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The work of Walter Pagel did much to show the sig-
nificance of both medical chemistry and alchemy in the
Renaissance and Early Modern periods. There has been a long
interest in the history of chemistry, as a separate science, but
the history of science as a whole developes in this century
largely through research on astronomy and mathematical
physics. Pagel’s interest in the history of medicine and more
broadly, in the intellectual and cultural context of the figures
he studied led him to recognize the importance of chemistry
and alchemy during the period of the Scientific Revolution.
His work has, affected the field and few historians of science
today would argue that modern science derives exclusively
from the familiar progression leading from Copernicus to
Newton. :

But if we have a much greater acceptance today of the im-
portance of chemistry in the sixteenth and seventeenth cen-
turies, there are still many gaps in our knowledge of the late
seventeenth and eighteenth centuries. Here I am not speaking
primarily of the work of Lavoisier and his colleagues, but
rather about other areas that affected the development of
chemistry at that time. The points I would like to touch on
briefly today relate to (1) the academic acceptance of
chemistry, (2) the medical debates ihvolving chemistry, (3)
the move toward the separation of chemistry and medicine in
the eighteenth century, and (4) the somewhat unexpected but
persistent interest in transmutational alchemy.

CHEMISTRY AND THE UNIVERSITIES

Let me turn first to the educational problem. In the past
emphasis has been placed primarily on the teaching of
chemistry in Paris, particularly the courses offered at the Jar-
din des Plantes by a series of lecturers beginning with Wil-
liam Davisson (c. 1593-c. 1669) who was appointed in 1648.
These lecturers and others... and the well known series of
French chemical text books which began with the manual of
Jean Beguin in 1610... were all independent of the Univer-
sityl. Rather, they were the result of the adamant opposition
on the part of the Medical Faculty of Paris to any attempt to
introduce chemistry into the medical curriculum. This opposi-
tion was maintained until late in the century.

In contrast with the situation in Paris, chemistry became
widely accepted in the course of the seventeenth century in
medical schools throughout Europe?. The first such appoint-
ment was Johann Hartmann at Marburg in 16093. This ap-
pointment was specifically in the medical faculty and it was
to set the pattern for future appointments elsewhere. Hartman
was a Paracelsian and his job was to teach the preparation of
chemical medicines. He was a prolific author and an effective
teacher. His students found positions at other institutions and
his books --- both his original texts and his editions of
Beguin, Croll and others, were widely used and influential
throughout Europe.

Not long after Hartman's appointment Zacharias Brendel
offered a course in chemistry at Jena (1612) again in the
Medical Faculty*. His son, also named Zacharias, continued
in this tradition and he was followed by Werner Rolfinck who

* Conferéncia proferida em Ribeirio Preto em 22/8/91
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was named the first Professor of Chemistry at Jena in 1641.
Over the course of the next fifty years chemistry became es-
tablished at Wittenberg , Helmstedt, Erfurt, Leipzig and Halle.
In almost all of these cases the initiative was taken through
the medical faculties.

At Leiden, the University that was to become the center
of chemical teaching in Burope in the eighteenth century due
to Hermann Boerhaave, the Chair in Chemistry was estab-
lished primarily due to the influence of Franciscus de la Bo&
Sylvius who had been appointed Professor of Clinical
Medicine in 16585. When Anton Deusing was being con-
sidered for an appointment to the Medical Faculty in 1666,
Sylvius threatened to resign unless given a chemical
laboratory and a Professorship in Chemistry. But although this
was promised to him by the Board nothing came of it initially.
Only three years later did the Board confirm its earlier
decision in noting that "nothing was lacking to make the dis-
tinction of the Medical Faculty complete but the preparation
of medicaments in a chemical manner and the performance of
experiments in the field of chemistry.”

