarnikh). It can be a natural mineral or
manufactured. The quality that was used in chemical processes is white
similar to salt but sharp with burning taste. Nushadir is ammonium chloride
(NH4Cl) which has the property that it will sublimate at a relatively low
temperature. Either nushadir or salt, which is sodium chloride, were used
interchangeably in chemical processes to obtain mineral acids.

Mineral Acids

Nitric acid: The question of when nitric acid was first known is a critical
issue in the history of science. Therefore, we have devoted Chapter 7 to it
along with potassium nitrate. We shall deal briefly here with the remaining
acids.

Sulphuric acid: In Kitab al-asrar of al-Razi we find references to the water
of distilled alum which was used in the various processes.'’” In the Arabic
Karshuni manuscript, we have three recipes for this acid. One of them runs
as follows: ‘The water of vitriol and sulphur which is used to irrigate the
drugs: yellow vitriol three parts, yellow sulphur one part, grind them and
distil them in the manner of rose-water.’"*

In the treatise Risalat Ja'far al-Sadig fi ‘ilm al-san’a, we read the
following recipe: ‘Then distil green vitriol in a cucurbit and alembic, using
medium fire; take what you obtain from the distillate, and you will find it
clear with a greenish tint.”"”

17. Al-Razi, Kitab al-Asrar, pp. 38, 66; H.F. Stapleton, R.F. Azo. and H. Husain, Chemistry
In Iraq, p. 393.

18. M. Berthelot, and Duval. La Chimie au Moyen Age, vol. 11, pp. 61-104. The cited acid
recipe is on p. 90.

19, RUHI\';I, Julius. Arabische Alchemisten. 11 Ga'tar ;‘f—fﬁm"u;. der sechste Imam. includes the
text of Kitdb i 'ilm as-sind'at. Arabic text, folio 5b. See also, R.J. | orbes. Short History of the
Art of Distillation, p. 32.
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This description, which is a preparation of sulphuric acid from vitriol,
may be of a later date than that of Ja’far al-Sadiq, but it is earlier than the
13th century. We find also references to the distillation of vitriol in other

Arabic alchemical treatises.

Hydrochloric acid: This was called water of salt or spirit of salt (ruh al-
milh). Al-Razi in Kitab al-asrar, gives the following recipe for a dissolving

sharp water:

Take equal parts of sweet salt, bitter salt, tabarzad salt, andarani salt, salt of al-
gili, and salt of urine. After adding an equal weight of good crystalline sal
ammoniac, dissolve by moisture, and distil (the mi;;;turc). These will distil over (to
give) a strong water which cleaves stone instantly. >’

[slamic chemists practised the distillation of bricks early. This produces an
impure hydrochloric acid. One description was given by al-Zahrawi (d.
404/1013) in his book al-tasrif (Liber Servitoris), another by Masawayh al-
Mardini (Mesue the Younger, d. 406/1015) who lived in Baghdad.z'

The oil of bricks continued to be produced throughout later centuries
and we find frequent recipes in the Arabic military treatises of the 13th

22
century.

Silicic acid: Abu Mansur Muwaffaq was acquainted with Silicic Acid, which
he obtained from the bamboo.*’

Organic Acids

Vinegar was used in large quantities. It was distilled to give acetic acid, and
this acid was also produced by the dry distillation of wood. Acetic acid
[CH;COOH], 1s known also as ethanoic acid.

Alkalis

The term alkali was originally applied to the ashes of burned sodium- or

potassium-bearing plants, from which the oxides of sodium and potassium
could be leached. Alkalis were in great demand for the manufacture of glass,
glazes, soap and other industries.

20. Al-Razi, Kitab al-Asrar, p. 17; see also Stapleton, Azo and Husain, p. 333.

21. Needham, Joseph, Science and Civilization in China, vol. V pt. 3, pp. 237-238; also
Multhauf, pp. 207-8, and E/, Article Agrabadhin by B. Lewin.

22. Al-Rammah, Kitab al- furusiyya, p. 126.

23. Holmyard, Makers of Chemistry, p. 68.
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Al-qili was obtained from the fused ashes of a low woody shrub in Syria
called ushnan. Its botanical name is Salsola Soda. Chemically it is about 80
per cent potassium carbonate with some 29 per cent sodium carbonate. The

concengzated al-gili was called by Jabir and al-Razi milh al-qili (salt of
alkali).”

The ashes of oak and other trees were also utilised, and the concentrated
ashes were called salt of ashes, milh al-ramad.* The ratio of potassium to
sodium carbonates varied greatly with the kind of plants and trees. Al-Razi
described methods of refining and concentrating both milh al- qgili (salt of
alkali) and milh al- ramad (salt of ashes).

Abu Mansur Muwaffaq was the first to make a clear distinction between

sodium carbonate (soda) and potassium carbonate (potash), which are
similar in so many respects.°

Lime was quite abundant. It was used in soap making, as a building
material, and for military purposes as an ingredient in military fires. It is
produced by burning stones or marble, and when slaked with water it was
called nura.

Caustic Soda or sodium hydroxide was not produced on a commercial
scale, but was produced in the laboratory, and in Kitab al-asrar of al-Razi
we find a recipe for this material.”’

2 Alcohol

[slamic chemists knew the distillation of wine and the properties of alcohol.
The prohibition of wine in Islam did not mean that wine was not produced
and consumed or that the alchemists did not subject it to their distillation
processes.”® As to the lack of a cooling device for efficient condensation,
Jabir described a technique to solve this problem in his distillation of mineral
acids.”” The same method also applies in the condensation of other vapours.
Alcohol and the distillation of wine is one of the critical issues in the history
of science and therefore we have devoted Chapter 9 to it.

24. Al-Razi, p. 3; C. Singer et al., A History of Technology, vol. 11, p. 354.
25. Al-Razi, p. 3.

26. Holmyard, Alchemy, p. 90.

27. Al-Razi Kitab al-Asrar, p.108; Stapleton, Azo and Husain, p. 391.

28. Wine was used in medicines as well as a drink.

29. Jabir ibn Hayyan, Kirab al-jumal, {1. 532-4.
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3  The Perfume (‘itr) lndustry3 !

Perfumes were in great demand in the flourishing civilisation of Islam. There
were many Arabic technical treatises that gave details of this industry.”’
Among the existing ones, the most prominent is the Book of Perfume
Chemistry and Distillations of al-Kindi. In this book, al-Kindi gives 107
recipes. A more detailed exposition of the perfumes industry isjwritten by al-
Nuwairi in his encyclopaedic work, Nihayat at al-Arab.** Al-Nuwairi
mentions his sources and gives us a good review of the literature on the
subject. He quoted extensively from al-Tamimi who wrote Kitab jayb al-
‘arus wa rayhan al nufus. Ibn Al Jazzar (AD 898-980) wrote a treatise
dealing with perfumes.” 'Umar Ibn Al-'Adim (d. 660/1262) wrote a guide on
cooking and making perfumes (tib).>*

Perfumes are obtained by the blending of fragrant materials in certain
proportions. The word ‘attar, from ’itr (perfume), denoted the perfumer who
blends the ingredients of a perfume. From this came the word attar in
English that means a fragrant essential 0il.”

The materials used are either of plant or animal origin. Essential oils
and waters from flowers and aromatic plants are obtained by distillation.
Animal pleasant odoriferous materials include misk (musk) and ‘anbar
(ambergris)

According to some historians of perfumes, the Arabs became for several
centuries the perfumers of the world.”® It is reported that among the many
presents of Harun al-Rashid to Charlemagne were several types of
perfumes.’’” Forbes says that only with the coming of the golden age of Arab
culture was a technique developed for the distillation of essential oils.

30. Existing sources on perfumes: There were many Arabic technical treatises that give details
of this industry; Al-Kindi wrote Kitab kimya' al ‘itr wa al-tas'idat (Book of Perfume
Chemistry and Distillations), or ‘Kitab al-taraffuq fi al-‘itr’. In this book al-Kindi gives 107
recipes; al-Tamimi, Kitab jayb al-'arus wa rayhan al nufus which was a main source for al-
Nuwairi; Ibn al-Jazzar, A Treatise on the Arts of Medicine and Perfume; Abu al-Qasim al-
Qashani discusses perfumes in his book Jawahir al-‘ara’is wa atayib al-nafa’is; Al-Nuwairi
in his encyclopaedic work, Nihayat al-Arab gives a detailed exposition of the perfumes
industry. He mentions his sources and gives us a good review of the literature on the subject;
‘Umar Ibn Al-*Adim wrote a guide on cooking and making perfumes (zib); Shams al-Din Al-
Dimashqi gave details on the distillation of rosewater in Damascus.