"The first appointment by the University was Carel de
Maets (1640-1690) who had been trained by Glauber in
Amsterdam and then had gone on to the University of
Utrecht as an unsalaried Docent.” But there he had had no
laboratory and he was attracted to the new position at Leiden
where the chemical laboratory was opened in 1669. He was
appointed without salary, but by 1672 he was an ordinary
Professor in the Faculty of Philosophy and seven years later
he was given the same appointment in the Medical Faculty.
At his death in 1690, Jacob Le Mort was given the manage-
ment of the chemical laboratory, but his official appointment
as Professor of Chemistry was not confirmed until 1702. He
was to be succeeded in their chair by Boerhaave in 1718.

The Professorship in Chemistry at Leiden had been estab-
lished because of the recognized need of this subject for
medical students. But De Maet’s two chemical textbooks, the
one by Le Mort, and the Collectanea chymica Leydensia com-
piled by Christopher Love Morley, an English student, all tes-
tify to the fact that the chemistry being taught there had little
to do with the chemical explanations of physiology favored
by Sylvius. Rather, they reflected the practical preparations of
pharmaceutical products and the long tradition of chemical
textbooks that had originated with Jean Beguin.

In Paris much of the formal teaching had been carried on
at the Jardin des Plantes and in private courses. At the medi-
cal school the opposition to chemistry was so strong that a
formal appointment was delayed longer than elsewhere. The
size of the Medical Faculty was gradually expanded over the
course of the sixteenth and seventeenth centuries, but it was
not until a 1566 ban on the use of antimony was rescinded
exactly a century later that any change in attitude toward
chemistry can be seen. In fact, it was not until two years after
Statutes were revised in 1696 that a fifth Chair was estab-
lished in the Medical Faculty to teach a couse in chemical
and Galenic pharmacy for medical students. And although
chemical pharmacy was finally introduced in 1698, it was not
until 1756 that a Chair for Theoretical and Practical
Chemistry was established in the Medical Faculty at ParisS.

Even at Montpellier the move toward an appointment in
chemistry was far from rapid’. Montpellier had had a long
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connection with medical chemistry and the most prominent
French medical chemists had for the most part taken their
degrees there. But although this is true, there was no appoint-
ment in chemistry until 1673 when Sebastian Matte became
the Demonstrator in Chemistry. He had published a typical
text on the chemical preparations of pharmaceutical produtts
in 1671 and he was permitted to give a course in chemistry
once a year. However, he was given a salary commensurate
with that of a full professor with similar rights, prerogatives,
exemptions and immunities. These privileges came as a shock
to the members of the Medical Faculty who had no wish to
see a chemical operator whom they considered to be illiterate
raised to their own status. Arguing that this was a medical
subject, they recommended that a new Chair in Chemistry be
established and given to a medical doctor who would then be
set over and above the chemical demonstrator. The first
Professor of Chemistry at Montpellier was Arnaldus Fon-
sorbe who published very little, but he was followed by An-
toine Deidier in 1695 who was to continue the seventeenth-
century tradition of teaching chemistry in the form of chemi-
cal pharmacy until his retirement in 1732.

The point I wish to make is that although the famous
textbooks of Begun, Lefévre, Glaser, Lemery and others are
all associated with Paris, they were certainly not the only
works being produced for the teaching of chemistry. Similar
texts were being turned out by most of the teachers of
chemistry throughout Europe. More important is the fact that
many of these teachers were introducing this subject at
universities. Although the Galenists had been the first to con-
demn the introduction of chemistry -to medicine, it was
through the medical schools of Europe that chemistry was to
become academically respectable in the course of the seven-
teenth century. I think that the fact that chemistry was. con-
sidered a medical subject is important both because it helps
to explain the relative lack of interest in chemistry in natural
philosophy texts then and later, and also because by 1700 it
was no longer simply a subject for outsiders as it had been a
century earlier.

THE MEDICO-CHEMICAL DEBATES

The incorporation of chemistry into the medical curricula
had not been accomplished without considerable opposition
from the Galenic establishment®. In the sixteenth century the
debates over the Paracelsian system had touched on both the
mystical chemical world system as a whole and on the more
practical subject of the use of chemically-prepared medicines.
However, although there were always those who sought the
acceptance of the entire system, the most persistent debates
had centered on the medical use of chemical preparations--
particularly inorganic substances and especially the metals.

The teaching of chemistry in the universities reflected this
interest in pharmaceutical chemistry and surely the
widespread opposition to Paracelsus had much to do with his
natural magic and his use of the macrocosm-microcosm anal-
ogy. But the latter was largely condemned by the medical
community by the early decades of the seventeenth century.
This may be contrasted with the lack of agreement among
physicians regarding the value of chemical remedies.

Paracelsus had also been interested in describing bodily
processes in chemical terms. This was to become a major
topic of debate among late seventeenth-century iatrochemists.
Jean Baptiste van Helmont restated the Chemical Philosophy
in his posthumously published Opera omnia (1648)°. And al-
though he borrowed heavily from Paracelsus, he condemned
his views--including the concept of the microcosm--as well as
those of the Aristotelians and the Galenists. He considered his
own work to be a "nova Philosophia” and he explained
physiological processes in chemical terms.

Although few of van Helmont's works had been published
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before his death, he was well known to many European
scholars during his lifetime. Gui Patin, the arch defender of
Galen in the Parisian Medical Faculty wrote shortly after
hearing of van Helmont's death that the man was a Flemish
rascal who had never written anything of value. Indeed, he
added, that van Helmont’s rejection fo blood-letting had
deservedly caused him to die raving mad!9.

Van Helmont’s Opera were to be published frequently
down to the early years of the eighteenth century, but Thomas
Willis (1621-1675) and Franciscus de la Bog& Sylvius (1614-
1672) were to be more influential in the development of
iatrochemistryll. Both were skilled anatomists as well as
chemists. We have already noted the part played by Sylvius
in bringing chemistry into the medical curriculum at Leiden.

Thomas Willis reflected the contemporary interest in
atomic explanations and to this extent he may be classed
among the corpuscular philosophers, but he was clearly in-
fluenced by van Helmont in his use of fermentation both for
an explanation of inorganic and organic life processes!?. In

. vegetables Willis identified the fermentation process with the

growth of seeds, while his description of animal life centered
on man. The life spirit resulted from a fermentation in the
heart and was distributed throughout the body through the cir-
culation of the blood!3. He associated other sources of fer-
mentation in the bowels, the genitals, and the spleen while
both disease and its cure involved fermentationl4. Willis did
not refer to van Helmont’s local archei, but there seems little
doubt that his conce?t of the ferment was inspired by the
work of the Belgian!5,

Willis repeatedly used chemical analogies. Disease was
due to fermentation, the action of the muscles resulted from
the reaction of nitrous and sulphureous spirits'6, and he used
distillation both as a means of analysis and as a model for
explanation. The body itself was likened to a distillation unit
and his cardiovascular system reflects this as well as the
works of Galen: blood, heated in the heart, rose to the colder
brain where the animal spirits were separated from the cruder
blood and passed on to the nerves!’.

Willis® persistent use of chemistry is similar to that of his
contemporaty, Franciscus de la Bog Sylvius!8. For Sylvius
chemistry was essential for a proper understanding of nature
and for this reason it is also essential for medicine. He was
convinced that all physiological processes could be explained
chemically--primarily through fermentation, effervescence and
putrefaction. And if van Helmont had pointed to acid, alkali,
and neutralization as important factors in physiological
phenomena, they became much more fundamental with Syl-
vius. Thus, he believed that the pancreatic juice was acid and
that it effervesced with an alkaline gall in the duodenum. As
in the case of van Helmont, Sylvius had a special interest in
digestion!?. It involved acid-base considerations, the effect of
internal heat and an acceptance of the circulation of the blood.
There is no need to discuss this in detail, but the circularity
provides a continuous nourishment of the internal fire of the
heart while at the same time maintaining vitality throughout
the body2°.