31. Al-Fihrist listed nine until his time, p. 454.

32. Al-Nuwairi, vol. 12, pp. 1 ff.

33. Ibn al-Jazzar’s treatise was published in Tunis (see bibliography).

34. Ibn al-*Adim, al-Wusla ila al-habib fi wasf al-tayyibat wa al-tib.

35. Merriam-Webster’s Collegiate Dictionary.

36. Trueman, The Romantic Story of Scent, p. 83.

37. Einhard, Notker the Stammerer, p. 184, n. 39.
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By digtilling tﬁeir favourite flower, the rose, the Arabs succeeded in extracting
from it a perfume that is still a favourite all over the world — rose water. Rose
water came to Europe at the time of the Crusades.

According to Arab geographers, rosewater was distilled in Jur, and in other
towns in Fars. The rosewater of Jur was the best quality and it was exported
to all countries of the old world including the Rum (Byzantium), Rumia
(Rome) and the lands of /franja (France and Western Europe), India and
China.” Sabur was famous for its essential oils, and ten varieties were
produced including violets, lotus, narcissus, lilies and other flowers. No
other place surpassed the quality of its essential oils except Kufa that
produced the best khiri (carnation) and banafsaj (violets). Damascus became
renowned in the production of rosewater later and it was exported. Essential
oils were also produced in al-Andalus and other Islamic countries.

In the manufacture of perfumes, both old and new methods were
applied. In the old method, the scent of the roses or flowers was captured by
o1l such as the hall (sesame oil). In the new method, the manufacture of
essential oils and perfumes was carried out by distillation.

Currently, essential oils are distilled with water added to the flowers in
a vessel that 1s heated by direct fire. Water vapour and volatile oil are
condensed together. In a modification to this, the plant material is suspended
on a grid above the water level, and steam rises from under the grid. The
volatiles with water vapour are condensed and the oil is separated.

In the Arabic method of the past, no water is added to the plant material,
and no direct steam touches the flowers. Heating is done from the outside.
This method can be considered as a dry distillation one. Here the condensed
liquid is primarily essential oil together with the condensed moisture from
the fresh plants. Any limited amount of water is separated.

The wet method denotes heating the cucurbit from the outside by steam
coming from a water bath and not by direct heating (Figure 4.1 and Figure
9.2, Chapter 9).

Essential oils were also produced in Al-Andalus. Ibn al-"Awwam who
lived in Seville (end of 12th century) gives in Kitab al-filaha, a description
quoted from al-Zahrawi of an industrial installation for rosewater and other
essential oils, containing 16 or 25 cucurbits. He describes the equipment for
the wet and the dry methods.

[n the 13th century, Damascus had a thriving rosewater industry. This 1s
described by Shams al-Din al-Dimashqi (d. 727/1327) in Nukhbat al-Dahr.
He describes two industrial installations, one using the wet method and the

38. Trueman, The Romantic Story of Scent, pp. 83-4.
39. Ibn Hawgqal, pp. 260-1.
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other the dry. Figure 4.1 from al- Dimashqi is for an installation using the
wet method.

Ghaliya: Among the liquid perfumes, the ghaliya was the highest in quality.
Al-Kindi gives in his book on ‘tr fourteen formulations for ghaliya. Al-
Nuwairi gives a description of seven, that were formulated for Caliphs, kings
and the upper classes. Each carries the name of the Caliph or dignitary to
whom it was formulated. He gives the names of the ‘atfar or ‘attara (the
lady perfumer) who formulated the perfume. Al-Zahrawi gave also

formulations for ghaliya.

Nadd: the nadd occupied among the dry perfumes the same high esteem that
the ghaliya occupied among liquid perfumes. In both, the misk and ‘anbar
are the main ingredients. The nadd is made in the form of bars, sticks or
powders. It was also incorporated in candles. It was put in perforated boxes
or in cloths; and was carried on the person or placed between clothes or
furniture.*® Perfumed candles emitted their perfumes as long as they were
burning.

Al -Tamimi gave the formulations of many kinds of nadd. *' One is al-
nadd al-Musta'ini which was made for the Abbasid Caliph Al-Musta’in bi-
Allah:

Misk was the most valued ingredient in the formulation of Arabic perfumes.
It came from Tibet and China from a gland in a sac under the skin of a deer’s
abdomen.

‘Anbar (Ambergris) is a substance of sweet smell similar to musk. It was
also highly valued as a perfume. It is found floating on the water in tropical
seas, or on shores. It is probably a secretion of the gall bladder of the sperm
whale in whose intestines it 1s found.

‘ud (Aloe wood) is a fragrant wood of a tree that grew in abundance in the
mountains of Assam.

Sandal (Sandalwood) is of Indian 01'1%11’1 The yellow has the best pleasant
scent. It is used in wood form or as oil.

40. Al-Antaki p. 302.
41. al-Nuwairi, p. 60.
42. Nuwairi on Sandal p. 39 ff.
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Figure 4.1 Installation in Damascus for the distillation of rosewater by the wet
method from the cosmography of al-Dimashqi, 13th century.

4 Petroleum Products

Petroleum was also refined and utilised. Crude oil was produced in Iraq from
oil seepage on the eastern bank of the Tigris. Arab travellers reported that it
was pr oduued in large quantities and was exported.™ It was also produced in
Khuzistan™ and in Sinai in E gy pl

43. Rihlat ibn Jubayr, p. 209. 1bn Sa'id al-Maghribi, Kitab al-Jughrafiva, p. 158.
44. Shams al-Din Al-Dimashqi, p. 119.
45. Ibn Sa’id, p. 130.
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The oilfields of Baku were developed on a large scale since the early
days of the Arab Empire. Al-Mas’udi visited the fields in 302/915 and
reported that merchant vessels sailed to Baku to carry loads of white naft.*
Marco Polo visited the oilfields two centuries later and said that hundred
shiploads might be taken from it at one time."” He remarked that:

‘this oil is not good to use with food, but it is good to burn. People come
from vast distances to fetch it, for in all countries round about they have no

other oil.”**

Distillation of crude oil or naft is described in several Arabic chemical
and military treatises such as in Kitab al-asrar of al-Razi. "’ Several fractions
were obtained. The first fractions were highly flammable and precautions
were given for their distillation, storage and use. Sometimes the distillation
continued until heavy distillates, which do not catch fire quickly, were
produced. Crude naft and its distillates were used for military fires.

The very light fractions were used as solvents and were mixed with the
resins to prepare waterproof varnishes. A further use was in medicine, and
the white fractions of naft were considered as drugs for some ailments.”

5 Soap’!

Arab geographers frequently mention places where soap was made: Aleppo,
Balis on the Euphrates, Sarmin, Damascus, Nablus, Balkh, Tirmidh, Arrajan
and Bust. Ordinary and coloured perfumed toilet soap was made and
exported from Syria.”>

[n Antiquity, though mixtures containing soap were known and used in
Mesopotamia, soap as such was unknown.” The classical world did not have
better detergents, and bran, pumice-stone, natrun, vegetable alkali and the
like were used.” Later on, Pliny described a pomade kind of soap invented
by the Gauls. It was recommended for washing the body to treat certain
illnesses. By 800 CE, soap from animal fats was produced in Europe which

46. Al-Mas’udi, “Ali 1bn al-Husain ibn ‘Ali, Muruj al-dhahab, p. 208.

47. Marco Polo, The Travels, p. 48.

48. Marco Polo, p. 48.

49. Al-Razi, Kitab al-Asrar, p. 1009,

50. Tadhkirat Dawud al-Antaki, p. 304.

51. Al-Muzaftar Ibn Rasul described soap-making in Al-Mukhtara' fi funun min al-suna’;
Dawud al-Antaki, gave also a description of soap-making in his Tadhkira.

52. Rihlat ibn Battuta, p. 67; Shams al-Din Al-Dimashqi, pp. 67, 200. Al-maqdisi, p. 180,
Tadhkirat Dawud al-Antaki, p. 203.

53. Forbes, Studies in Ancient Technology, vol. 111, p. 187,

54. Forbes, op. cit., pp. 187-8.
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had a very unpleasant smell.” However, hard toilet soap with a pleasant
smell from Islamic lands started to arrive.

[n [slamic territories, soap-making was an established industry. Recipes
for soap-making are found in alchemical treatises such as those of al-Razi.
Soap results from the interaction of fatty oils and fats with alkali. In Syria,
where soap-making was a thriving industry, olive oil was used together with
al-gili and lime. A detailed description of a soap-making process on an
industrial scale is given by Al-Muzaffar ibn Rasul, and in a/-Tadhkira of al-
Antaki.

. 5¢ . - ~
6 Glass’® and Artificial Gemstones’’

Glassmaking originated in the Near East, probably first in Mesopotamia. It
was a thriving industry in Egypt, Syria and Mesopotamia. Some important
innovations took place before Islam, and the most important one in the
whole history of this industry was glass blowing, the discovery of which is
credited to Syrian glass workers.”®

Under Islam, the glass industry witnessed a revival. The old centres
flourished and new ones were established. The remarkable sumptuous
[slamic glass treasures, which are distributed among museums throughout
the world, bear witness to the high artistic and technological level of Islamic
glass.”

Most Islamic glass was of the soda-lime-silica type.” Islamic writers do
not mention lime in the manufacture of glass and they speak usually of glass
being made from sand and milh al qgili or the salt of the ashes of oak and
other woody plants. Lime came with the sand in the form of seashells.

Transparent colourless glass was highly valued and this was produced
either by selecting raw materials of high purity or by adding an oxidising

55. Singer et al., pp. 355-6.

56. Existing sources on glass: Jabir ibn Hayyan wrote Kitab al-durra al-maknuna on coloured
glass, lustre glass, dyeing of stones and pearls. This is a unique treatise in dealing with lustre-
painted glass; Al-Biruni, in Kitab al-jamahir has chapters on billaur, glass, enamel and
adhrak (a precious artificial jewel).; Al-Karshuni manuscript devoted sections for coloured
glass and glass-making furnaces.

57. Available sources on gemstones: Jabir Kitab al-durra al-maknuna; Jabir, Kitab al-
khawass al-kabir:: Al-Biruni. Kitab al-jamahir; Al-Titashi, Kitab azhar al-afkar fi jawahir al
ahjar; 1bn al-Akfani, Nukhab ad-dakhair fi ahwal al-jawahir

58. Singer et al., p. 337.

59. All books on Islamic art. especially those devoted to the history of glass, give descriptions
of such treasures. Some are: Islamic Art, by D.T. Rice, London, 1979; and The Art and
Architecture of Islam: 6501250, by R. Ettinghausen and O. Grabar,. Glass of the Sulrans,
Stefano Carboni and David Whitehouse; The Arts of Fire, ed. Catherine Hess.

60. Compare: Singer et al., p. 329
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substance. Maghnesia (manganese dioxide, pyrolusite) was used to oxidise
the iron and improve the colour of the glass. Thus, it is reported that certain
kinds of glass were so white as scarcely to be distinguished from crystal.’’
Other substances, like lead compounds, for improving the quality of glass
were also added.

The cut glass that was made at Samarra in the 3rd/9th century is
considered peerless in its quality. Colourless crystal-type glass was made
and glass engraving was a specialty of glassworkers under the Abbasids.
Bowls. bottles and ewers of remarkable sumptuousness were decorated with
forms of running animals and plant scrolls.

An important Islamic innovation was the invention of lustre painting in
Syria during the Umayyad period. This consisted of painting with a pigment
containing silver which, when fired in an atmosphere without oxygen,
produced a thin metallic film on the glass varying in colour from pale yellow
to brown.”” Some glass was made with sumptuous polychrome effects; the
technical secrets of these are not yet understood. Other innovations in Egypt
included gilding techniques.

The most important achievement in decorating glassware was the art of
enamelling of colourless and coloured glass. It is thought that after the fall of
the Fatimid dynasty in Egypt in 567/1171 some glassworkers immigrated to
Syria where they laid the foundation of the Syrian art of enameled and gilt
glass.”” The earliest phase of this art seems to have taken place in Raqqa in
Syria where thick enamels were used. Later, two groups of Syrian glass
evolved. One is characterised by the use of thick, jewel-like enamels and 1s
connected with Aleppo; the other, notable for its exquisitely painted figural
decoration, is attributed to Damascus. These two types of glass represent one
of the highlights in the history of the art.®*

From a peak of excellence at the beginning of the 14th century, a
decline took place after the sacking of the chief Syrian cities by Timur.
Damascus fell in 803/1400 and the glass-workers of that city were taken to
Samarqgand.®

As was the case with the transfer of science to the West, the art and

techniques of glass-working were transferred also. The first phase of

61. Jabir mentioned the uses of manganese dioxide in glass making, see Holmyard, Alchemy,
p. 79; Magnesia as an ingredient is mentioned by most Arabic authors, e.g. Shams al-Din al-
Dimashqi, p. 59; al-Mas’udi, vol. I, pp. 403-4; al-Antaki, p. 161.

62. A detailed discussion of lustre painted glass is in Chapter 6.

63. Ettinghausen and Grabar, p. 373.

64. Op. cit,, p. 374.

65. On the history of Islamic glass see also the article ‘Glass, History of” by R.J. Charieston,
in The New Encyclopedia Brittanica, Macropaedia, vol. 8, 1981, pp. 183-4. Also: Glass of the
Sultans, op. cit. and The Arts of Fire, op. cit.
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technology transfer took place in the 5th/11th century when Egyptian
artisans founded two glass factories at Corinth in Greece. Here they
introduced contemporary techniques of glass manufacture, but the factories
were destroyed during the Norman conquest of Corinth in CE 1147 and the
workers emigrated westwards to contribute to the revival of Western
glassmaking.® Technology transfer took place again after the Mongol
conquest of the 13th century CE, which drove large numbers of Syrian glass-
workers from Damascus and Aleppo to glassmaking centres in the West.°’

A third and a unique method of technology transfer, which reminds us
of modern technology transfer, is a treaty that was drawn up in June 1277 CE
between Bohemond VII, the titular prince of Antioch, and the Dodge of
Venice. It was through this treaty that the secrets of Syrian glass making
were brought to Venice. Raw materials as well as Syrian Arab artisans were
sent from Syria. The techniques of Islamic glassmaking formed the
foundations upon which Venice established its famous glass industry.**

Artificial Gemstones

The imitation of mineral gemstones was always of interest to chemists and
artisans since the pre-Islamic civilisations. During Islam, we started to see a
real interest by eminent scientists such as Jabir ibn Hayyan, al-Kindi, al-Razi
and al-Biruni, who wrote treatises or gave recipes in their works. This
interest continued until later centuries.

There are two methods to obtain artificial gemstones; one was to cast
the colouring materials with the ingredients of glass and the second is by
diffusing colour to glass stones. Jabir described both methods in Kitab al-
durra al-maknuna (see Chapter 6) and in Kitab al-khawass al-kabir (see
Chapter 5). Al-Razi gave several recipes in Kitab al-asrar. Al-Biruni gave in
Kitab al-jamahir a recipe for an artificial high valued jewel called adhrak
that is obtained by casting.

Among the much later works is one for Muhammad ibn Muhammad
[flatun al-Bustami who lived in the 17th century and who wrote Jawahir al-

Junun wa al-sana’i’ fi ghar'ib al-‘ulum wa al-bada’i’ (Jewels of Arts and

Artisan Works in the Unique and Wonderful Sciences). This work deals
mainly with the manufacture of artificial jewels. Our list here is not complete
as there are other later treatises on this subject.

66. Singer er al., p. 328.
67. R.W. Douglas and S. Frank, 4 History of Glassmaking, p. 6.
68. Sarton, vol. I1, pt. 11, p. 1040.

—




122 Studies in Al-Kiomya

. 9
7  Ceramics’

The glazed and painted ceramics that are exhibited in world museums reveal
the splendours of the glorious Islamic art of pottery. Egypt, Syria,
Mesopotamia and Persia had a continuous history in this art before Islam,
but under Islam, a revival took place, and the art spread throughout the
[slamic World reaching Muslim Spain and then the West.

Glazes are a kind of glass and are applied both to the inside and outside
of pottery, either to render it impervious to water or for decoration. Two
main kinds were applied, an alkaline glaze and a lead glaze. Normally lead
glazes are transparent and colourless but can be given colour by the addition
of metal oxides. If tin oxide is added to lead, a white opaque glaze is
obtained. Al-Biruni gave a chapter in al-Jamahir for enamels and gave the

recipe for lead and tin glazes.”