Although their use of chemistry as a means of explanation
seems to reflect the work of van Helmont, it may be best to
interpret both Willis and Sylvius as men who logically ex-
tended a chemical tradition that may be traced to Paracelsus.
An important distinction between them and earlier authors is
their lesser interest in chemistry as a total philosophy of na-
ture. While both surely subscribed to much a view in general,
the thrust of their work centered on physiological problems.
And although they were deeply interested in chemistry, theirs
was a chemistry that was quite different from that of those
chemists who confined themselves primarily to the prepara-
tion of chemical remedies. It is with these authors that we see
the full development of a new phase of iatrochemistry. The
many students of Sylvius in particular promoted his chemical
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interpretations throughout Europe after his death.

Perhaps the chief French exponent of this iatrochemical
school was Raymond Vieussens (c. 1635-1715) who took his
M.D. at Montpellier in 1670. His work reflects both Cartesian
mechanism and late seventeenth-century iatrochemistry. Writ-
ing of his own research he said that he began his anatomical
studies in 1671 and then went on to apply the principles of
chemistry to the human body and to write a treatise on fer-
mentation?!. It was his work on blood that best reflects his
interest in chemistry. Here he tells us he was influenced by
reading the work of Boyle?2. He, too, turned to analysis from
which he concluded that blood is composed of phlegm, salt,
sulphur and earth?3, The salt could further be divided into
volatile and fixed fractions. In his description of the passage
of the blood from the right to the left ventricles he discussed
the vital spirit which "I understand [to be] a very fine liquor
diffused throughout all the mass of blood, and principally
composed of a very subtle air, charged with entirely volatile
nitrous particles and united to the volatile acid salt of food"24.
This work places Vieussens at the end of a century-long quest
for the material vital spirit that had engaged the interest of
Fludd, van Helmont, Boyle and Mayow?3,

Viussens clearly represents a major figure in the
iatrochemical tradition, but he is of even more interest be-
cause late in life he was converted to a more mechanical ap-
proach to life processes. That this should have happened
reflects the debate between iatrophysicists and the
iatrochemists--a debate that we still know far too little about.
Even a cursory overview of the reviews in periodicals such
as the Journal des S¢avans indicates the extent of this litera-
ture, but here let me refer briefly to a single author, Philippe
Hecquet (1661-1737) who took his medical degree at Paris in
1697 and specifically attacked Vieussens in his work on
digestion in 1712.

Comparing his own mechanical system with that of the
iatrochemists, Hecquet wrote that mechanical trituration ex-
plained digestive processes more simply and with more cer-
tainty than the views of the chemists. They spoke of degrees
of heat, concentrations, coagulations, fermentations, efferves-
cences, humors and juices. The mechanists, however, had
simpler explanations related to the oscillation of fibers, rela-
tive diameters of the vessels and forces. The chemists dis-
cussed bile, phelgm, blood, melancholy, acid, alkali, volatility,
fixity, and they wrote of the aqueous, sulphureous, spiritous
and phlegmatic nature of substances when, in fact, it was only
necessary to speak of solids and fluids. And when they wrote
of faculties, qualities and flavors, they should have limited
themselves to resistances and forces. “In short, and because
we do not wish to repeat ourselves too much, all these names
and qualifications [used by the chemists] are in their imagina-
tions...” 26

For Hecquet the promises and attractions of chemistry have
tarnished the reputations of otherwise great physicians. Sure-
ly, this has been the case of Willis and Sylvius, both of whom
devoted themselves too much to the dreams of Paracelsus and
van Helmont. Bven today, Hecquet continued, we see the
physicians of France too devoted to Paracelsian secrets and
chemical delusions?’. If this continues, medicine will
degenerate to a monstrous science.

THE SEPARATION OF CHEMISTRY AND MEDICINE:
BOERHAAVE, STAHL AND MONTPELLIER

The attack of Hecquet on Vieussens is characteristic of
much early eighteenth-century literature in medicine. The
reviews in the Journal des Sc¢avans give evidence of an ex-
tensive literature debating the merits of iatrophysics and
iatrochemistry. But here let me limit my remarks specifically
to the views of Hermann Boerhaave and Georg Ernst Stahl.