In classifying Islamic ceramics, historians of art discuss each locality
independently. The main sites of early Islamic pottery that are known are
Samarra in Iraq, Ragqa and Damascus in Syria, Rayy in Persia and al-Fustat

in Egypt.

One of the earliest types is the Jabri. This was made in Persia in the
early days of Islam (7th century CE), and the bulk of it was produced
between the tenth and thirteenth centuries CE. The Jabri uses earthenware
that is coated with a white slip of liquid clay and covered by a transparent
lead glaze. Decoration was affected by cutting a design through the slip
coating exposing thus the red ware below. The colour of the lead glaze was
varied by washes of green and purplish brown derived from copper and
manganese respectively.

Another type is the Sgraffito that was popular in all Islamic pottery
centres. The body of the ware was first covered with a white slip and the
design executed by cutting through the slip with a thin point, thus producing
a kind of line drawing. Then the ware is covered with a thin yellow lead
glaze, which, when fired, left a dark tone above the exposed body and a pale
above the slip. Splashes of coloured glazes are then added in green,
manganese or yellow. The most important of all Ragga wares was one with a
sandy white body and a decoration in black, blue or bluish-purple painted
under the glaze. Sometimes a thin sgraffito design was associated with the
painted decoration.

69. Sources on ceramics: Abu al-Qasim al-Qashani wrote in the year 700/1300 an important
work in Persian with the title Jawahir al-‘ra’is wa atayib al-nafa’is. The last chapter is on
ceramics. This chapter became a classic document on the technology of ceramics.

70. al-Biruni, al-Jamahir, pp. 224-7.
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Ifust.re painting i.s conside_red by historians of art as the chief Islamic
C()I'lll'lbut.lOI.] to ceramic decoration. The pottery found in Samarra proves that
lustre p:dmtmg was fully developed in the 9th century CE in Iraq. The white
body of the.ware was covered with a thin coat of transparent glaze and then
fired. On this glazied surface the designs were painted in metallic glazes and
the ware was re-fired at a low temperature. This process deposits a film of
metal on the surface of the ware, in golden brown, greenish or red colours,
and if the film 1s thin such as to allow the light to penetrate it, it glows with
beautiful rainbow reflections. It is believed that the Islamic lustres of Iraq,
Syria, Egypt, Persia and Spain were a form of gilding, though their
decorative effect was much more beautiful than gilding has ever been.

Tin glazing was an important development. Tin oxide was added to lead
to render the glaze opaque. This tin glaze was decorated in cobalt blue, ereen
and sometimes manganese brown or yellow. This type was fom;d in
Samarra, was also produced in Persia and it reached Spain and then Italy.
The golden pottery of Granada was tin-enamelled earthenware painted in
metallic colours derived from silver and copper.

One important class is the minai (enamel) ware that was produced in
Persia. Like lustre, this is a luxury ware. It is polychrome painted. In the
Minai the bodies, which were of white consistency, were painted in pale
blue, green or purple under the glaze and fired. Black outlines and details of
the designs were then added in verifiable colours which were of great
variety. The colours were then set by a second firing. The painting was in
delicate miniature-like technique.”

As early as the 12th century the superior artistic pottery of Islamic
countries had already attracted the notice of Europeans as an article of
luxury for the wealthy. It is reported that Arab potters were brought into
[taly, France and Burgundy to introduce the practice of their art, while
[talian potters certainly penetrated into the workshops of Muslim Spain and
elsewhere and gathered new ideas.”

Valencian tin-glazed wares, a legacy of the Andalusian wares, were
exported to Italy, with Majorcan trading ships and were called maiolica
(majolica). The Italian potters extended the name to the tin-glazed pottery
which they made in imitation of the Valencian and the Andalusian wares.
Another example is the Sgraffito ware. This technique was derived from the
Islamic East through the Byzantine medium. It attained artistic importance in
[taly towards the end of the 15th century and was made in Bologna until the
seventeenth.

71. A good survey of Islamic pottery is found in the two books by A. Lane: Early Islamic
Pottery, and Later Islamic Pottery. Also in Caiger-Smith, Alan, Lustre Pottery.
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72, See T. Glick, Islamic and Christian Spain in the Early Middle Ages, pp. 238-41.
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8 Pigments and Inks”
Inks

Pigments
On the subject of inks we have several treatises with a large number of

recipes. The h.andbook of Ibn Badis mentioned above is one of them.
Besides black inks there were inks of various colours: golden, silver, red

yell(_Jw, green, blue?, and white. In any of the treatises related to the subject
we find several recipes for each colour.

A typical black ink would be composed of gall nuts, ferrous sulphate
and gum Arabic. Another typical black ink is composed of the soot of oil
The soot is roasted until the smell of oil disappears. Jabir ibn Hayyan gave ir;
Kitab al-Khawass al kabir several ink recipes based on soot. and he
described its preparation (see Chapter 5). Ibn Badis gave also several recipes
for the preparation of carbon from various seeds and vegetable materials.

Pigments are colouring matter that impart colour without penetrating far
below the surface. They are normally applied as either inks or washes
suspended in water, or as oil paints. Islamic artists and artisans used
pigments in many applications in inks, oil, paints, glazes, lustres, enamels
and other purposes.

There are Arabic treatises on inks and paints; one of the earliest is
‘Umdat al-kuttab (Handbook of Scribes and the Tool of the Wise), in which
Ibn Badis (398-453/1007-61) gives details of coloured inks as well as paints
and lacquers. Besides these specialised treatises, we find in alchemical
works such as Kitab al-asrar (The Book of Secrets) of al-Razi a wealth of
information on colouring materials.

Black pigments come from carbon, which was produced either from the

-]

' : 74

smoky flame of oils and waxes, such as lamp-black, or from charcoal. White 9 Dyes

plglnepts Cans mau.lly .from wh}te lead (isﬁdaj),‘ though bone-whl.te was The high level of the Islamic textile industry, and the eminence Islamic
somf.:tlmeshmlxzd with it. ]Redfplgments Vt’el"':u‘. mamly. made from cinnabar chemists, were two factors behind the importance of dyeing. There was a
Z"Nf’?.JUf" ) the (0 O crystal ipesorm of INEICUS S%llphlde and from red lead degree of specialisation in this industry. This was due, on the one hand, to
(isrinj). Sometimes red arsenic was mentioned in ink formulations. Another the enormous variety of colours, and to the great ;kil] and experi ;

; . : e vl ; g Xperience
red plgrpent W the lac, ‘«thlCh was taken . from dark red resinous required in using the many natural and industrial dyes available. Colourful
incrustation deposited on certain trees by the lac insect. Another source was fabrics were used by both men and women and their tastes were to be
I;laddﬁir (flllf{’wa)l_aflld banf!m (Bdraf%l] W(?Og?- Bl‘: p{'gmentsf WEIC Ebtamed satisfied. To meet these demands, the dyers had to specialise according to
rom lapis lazuli (lazaward) an LOURNC SO zurite -(a OIIIRL N OPPEE the colouring matter used by them. Thus, we find specialists in crimson
carbonate) was used frequently. Green pigments were derived from the basic saffron, sumac, purple, vermilion, or indicoiet ‘
copper acetate verdigris (zirgjc:‘:r), and from mineral malachite (dahnaj), a Tike man’y indu;tries e 1 Akt CO{.« d\f-f:ino el Nedihor i
basic carbonate of copper. It is also obtained by mixing other varieties of I ’ e e e
Sl e e e el muhtasib. In one manual, there is a warning against fraud of dyers, such as

: - oM _ _ _ the substitution of henna for mz / ed with he >d silk lost its
orpiment (arsenic tri-sulphide). Masticote (monoxide of lead) was also used, e - " o m'?dder. th—;}? e R T
colour and brightness if placed in the sun.”

as also saffron, which was employed with other pigments.
Red dyes were the most important. Madder (fuwwa) is the most ancient

In preparing a paint the pigments have to be brought to the requisite
. 1 St . source of red colour. This “OWS 1 » Mediterranean area. .
fineness by grinding them first in a mortar, then by rubbing them on a flat d _ o .Th.ls pial e II.K Meditepaneanamagandiie fsd
ye extracted from it is called alizarin in modern nomenclature, a word

stone mortar (sallaya) using a stone roller (fihr). Water-based pigments : : iy Al o
L AT e sl used thoust, glaes derived probably from Arabic. Another red dye is Kermes (girmiz). This is
(especially fish glue) and glair (a preparation made of white of egg) was
employed.