Boerhaave certainly considered himself to be a

mechanist?8, He is of special interest to us because in addition
to his Chair in Medicine he held the Chair of Chemistry at
Leiden ... and his published lectures on chemistry rank among
the most widely read of the early eighteenth century. His
belief in the importance of physics as a basis for medicine is
clear from his academic oration of 1703. Here he discarded
contemporary iatrochemical thought and turned rather to
hydraulic and mechanical principles referring to the velocity
of the blood, the diameter of the blood vessels, and the size
and shape of particles?9. The body was explained in terms of
structure.

..we find some [of the parts] resemble Pillars, Props,
Cross-Beams, Fences, Coverings, some like Axes, Wedges,
Leavers, and Pullies; others like Sieves, Strainers, Pipes, Con-
duits, and Receivers; and the Faculty of performing various
Motions by these Instruments, is called their Func tions;
which are all performed by mechanical Laws, and by them
only are intelligible3°.

He argued further that vital processes could and should be
examined with the aid of the new mathematical physics3!.

Boerhaave became ordinary Professor of Medicine and
Botany at Leiden in 1709 and Professor of Practical Medicine -
five years later. His lectures on medicine began with a history
of the subject and here he attacked both Paracelsus and van
Helmont for having tried to make medicine subservient to
chemistry32. He felt that they had lived in a fabulous world
little removed from that of the Rosicrucians?3.

What is the value of chemistry? He readily admitted the
value of chemically-prepared medicines. But Boehaave's A
New Method of Chemistry also states that chemistry is useful
in pathology and for urinalysis as well phyisiology since it
permits the physician to analyze the fluids of the body34. He
clearly accepted the value of chemistry as long as it was con-
fined to experimental results and was not used as an all en-
compassing system of nature and mankind. The truly basic
science for organic and inorganic matter is physics to which
all other sciences are ancillary. It would seem then, on the
basis of Boerhaave's medical and chemical lectures, that he
favored a chemistry that might be used by physicians for cer-
tain specified purposes, but this was a chemistry that would
not dominate medicine. It was a chemistry that was losing its
close connection with medicine and emerging as a more in-
dependent science.

Like his contemporary Boerhaave, Georg Ernst Stahl
taught both chemistry and medicine3S, Stahl’s medicine also
marked a rejection of the work of the iatrochemists. He in-
sisted on a sharp differentiation between living and non-living
matter36, At the end of life corruption sets in so there must
be something present in a living body that preserves it from
corruption and regulates its actions and bodily functions. This
is the anima, the origin of directive, purposeful motion. In the
organic world motion depends on mechanical causes and may
be studied on the basis of the size, shape and motion of in-
dividual particles. In the living organism, mechanistic ex-
planations are at best only partially useful since it is the
anima which directs motion towards a purposeful end. Even
in the case of a chemical process in the body it is the anima
which directs it. Here Stahl differed from the Helmontian
tradition which postulated separate archei in the bodily or-
gans, each of which carried on its own action.

For Stahl, Paracelsus and van Helmont and been largely
responsible for the invidious influence chemistry had
developed in medicine3’. This must be reversed because, he

‘felt, chemistry is completely useless for any true medical

theory. The chemists incorrectly explain life processes
through coagulation and liquefaction, fermentation, volatility,
acrimony, and more recently, through acids and bases. In fact,
for Stahl, other than its pharmaceutical value, chemistry has
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now become one of the physical sciences. Even a brief glance
at Stahl’s Fundamenta Chymia indicates that for him this sub-
ject is largely devoid of medical value. The work concentrates
on matter and its combinations, descriptions of specific sub-
stances, and on chemical processes--even alchemy, but not on
medicine.

Stahl’s animistic medicine differed greatly from the
mechanistic medicine of Boerhaave, but both accepted phar-
maceutical chemistry and both sought to separate chemical
speculation from medical theory. Boerhaave was a mechanist
who saw some value in the chemical investigation of living
matter, particularly the analysis of body fluids. Stahl was
more emphatic in separating the two fields. The anima was
the director of life processes and the speculations of the
iatrochemists seemed to him to have gone too far. His
chemistry had been influenced primarily by Becher’s Physica
subterranea, a work which emphasized the inorganic
chemistry of the subterranean world. Thus, with both authors
the end result was to lessen--and nearly eliminate--the role of
chemistry as a means of explanation of life processes.

If Stahl's phlogiston chemistry was to become the
dominant chemical system in mid-century, his influence on
medicine was no less significant. Here the French scene is of
special importance38. Montpellier had been a center for the
introduction of chemical medicines from the mid-sixteenth
century. This had led to a general acceptance of
iatrochemistry a century later. However, with the successes of
the new philosophy in the physical sciences there had been a

parallel attempt to turn to mechanical explanations in

medicine of the sort we have already noted with Hecquet and
Boerhaave. As mechanical explanations of life processes be-
came more acceptable in medicine in the early eighteenth cen-
tury, there remained the problem of accounting for the motion
of the man-machine. Here Stahl’s concept of the anima was
to prove helpful. Frangois Bossier de Lacroix Sauvages
(1706-1767), originally a follower of the iatrophysicist
Baglivi, found mechanist answers unsatisfactory for an under-
standing of the properties and functions of living matter and
he soon found himself turning to the works of Stahi®®. He
began giving lectures on Stahl’s system at Montpellier in
1737 holding to mechanistic explanations as long as possible
and turning to the anima only when these had been exhausted.
Nevertheless, his lectures initiated a debate that continued for
six or seven years before his views were generally accepted.

The reaction initiated by Sauvages in 1737 continued
throughout the century and beyond. Openly influenced by van
Helmont as well as Stahl, Théophile Bordeu (1722-1776) ar-
gued in favor of localized vital forces in each organ* while
Paul-Joseph Barthez (1734-1806) preferred a single vital prin-
ciple which made possible all vital phenomena*l. Stahl had
insisted that chemical explanations were to be eliminated from
medical theory and the physicians of Montpellier agreed. Bor-
deu complained that the followers of Paracelsus viewed man
as a composite of alembics, ferments, salts, effervescences
and distillatory vessels...none of which deal with life forces*2.
Barthez accepted this and added that effects of the vital prin-
ciple are completely different from the phenomena of “dead”
nature and it is only the latter which are determined by the
operations of chemistry*3,

Here, then, was the result of the reaction against both
iatrophysics and iatrochemistry in the eighteenth century.
Chemistry--other than for pharmaceutical preparations--was
divorced from medical theory and physiological explanations.
The most prominent member of the medical school at
Montpellier, Xavier Bichat (1771-1802) was to be in full
agreement with his predecessors, Bordeu and Barthez, on this
point. In her recent study of Bichat, Elizabeth Haigh has writ-
ten that “he was one of the last medical theorists of any par-
ticular influence to insist uncompromisingly that physics and
chemistry were separate sciences from physiology, making
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specious the application of their principles to the study of
living processes” “4. And indeed, this non-chemical and
vitalistic medicine was maintained at Montpellier throughout
the nineteenth century.

THE PERSISTENT LURE OF ALCHEMY

From what I have said to this point I think it is clear that
much of the significance of chemistry from the sixteenth
through the early eighteenth centuries may be found in its
changing relationship to medicine. But wat of transmutational
alchemy? Oddly enough, there seems to have been a persis-
tent interest in this subject to the extent that the alchemical
literature of the eighteenth century rivals that of the seven-
teenth in quantity. Nor is this literature confined to the fringe
elements of the scientific community. Andreas Libavius had
attacked the followers of Paracelsus because of their mys-
ticism, but the allegorical plates he included in his master-
work, the Alchymia rank among the most frequently
reproduced of their kind. Similarly,” Johann Rudolf Glauber
and Jean Baptiste van Helmont believed fervently in trans-
mutation--indeed, van Helmont gives several accounts of
having transmuted lesser metals himself. As for the current
interest in Boyle and Newton this has only served to establish
the fact that their interest in this subject was firmly rooted.