an insect-based dye. There were several insects that were parasitic on
various plants. The words crimson and carmine are derived from the Arabic
word girmiz. A third important red was brazil wood or sappanwood
(bagqam). However, the muhtasib must prevent the dyers from dyeing red

73. Main existing sources on inks: A considerable number of recipes for ink have survived
from medieval times; many devised by scribes for their personal use and improved for their
purpose by trial and error. Jabir ibn Hayyan, Kitab al-khawass al-kabir; 1bn Badis, Umdat al 74. Existing sources on dyes: Jabir ibn Hayyan: Kitab al-khawass al-kabir, Al-Dimashqi, Abu

kuttab and ‘uddat dhawi al-albab discusses the manufacture of inks, especially in Chapters 2- al-Fadl Ja'far, al-Ishara ila mahsin al-tijara, Cairo, p. 211,
( s \
10, 75. Ibn al-Ukhuwwa, Ma ‘alim al-qurba fi ahkam al-hisba, pp. 141-2 (Arabic text).
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with this dye for it does not last.”® A fourth source was henna (Lawsonia
inermis). Here also, we have seen that the muhtasib warned against its use. A
fifth source was lac (/akk).

Blue dye came from an indigo plant (nil). Indigo was an excellent dye
and had a fast colour. In Arabic treatises, we find information on its growing
and on the extraction of indigotin, the chemical compound responsible for
the blue colour. The Arabic word nil or al-nil is the origin for the Portuguese
word anil and the English aniline.

Yellow dye came from a variety of materials; important among them
were Safflower (‘usfur) and Saffron (za faran). The English words for these
dyes are derived from Arabic. Other sources were turmeric (kurkum).

Green dyes were obtained by dyeing with blue and yellow. Although
there were some green vegetable dyes, they were not satisfactory.

Purple dyes were derived from a number of species of shellfish. Tyre
and Sidon in Syria were famous for their purple dyes, and the fabrics dyed in
purple commanded very high prices. The technique of purple dyeing from
shellfish was carried on in Syria until a century ago.

Black dyes were obtained by boiling the fabric first in a solution of galls
and then in a solution of ferrous sulphate. Alternatively, a black could be
obtained by superimposing two or more dark colours.”’

10 Metallurgical operations78
Gold

Gold in the mines occurs in three forms; it can be found in nuggets, with
gold-bearing rocks, or with gold-bearing alluvium. Both al-Biruni and al-
Hamdani explain in detail the methods of extracting gold from its ores.
Gold-bearing rocks are crushed and pulverised. Al-Biruni wrote:

Gold may be united with stone as if it is cast with it, so that it needs pounding.
Rotary mills (tawahin) can pulverise it, but pounding it by mashajin (trip

hammers) is more correct and is a much more refined treatment. The mashajin are

76. R.B. Serjeant, Islamic Textiles, pp. 206-7.

77. On dyes used in Islamic textiles, the following works are useful: Serjeant, Islamic
Textiles; H. Wullf, Traditional Crafts of Persia; A. Siggel, Arabische-Deutsches Worterbuch;
Al-Dimashqi, al-Ishara ila mahasin al-tijara, p. 211; R.J. Forbes, Studies in Ancient
Technology, vol. I'V.

78. Extant sources on metallurgy: Jabir ibn Hayyan, Kitab al-khawass al-kabir, Al-Kindi, a
treatise on the kinds of iron and swords, the good ones and their provenance; Al-Kindi, A
treatise to Ahmad ibn al- Mu’tasim bi Allah about what is thrown on iron and swords so that
their edges do not get damaged and do not become blunt; Al-Hamdani, Kitab al-Jawharatayn
al- 'A;iqam_m on the metallurgy of silver and gold; Al-Biruni, al-Jamahir fi ma'rifat al-
Jjawahir.
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stones fitted to axles which are installed on running water for pounding, as is the
case in the pounding of flax for paper in Samargand. %

This important statement indicates that water-driven trip hammers were used
for crushing gold-bearing rocks before the 3rd/10th century. In the West, the
lighter stamp mills were used around 885/1480, and the heavy stamp mills
driven by water-power for pounding auriferous rocks were used at least as
early as 1519, five centuries later.

The gold-bearing alluvium was washed in troughs of wood divided by
partitions. Al-Hamdani gives the details of this operation. The particles of
gold are deposited at the end of the trough.

The very fine particles of gold from both the pounded rock and the
alluvial are recovered by amalgamation. The crude residues of gold particles
are mixed with mercury, which dissolves the gold and leaves the other
minerals. The mercury is squeezed through a leather or canvas bag, leaving
the gold that it amalgamated with it in a compact mass. This amalgam is
roasted until the quicksilver is driven off.

Al-Biruni gives an interesting method for collecting alluvial gold from a
flowing river. He writes:

There are places in which they dig small pits under the water, which flows over
them. They fill the pits with mercury apd leave it for a while. Then they come
back after the mercury has become gold.

The nugget of gold left after roasting was further purified by melting the
gold in a process called 7a rig. On melting, any impurities in the gold come
to the surface in the form of scum.®’

Gold occurs mixed naturally with silver, and gold is subjected to a
second purification process-cementation, to remove the silver. This process
is called tabkh or tas’id. According to al-Hamdani thin plates of gold were
interleaved with the cementation compound, known as the dawa’ This
consisted of a mixture of vitriol, salt, and ground brick. The whole was then
strongly heated. The mixture evolved the vapours of sulphuric and
hydrochloric acids. These did not attack gold but converted the surface silver
and copper into chlorides that could be scraped off. C emf:nting could be
done more than once if the gold was to be made really pure."

Nitric acid was used in the separation or parting of gold from silver, the
silver dissolving and the gold remaining. Aqua regia was used to separate

79. Biruni, pp. 233-4.

80. Al- Biruni, p. 236.

81. Al-Hamdani, pp. 155, 165.

82. Al-Hamdani, op. cit., pp. 165 ff.
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silver from gold. The gold dissolves to a soluble chloride, while silver is
attacked and it precipitates as an insoluble chloride. Gold is easily recovered
by the evaporation of the liquid and beating the residue, while silver is
obtained by smelting the chloride with an alkali. Nitric acid is suitable for
separating small quantities of gold from silver and aqua regia for separating
small quantities of silver from gold.

Silver

In one chapter of his book, al-Hamdani describes how to extract silver out of
its ores. Silver is associated with lead in the form of galena, al-kuhl al-
ithmid, or lead sulphide. After being mined, they were crushed and roasted in
a special furnace equipped with double bellows, using layers of firewood,
and the lead runs out through an outlet in the rear of the furnace into a tank.
If lead in the silver ore is not significant, lead is introduced artificially,
because it has an affinity for silver, and when it is fused with it, it acts as a
solvent and extracts it from its union with baser metals. The lead was then
placed in a dish and put back into a furnace. It was covered with layers of
wood, and subjected to blasts of air from bellows until lead was reduced into
litharge. The silver ingot remains and could be removed.

At the end of the chapter on the extraction of silver out of its ores, al-
Hamdani concludes that when the silver ores are very rich it is possible to
extract half a ratl of silver from one ratl of ore. The amount of silver that can
be extracted form lead ores varied from mine to mine.

[n another chapter, al-Hamdani describes how to purify or refine silver
from its impurities. In one method that was used in Yemen, crushed burnt
bones and charcoal are used in a furnace. The bones absorb the lead and the
impurities leaving pure silver. Outside Yemen, crushed salt and bricks,
together with charcoal, are used.

Copper

There are two main classes of copper ores, the carbonates-oxides (such as
cuprite, malachite and azurite), and the sulphides (such as chalcopyrites and
chalcocites). The smelting or both types of ores was practised from ancient
times. The carbonate ores were easy to smelt: they were just burnt in a
charcoal fire, but were not abundant in nature. The sulphides were always
the main source of copper, but were difficult to treat. They were first roasted
to remove the bulk of the sulphur, and then the roasted ore was mixed with
charcoal and fed into a high cupola or blast furnace. The first copper
obtained was of poor quality and still contained much sulphur. Therefore, it
was smelted again to purify it further. Then it was subjected to refining by
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oxidation to remove the remaining sulphur, and then to refining by reduction
to reduce the remaining cuprous oxide into metal. Some or all of these steps
were undertaken.