But since I have just touched on the work of Boerhaave
and Stahl let me turn to them again on this subject. With ad-
vancing age Boerhaave resigned his chair in chemistry in
1729. However, his interest in this science heightened as he
prepared his textbook, the famous Elementa chemiae (1723)
to replace earlier publications based upon notes taken by others
in his classroom. This was also a period when he intensified
a long-standing interest in transmutational alchemy. The
results of his research were published in three parts in the
Philosophical Transactions of the Royal Society in 1734 and
1736 although he had offered his views on this subject for
many years in his lectures. Indeed, in a lengthy section on
the uses of chemistry in the New Method of Chemistry based
upon those lectures there are pages devoted to alchemy*S.
Here he concluded that not only could chemical separation
techniques isolate gold from other metals, it could also
promote the natural growth of gold in a proper matrix
through maturation. He commented that “we don’t see why
this art should absolutely be pronounced false ... And as for
that branch of alchemy that “teaches how to make gold of
other metals”, “all the world cries out [that it] is impossible,
tho® we don’t see why..."

Boerhaave’s experiments on mercury show that he had
read the traditional alchemical authors with care. He named
many of them and singled out Geber for special praise. Those
who had read these authors will see plainly that “the most
ancient Alchemists far surpassed the rest in their Accounts of
the Nature of things”46. Boerhaave was particularly impressed
that these authors agreed in so many of their beliefs. Here he
referred to the general acceptance “that Metals are naturally
generated in their veins, are nourished, grow, and multiply
like other natural Things, each in their proper Place”4’, He
also noted a general agreement that these metallic growth
processes required a metallic nutriment which would be
changed by a metallic seed into its own kind. Thus, as the
seeds of vegetables and animals change foods into their own
nourish- ment, “so the vivificating Seed of growing Gold,
having got a proper Food, in a fit Matrix, by the Help of a
suitable and convenient Heat, digests the same into its own
particular Nature”48,

Since these authors agreed that mercury was the prime in-
gredient of metals Boerhaave investigated the possibility of
promoting its maturation through lengthy heating. He carried
on the process over months and sometimes over years. In one
case he heated mercury for fifteen years but only found the
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formation of a black powder which could be turned into mer-
cury on rubbing. In a similar experiment he heated mercury
and obtained a powder which was then further subjected to
heat reverted to mercury metal. In his description of this
process he turned to alchemical terminology writing that
“Thus the Serpent that has bitten itself dies. It arises again
more glorious from Death"4%, There is no indication that
Boerhaave ever dismissed the real possibility of transmuta-
tion.

And what of Stahl? In his Specimen Beccherianum (1703)
he asked whether there was a tendency toward the formation
of metals in the subterranean regions, and further, whether
metals actually moved toward perfection. Rather than a
gradual maturation, Stahl favored instant generation. As he
explained in the Fundamenta Chymiae,

... it may more easily be conceived, that Metals should be
.. instantaneously generated, than that the imperfect metals
should ... be converted into the perfect ... by long continued
Concoction in the earth, or by lying therein for some
hundreds of years, without the addition of any new matter, or
any diminution of the old ... [And] if this instantaneous
Generation of Metals cou’d once be established, it wou’d give
great countenance to the action of the philosophical Tincture
of Substance in the business of Transmutation...5¢

Clearly Stahl was sympathetic to the concept of transmuta-
tion, in a discussion of Philosophical Gold he explained that
the adepts meant by this

Gold most highly subtilized, and brought to a degree of
fermentative mobility; so that being mix'd with pure running
Mercury, it may by degrees assimilate the particles thereof to
itself, and at lenght reduce the whole mass to a due degree
of spissitude; whence the Mercury also may, in time, become
true Gold; which, tho’ softer than the common, is yet like it,
in sustaining all the Proofs whereby the constancy of that is
examin’d.5!

Of special importance for the would-be alchemist was the
work of Isaac Hollandus. Stahl reprinted his treatise on the
salts and oils of metals as an appendix to his thoughts on
alchemical transmutation. As it had been with Boerhaave, the
study of mercury was of great importance. Stahl wrote in his
section on “the Mercuries of Metals” that

The principal use of these Mercuries is their advancement
into Gold, by a moderate digestion with highly subtilized or
philosophical Gold; whence they are said to be coagulated
with it into a fix’d Precipitate; which if thrown into Silver or
Gold in fusion, there proves and remains good and fix’d
Gold.52

He went on to examine the three basic processes described
by the adepts for making the philosopher’s stone: from
Vitriol, from Nitre, and from Mercury. But although he dis-
cussed these processes in as scientific a fashion as he could,
he wrote as any other alchemist when he ascribed sucess in
this endeavor to the Will of God.

But as the Cautions with regard to all these cases are fun-
damentally circumscribed and defined by the Divine Will,
which, without all dispute governs and directs the thing itself
and its success, according to the various intentions and moral
Circumstances of the Person; let everyone examine himself
by this Rule, and accordingly expect success or failure, in his
attempts.53

In short, eighteenth century chemists surely could not dis-
miss traditional transmutational alchemy simply by arguing
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that this belonged to the realm of the occultist and charlatan.
The alchemical interests of Boyle and Newton may not have
been widely known to all, while the work of Libavius and
van Helmont may no longer have been considered current, but
this was hardly the case with Boerhaave and Stahl --- surely
among the most influential chemists of the century. And if
one may note a declining interest in alchemy in mid-century,
it is also necessary to recognize a marked revival at the end
of the century, a period when a reaction against the mechani-
cal world view led to romanticism and Naturphilosophie.

CONCLUSION

Let me conclude by saying that while we know that his-
torians of medicine have seldom paid enough attention to
chemistry, it is also true that historians of chemistry have
rarely studied in enough detail the close connection of their
science and medicine. Here I have emphasized first the
debates with Galenists over the introduction of chemically-
prepared medicines --- debates which were to result in the
academic acceptance of chemistry in the medical faculties of
Europe. I then turned to the increased interest in chemical ex-
planations of physiological processes following the work of
van Helmont which was eventually to lead to a new set of
debates between iatrochemists and iatrophysicists. These were
eventually to lead to the separation of chemistry from
medicine other than primarily for pharmaceutical purposes.
The work of Lavoisier and his colleagues did not have to be
directed at a medically-based chemistry although that would
have been the case at the beginning of the century. But if the
new chemistry of the early eighteenth century was largely
stripped of its medical heritage, its vitalistic component was
transformed largely through the influence of Stahl's French
disciples at Montpellier where it developed into the school of
animist medicine.

Through all of this we see continued interest in traditional
alchemy. Here 1 referred primarily to the work of Boerhaave
and Stahl, but I could have mentioned the mass of German
and French texts from the eighteenth century just as well.
Since these works continued to be published throughout the
century I think that they may be looked upon as forming one
the factors underlying the revived mysticism of the an-
timechanistic reaction at the end of the century.

I would argue than that eighteenth century chemistry
should be understood in terms of a real continuity with its
past. Of course this means in part the development of phlogis-
ton through the works of Becher as interpreted by Stahl and
his disciples. But it means also a more broadly based--and
legitimized--iatrochemistry that was accepted in the European
medical schools. I have argued elsewhere that I think that we
could well think in terms of a chemical revolution beginning
in the sixteenth century and continuing through several phases
down to the period of Lavoisier. To do so would give
chemistry the place it deserves in the Renaissance reaction
against the ancients. It would also establish the importance of
medicine in the rise of modern science which I believe is long
overdue.
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