[n Muslim Spain, however, an interesting discovery took place in that
the sulphide ores on exposure to air in the presence of water, became
oxidised to form soluble sulphates. ‘The Moors then found that if water
containing copper sulphate is allowed to run over iron, pure copper is
deposited and the iron dissolved.” As iron was cheap and abundant in Spain,
this discovery yielded an efficient method of recovering copper from
sulphide ore. In essence this ‘precipitation’ method is still used today.83

Zinc and Brass

Zinc was not known as a distinct metal in early Islamic metallurgy.
Sometime before the 16th century ruh al-tutiva or zinc, had become
recognised as a metal and was alloyed with copper to form brass. It is
reported that metallurgists in India seem to have isolated zinc as early as the
13th century,® and it replaced kharsini and mercury as the seventh metal.
When Abu-1-Fadl ‘Allami (958/1551-1001/1602) wrote A 'in-i Akbari in the
10th/16th century, zinc was already known and several compositions for
brass using zinc were given.® It was not until 1720 that the smelting of zinc
was started in Europe.

Before zinc was known, brass was made by treating copper with zinc
oxide (tutiya). Brass (shabah) was known before Islam, and zinc oxide was
produced from its ores at an early date. Al-Hamdani (9th century CE)
mentioned the treatment of molten copper with al-iglimiya (calamine). Al-
Razi also mentioned that brass (shabah) is not an elemental metal like
copper and iron but is a compounded metal. Similarly Al-Biruni in al-
Jamahir gave a chapter on brass under the fitle, ‘Description of shabah
(brass) which is manufactured and mixed by san a (the Art)’.

Al-Biuni stated that when futiva (zinc oxide) is mixed with copper, it
does not unite (chemically) with it and 1s not transformed into copper.
Although al-Razi and Al-Biruni did not mention metallic zinc, yet they
considered brass as an alloy. Al-Biruni noticed also the change in the
specific gravity between copper and red brass and gave exact values for both

Al-Biruni described the production of zinc oxide (fufiya) from its ore.

83. Singer, p. 1 1.

84. B, article Zinc.

85. Abu-1-Fadl ‘Allami,” Ain-i-Akbari
86. Derry and Williams, p. 142.
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The ore is put in a furnace in which there are objects like baked pottery pegs. The
fire is lit under the furnace floor. The tutiya rises and attaches itself to the pegs
and covers them likesg wrapping, so that the pegs become looking as though they
have scales on them.

Earlier, Al-Magqdisi (4th/10th century) described the manufacture of futiya in
Kirman. Still later, in the 13th century, Marco Polo described also its

. 88
manufacture.

Before metallic zinc was produced, all brass was prepared by a
cementation process. A high temperature (about 1300 °C) is needed to
reduce calamine to zinc with charcoal, and since this is above the boiling
point of the metal, its vapour distils off and, under ordinary circumstances, it
re-oxidises and condenses as zinc oxide. If, however, copper is heated in a
mixture of powdered zinc ore and charcoal, a proportion of the zinc formed
in the vicinity of the copper will diffuse into it and form a coating of brass.
This was the old cementation process, in principle similar to the manufacture
of steel by diffusion of carbon.®’

Lead, Tin, Bronze and Other Copper Alloys

Lead (usrub, al-rasas al-usrub), was abundant and it was found associated
with silver. The main ore of lead is galena (al-kuhl al-ithmid), lead sulphide.
[ead can be obtained from it by heating it with charcoal, with some access to
air. Al-Hamdani describes the furnace. It was provided with an outlet and a
tank at the back, with one or two pairs of bellows; two men worked each
bellow. The bellows were separated from the furnace by a wall in order to
protect the men from being exposed to the lead vapours coming out of the
furnace. The lead ore was laid in layers inside the furnace, alternating with
firewood, and the furnace was then fired and kept going by operating the

bellows day and night. The outlet was then opened and the molten lead runs
into the tank.

Tin (al-rasas al-qal’i, qasdir) was produced from two sources, the main
one was from the Malaysian peninsula, from a place called Kalah; hence the
name gal’i for the metal. The other source was from England through Spain
and the other Mediterranean ports. The most important use for tin was for
making bronze, and for tinning copper or bronze cooking pots, and for
MIrrors.

87. Al-Biruni, p. 263.
88. Al-Maqdisi, p. 470; Marco Polo, p. 69.
89. Forbes in Singer, p. 54.

s
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Bronze is an alloy of tin and copper. It was used by the ancient
civilisations before iron. Its use was so widespread that archaeologists gave
the name ‘Bronze Age’ to the 2000 years that preceded the use of iron.

High tin bronze was called by al-Biruni asfidhruy which means in
Persian white copper; it is also called sufr, and is best cast or forged at red
heat. These high tin bronzes contain between 20 and 30 per cent tin, and
were used for vessels, weapons and mirrors.” "

Another copper alloy was batruy. This was a mixture of copper and lead
(usrub), and was used for mortars, casseroles and cauldrons.”’ However, the
most common alloy in use was a quaternary alloy of copper, tin, zinc and
lead. This alloy was used for cast objects such as mortars.

Mercury

Mercury occurs generally as cinnabar (mercury sulphide ore). Very rarely it
can be found as native mercury. The two main sources of mercury were from
Spain and from Transoxiana. The mine Almaden (from the Arabic word for
mine: al-ma’dan) was the most famous Spanish mine.

Al-Biruni and al-Hamdani described the method of extracting mercury
from its ore. Al-Biruni says:

It is produced from red stones which are heated in the oven until they are
disintegrated and mercury rolls from the outlet. Others pound the stones and distil
them in distillation type equipment in the form of cucurbit and alembic; mercury
is collected in the receiver.

Iron and steel

Damascus steel is important in the history of metallurgy. The origin and
secret of Damascus steel and the cause of the firind (pattern) on swords 1S
one of the critical questions in the history of science. therefore we devoted

Chapter 10 to this subject.

90. Al-Biruni, pp. 264-0.

91. Ibid.
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11 Military Fires” and Gunpowder

Military fires were first developed by the ancient civilisations of the Near
East and Persia. The materials used were petroleum (naft), and mixtures of
liquid pitch, resin, sulphur, and other inflammable materials.”

From the early days of the Arab Empire, Arab armies and navies
employed military fires. It is reported that the ships built in Alexandria in
716 CE for the Umayyad’s siege of Constantinople were equipped with fire-
spouting engines.”

During the War of Seven Years (55/674-61/680), new fire, the so-called
Greek fire, was used for the first time by the Byzantines. About the year
54/673 a Syrian architect called Kallinikus of Heliopolis (Baalbek) in Syria,
defected to Byzantium. This was less than forty years after the establishment
of the Arab Government in Syria, and just before Constantinople was
besieged by the Arabs. It seems that Kallinikus had brought with him the
secret of a new fire, which helped the Byzantines defend themselves. This
new fire differed from all the previous ones since it contained some secret
ingredient. The Crusaders called it Greek fire, though the Byzantines
themselves never called it Greek.”

The inheritance by the Arabs of the technical skills of pre-Islamic
civilisations, together with their mastery of the art of distillation, and their
control of the petroleum and mineral resources, enabled them to develop
their own secret military fires that were used in most of their military
operations. The military fire, called naft, was a regular weapon in Muslim
armies, and the word naff came to denote the whole mixture or the entire
ingredients of the fire, whether it was an incendiary mixture or a gunpowder
mixture. In the Crusades, the Europeans fighting in Syria and Egypt

92. Sources on military fires: The furusiyya treatises of the 12th century are a good source on
[slamic military fires that preceded gunpowder. These are two notable examples; Murda ibn
‘Ali al-Tarsusi (12th century), wrote a treatise, supposedly, for Salah al-Din (Saladin). It
contains several recipes for incendiary military fires. Another military treatise, A/-Hiyal fi-I-
hurub wa fath al mada’in wa hifdh al durub of uncertain author (that was attributed to Ibn
Mankali by two printed editions) discusses military fires on a large scale. See Ibn Mankali in
bibliography.

93. Sources on gunpowder: Hasan Al-Rammah’s book, Al-furusiyyah wa al-manasib al-
harbiyyah contains 71 gunpowder recipes for flying fires, rockets and fireworks. It is the first
book that gives explosive mixtures for gunpowder, and the first one to give a description of
the purification process of potassium nitrate.; The Karshuni manuscript gives gunpowder
recipes either preceding al Rammah, or contemporary with him. Several other Arabic military
treatises are full of recipes for gunpowder.

94. J.R. Partington, A4 History of Greek Fire and Gunpowder, p. 28.

95. P. Hitti, History of the Arabs, p. 203.

96. About Kallinikus and the Byzantine fires see Hitti, p. 202; M. Mercier, Le Feu Gregois, p.
202,
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encountered the use of the Muslim naff (which they called Greek fire) on a
large scale, and it inspired great terror.

Modern historians tried to discover the precise compositions of these
fires. They agree that, in addition to the incendiary materials mentioned
above, the naft mixture contained a secret ingredient, which made it
particularly effective. From examining the archaeological and historical
evidence, some have come to believe that the secret ingredient was
saltpetre.”” However, some suggested that the secret lay in the use of
distilled fractions of petroleum. It seems that both opinions are correct.
Distilled fractions were important ingredients, but saltpetre came to be used
gradually as a major ingredient, and when the naft developed into
gunpowder, i.e. a mixture of saltpetre, sulphur and charcoal, it replaced all
other mixtures.”

Up to the 13th century the petroleum fractions were a principal
ingredient, but as the percentage of saltpetre increased, the naft troops 1n the
13th century dealt mainly with gunpowder. Liquid naft was applied by
means of what was known as Zarraqa, naffata or siphon. This was a bronze
piston pump from whose nozzle a jet of burning liquid was projected.

From the furusiyya treatises of the 12th century, we can have a good
idea about Islamic military fires that preceded gunpowder. One of these 1S
the treatise of Murda ibn ‘Ali al-Tarsusi (12th century), which was written,
supposedly, for Salah al-Din (Saladin). It contains several recipes for
incendiary military fires.” Another military treatise that discusses military
fires on a large scale is entitled Treatise on Stratagems, Wars, the Capture of
Towns, and the Defense of Passes. e

Gunpowder and Cannon

This subject is one the critical questions in the history of science and
therefore we have devoted Chapter 8 to it and have also devoted Chapter 7 to
a discussion of potassium nitrate as mentioned earlier.

07. Mercier, Le Feu Gregois.
98. Ibid., pp. 13-16.

99. Al-Tarsusi, Ali ibn Murda, Tabsirat arbab al albab, etc

I 7 , l : Yaral No. 3469
100. Al-Hiyal fi-I-hurub wa fath al mada'in wa hifdh al durub, ms. .'\Inm.i [11, Serai No. 9‘410 .
Istanbul. ff. 127a-181b., Author uncertain. Several other manuscripts exist in Istanbul, Leiden,

and Ribat. This work has been edited and published twice, see bibliography.
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101

12 Paper

When paper was first manufactured by the Arabs in Samarqand in 751 CE it
was not made from the bark of mulberry trees as was the case with Chinese
paper. This material was not available in Samarqand, and the Arabs
employed flax fibres, hemp and linen rags instead. According to Dard
Hunter the Arabs at Samarqand, therefore, must be given the credit for the
fabrication of the first linen paper.'"

Microscopic examination by Wiesner and Karabacek of old Arabic
Paper (dating from about the 4th/10th century) had shown that the paper
examined was composed almost entirely of linen. ' Other tests have shown
that the paper was composed chiefly of flax fibres and hemp. Ibn al-Nadim
(325/936-385/995) wrote that the paper of Khurasan was made from linen
(kittan)."® Al-Biruni (d. 440/1048) in Al-Jamahir mentioned that paper in
Samargand was made of hemp (ginnab). In ‘Umdat al-Kuttab of Ibn-Badis it
is mentioned that white hempen cords of excellent qualities were exported
from Syria for paper-making. In Jativa in Al-Andalus paper was made from
flax fibres and hemp. Summarising all available information, we can say that
Arabic paper was made chiefly from flax fibres, hemp, linen rags and worn
out hempen cordage. Some secondary materials were added such as cotton
waste, esparto grass, straw, rice husks, and waste paper. "% A typical method

of manufacturing paper on a small scale from flax fibres is described in
‘Umdat al Kuttab of Ibn Badis.

According to Dard Hunter, ‘in the development of papermaking by the
Arabs a trip hammer was put to use’.'’® Further, we know from Kitab al-
jamahir of al-Biruni that these trip hammers (mashajin) were driven by
water wheels.'"’

Water-wheels in paper making were mentioned by several sources and
the Arabic expression of paper-making raha (paper-mill) is frequent. It was
thought that the water-wheel in paper-mills was first used by the Arabs in
Jativa in 546/1151, but it is now evident that the first use of water-wheels in
paper-making preceded this date by few centuries.

101. Sources on paper: Ibn Badis wrote a treatise, ‘Umdat al-kuttab, in which he describes the
manufacture of paper.

102. Dard Hunter, p. 156.

103. op. cit., p. 156.

104. Al-Fihrist, English translation, vol. 1, p. 39.

105. Ibn al-Nadim, al-Fihrist, Cairo, pp. 37-8; al-Biruni, Kitab al-Jamahir fi Ma'rifat al-
Jawahir, pp. 233-4; Ibn Badis, Kitab ‘Umdat al-Kuttab wa ‘Uddat dhawi al-Albab, ms.
Cairo, ff. 55-85; D. Hunter, Papermaking Through Eighteen Centuries.

106. Dard Hunter, p. 157.

107. Al-Biruni, Al-Jamahir, p. 234.
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An important Islamic development in the paper-making industry was
the invention of a bamboo mould from which the wet sheet of paper was
placed to drain, and could be removed while still moist. Hunter says that this
constituted ‘the first real step in paper-making, as it enabled the artisan to
form sheets continually upon the same mould. In other words, this invention
changed paper-making from a craft into an industry.’

Hunter adds that ‘even the most modern paper-machine employs

precisely the same principles’.'"”

Arab paper-makers used wheat starch for sizing paper so that its surface

is rendered more suitable for writing with ink, but the use of starch took
place also in China in the same period.'"” .

Figure 4.2 Arabic paper from the 8th to 10th centuries.

108. Dard Hunter, p. 186 ff.
109. Dard Hunter, pp. 141, 156-7, 186, 190.
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Qualities of paper

Kinds of paper differed in thickness, toughness, polish, colour and
flexibility. Heavy white paper, which is durable, was preferred.

The size of a full sheet differed between the various countries. The
width of a full sheet ranged between one to one and a half dhira’. Smaller
sizes were standardised to 2/3, 1/2, 1/3, 1/4 and 1/6 of full sheet. Each
occasion and each category of people had its size in official correspondence.
One sheet is called farkha or talha. A kaffa or dast (dasht) makes 25 sheets,
and a rizma is five kaffa or 125 sheets. The words ream in English, reime in
old French, rame in modern French, and resma in Spanish came from the
Arabic word rizma. Smilar words are used In several other European
languages. The number of sheets in a ream was normally 480 or 500 sheets.

Red paper was made in Syria and in al-Andalus and was assigned to
some court uses. Paper was made in other shades and colours. Syrian paper
mills also produced lightweight correspondence paper that was attached to
carrier-pigeons. Some of this paper was almost transparent. Kraft paper for
wrapping goods Wwas produced, similarly some qualities of thick
(strengthened) paper. Paper was used also in some trades like clothing and
shoemaking, and some disposable dishes were made.'"”

13 Leather and Bookbinding

Leather

[eather was produced since the dawn of history and is mentioned in the
recorded history of every human culture. Egyptian carvings from 3000 BCE
depict leather dressers at work. The British Museum contains leather articles
like shoes, sandals and other products of the twenty-first dynasty and earlier.
The Sumerians possessed a developed tanning technology.

The major tanning operations have come down from the earliest times
as a slow empirical development. The Islamic civilisation inherited the skills
of the Near East and during several centuries tanning technology flourished
and Muslim artisans contributed in developing this art. From Islamic artisans
the expertise of leather-making began to reach Europe. The Arabs in Spain
introduced a great variety of leathers to the West. Morocco and Cordoba
leathers became widely known throughout Europe for their fine quality and
fine colours. Through this technology transfer, the tanning industry was
already established in Europe in the 15th century. However, the basic
tanning technology remained unchanged, and until the end of the 19th

110. Al-Qalgashandi, vol. II, pp. 476-7; Ibn Badis, op. cit; al-Iskandari, al-Hiyal al-Babiliyya
li al-Khizana al-Kamiliyya, ms. no C528; Milli Kutuphane, Ankara, ff. 104-5.
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century, the ley notab!e change in leather production was the introduction
of power-driven machinery. The first change in 2000 years in tanning
technology was the use of chrome salt at the end of the 19th century

P.\fter the necessary preparatory operations, skins are ready for the
chemical conversion to leather, known as tanning (dibagha).'"' By the

flth/ 10th centur)_/, [slamic tanners had improved the manufacture of leather
m‘to well-established techniques that remained without change until the end
of the 19th century. Three basic tanning processes were in use: (a) the

vegetable process, (b) the mineral (alum) process or towing, and (c) the oil
process. These processes were used singly or in combination.

In Spain, the Arabs introduced an important development in tanning
technology, namely the manufacture of Cordovan leather (cordwain).''* This
resulted in a leather of unique character and was famed all over Eurc.)pe The
Cordovan leather involved different methods of preparation, among .them
tan-nmtg with sumac and tawing with alum. Chamoising was an import;mt oil-
oxidation process, and this term was early applied to the dressing of any
leather in which o1l predominated. Robert Forbes suggests that ta}:u:: word
‘chamois’ is derived from the Arabic word shahm meanil;g fat.'"

Bookbinding

After the rise of the paper industry, Arabic manuscripts were produced in
great quantities. All these were preserved by bookbinding with leather.
Bookbinding therefore became an important craft in Islamic civilisation.
Several treatises were written on this subject. These include ‘Umdat al-
kuttab of Ibn Badis (d. 497/1103), Subh al-a’sha of al-Qalqashandi (d.
821/1418); and the treatise of al-Sufyani who wrote in 1029/1619. A study
of these gives us an insight into the Islamic bookbinding techniques. d

Bookbinding was a respected craft, and was practised by learned men.
The geographer al-Maqdisi (4th/10th century), was also a bookbinder and
was proud to practise his craft on his journeys. Ibn al-Nadim i al-Fihrist
mentions a number of some scholars who were bookbinders. '

Gold tooling reached Western Europe in the 16th century from Islamic
bookbinders. Other decorating techniques are described in Arabic literature

111. See Al-Hassan and Hill, Islamic Technology for the details of the tanning process.
7 Ry N ’ . g Clys
112. From Old Spanish cordovano, cordovan, cordovan leather, Merriam-Webster Dictionary.

[13. On the technology of leather the following sources are useful: Ibn Badis, op. cit; Ibn al-
Ukhuwwa, op. cit., p. 149; Singer, op. cit., pp. 146-74; W ulff, op. cit., pp. 230--2.

L14. Al-Fihrist, p. 20, English text, p. 18.
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on bookbinding, and many fine examples of the Islamic art of bookbinding
exist in many of the world museums. 2

14 The Sugar Industry

We find information on sugar-cane cultivation in Islam in books on
agriculture and in various other Arabic sources. Nihayat al arab fi funun
al-adab by al-Nuwairi, contains a particularly detailed and good description
of the sugar refining process.'

It was said that the best quality of sugar came from Egypt and Syria;
with Syria being renowned not only for its products but also for its export
trade. Waterpower was used. Recent discoveries have revealed the existence
of 32 water-driven sugar mills in the Jordan Valley. Similarly, wind-driven
and animal-driven crushing mills were in use.

Until the end of the 14th century, the technological level of the sugar
industry in Syria and Egypt was high. Syrian specialists were renowned and
taught their methods in Cyprus until the second half of the 15th century.
Some of Cyprus sugar products were offered as ‘Damascus sugar made in
Cyprus’ domaschini di Cipri.'"" The technology of sugar refining was also
transferred from Islam to China. According to Marco Polo Egyptian
technicians were called to China where they taught people how to refine
sugar using wood ash. U

The West became acquainted with the industry only during the
Crusades, when the Franks occupied the Syrian coast.

Sugar-cane plantations spread to North Africa and then to Spain and
Sicily. From Spain sugar-cane plantations were established in the 1400s in
Madeira, the Canary Islands, and St Thomas. The Islamic technology of
sugar-cane processing and sugar refining were established there. In 1493
Columbus carried sugar cane cuts from the Canaries to Santa Domingo, and
by the mid 1500s its manufacture had spread over the greater part of tropical
America.

115. al-Sufyani, Sina’at Tasfir al-Kutub, see Martin Levey; Ibn Badis in Marin Levey also;
Wulff, pp. 236-8.

116. Al-Nuwairi on sugar: al-Nuwairi remarked that the use of heavy ploughs (maharith
kibar) was necessary before the sugar-cane could be planted. This remark is important in the
history of medieval technology since it was assumed that the use of heavy ploughs was an
innovation of medieval Western Europe only (see Lynn White’s assumptions in his book).
117. Ashtor, A Social and Economic History of the Near East, p. 105.

118. Marco Polo, pp. 232-3.

Arabue Industrial Chemistry 139

15 Vegetable Oils

Edllble veg?tablt? oils were always an important part of the diet. These
e sibsaogs. Howe s G e e GE B

‘ ver, as linseed oil and castor oil,
were L}sed only for m.dustrlal purposes. Olive oil was the most valued, so that
the cl)llve tree was highly esteemed in Islamic culture, being praised in the
Qur’an. Due to the tree’s very long life and the value of its fruit, it was
always considered as important an asset as the land on which it grew. Olive
trees were always widely cultivated in the Islamic Mediterranean lands
especially in Syria, Tunisia, al-Maghrib and al-Andalus.

In the accmu'qts of Muslim geographers, there is much information about
the centres of olive oil production. In Syria (bilad al-Sham), Nablus was
always famous for its olive oil, which was exported to other Muslim
countries, particularly Egypt. In Tunisia, production was permanently at a
high level. Al-Maqdisi reported that at Banunash in the district of Rusfa,
situated in the heart of the olive-tree forests of the Tunisian Sahel, there were
360 olive oil presses.' "

The extraction of oils from cottonseeds, almonds, apricot kernels,
sesame, castor and other oily seeds and plants is described in various sources
such as in the treatises of Jabir ibn Hayyan, al-Kindi, al-Nuwairi and Hasan
al-Rammah. Methods of producing olive oil were developed mainly in Syria,
the home of the olive tree since ancient times. Arabic sources give details of
a variety of techniques as well as information about the different qualities of
oil that were produced.

The principal method was summarised by Dawud al-Antaki, who
explained how the olives were first crushed, then soaked in hot water and
pressed. It was a method that lasted until modern times and the introduction
of more efficient presses.

Olives were crushed in a mill with vertical millstones. Design details
varied but usually there were two cylindrical stones fixed on the same
horizontal axle, which was itself fixed in the middle to a pivoted vertical
axle.

From this first crushing high-quality oil was obtained, though there was
still oil to be extracted. The pulp was often soaked in hot water before being
subjected to a second pressing, this time using a beam or tackle and weight
press, or a screw press. Such secondary pressing could be done in a number
of stages by raising the pressure between one crushing and the next; indeed,
a third stage was frequently used. The oil from later pressings was of lower
quality than that from the first, so three qualities of oil were usually

[19. Al-Maqdisi, p. 227.
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produced. In addition, the liquid that separated out from the pulp was stored
in settling vats; later the water could be drawn off, leaving low grade oil
behind; this too was collected.

According to al-Antaki, oil was obtained from sesame by first soaking
the seeds in water and then removing the skins. The peeled seeds were next
roasted, ground and kneaded, then soaked in hot water. However, the oil
could also be obtained by pressing.

Oils from other seeds, whether for edible purposes or for industrial uses,
were obtained by almost the same procedure as that adopted for olive oil.

Adulteration of Foods and Quality Control

Adulteration was bound to occur, especially with important commodities,
and this explains why the office of al-muhtasib was concerned with
controlling the ingredients of foods.

A very interesting essay attributed to al-Kindi was on making foods
from materials other than their normal ingredients (fi sun’ at’ima min ghayr
‘anasiriha).”’ He described meat dishes without meat, meatless sausages,
and omelets without eggs and so on. And al-Jawbari in A/-Mukhtar fi kashf
al asrar (on the Revelation of Secrets) devotes one chapter to ‘revealing the
secrets of those who make foods’, declaring that these people had
innumerable tricks and left no food without some adulteration. He described
for example methods of making artificial honey, artificial samn (cooked
butter), artificial vinegar, and even a way of manufacturing artificial milk.
These two authors were not alone; since there are other similar Arabic
sources that give adulteration recipes.
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