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Introduction

“In its broader aspect, alchemy appears as a system of philosophy which claimed to
penetrate the mystery of life as well as the formation of the inanimate substances”.
These words were written by Professor John Read in 1.936, in his “Prelude to
Chemistry”, and would have been fully subscribed by the alchemists were it not for
them no “inanimate” substances ever existed. For the alchemical thought, the spirit
of life impregnated all categories of creation, from the stone to the human being.
Indeed, and this is the main difference with the contemporary approach toward
the knowledge of Nature, the alchemist was neither a spectator nor a simple prac-
titioner. In the shadow of his laboratory, the external work aiming to prepare the
Philosopher’s Stone, a substance endowed with the power of transmuting base
metals into gold and silver, as well as with the power of prolonging human life,
always encompass an internal work devising the spiritual transformation of the
alchemist itself.

These two faces of alchemy influence strongly other areas of knowledge. Alchemi-
cal heritage can be traced in the development of chemistry, although it has been
recognised long ago that the alchemy can not be reduced to the ancestor of chem-




istry. On the other side, the spiritual quest of alchemy shaped the
mystical movement who flourished in Europe from XVII onward,
as Rosicrucians. Finally, the rich symbolic universe used by the
alchemists to express their Opus Magnum, had a persistent influ-
ence in the western art, which can be recorded until present. This
influence is easily recognised in several aspects of the western cul-
ture. The works of Goethe, Blake, Yeats, Mallarmé, the core of the surrealist
movement, Breton and the Spanish painter Remedios Varo, more recently Beuys
and Klein, to name a few, are all impregnated by hermetic philosophy.

In any case, what remains as the most specific core of the western alchemy is the
quest for the so called Philosophers’ Stone, a certain substance alleged to change
base metals into nobles one, silver or gold. Claims of success in making such a
material can be profusely found in the western alchemical literature. A noticeable
change seems to take place approximately in the sixteen century onwards, for to
the traditional claims of the adepts to posses the Philosophers’ Stone public exhibi-
tions showing the transmuting power of their material were added. In some cases,
the adept himself, i.e., the individual who succeed in making the transmuting sub-
stance, carried out the transmutation experience before a select audience, often
no more than one or two persons. However, more frequently individuals who
get into possession of the Philosophers’ Stone by means often obscure and even
fraudulent used to spoil such a precious material by multiplying the public exhibi-
tions, fuelled usually by the desire to gain privilege and nobility.

In any way, such public transmutation events spread all over the seventeen century,
peaking at the period 1660-1680, become more scarce at the turning of the cen-
tury and practically disappear by mid of eighteen century (figure ).
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These alchemical activities have left behind two kind of records.
Firstly, a number of reports in the contemporary alchemical litera-
ture. Many of them are coloured by so vivid description of the
process, and contain such valuable details given by well credited
witnesses, as to conform a specific subclass within the alchemical
literature (1). Second, the noble metal outcoming from the trans-
mutation experience, either silver or gold, was used in some cases to cast coins or
medals to commemorate such a momentous event. This was done almost exclu-
sively for transmutations performed before nobility, or the Emperors Ferdinand llI
and Leopold |, in Central Europe (2). Some of these medals and coins have been
preserved until present in several museum collections (3), whereas some other
notorious examples have been lost (4). In few cases, pieces of silver and gold of
alchemical origin survive some time after the transmutation took place, usually
kept in private hands, but as far as | know its traces in the history vanished long ago
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Some of the extant alchemical coins and medals have been subjected to chemical

analysis to asses their composition, and a few among them turned to be composed
of nearly pure silver or gold (6).

Whereas these “fossil” remains of old alchemical activities merit a place in the his-
tory of numismatic, it is by far less obvious their contribution to the understanding
of the alchemy itself, not to speak of the alleged alchemical process they were
obtained. For instance, as it is pointed out in ref. 3, it is extremely difficult to con-
nect unambiguously a given piece of purported alchemical origin with a specific
account of transmutation event.

A closer examination of the means alleged to produce the noble metals used to
cast medals and coins allows to distinguish between different types of transmuta-
tions, a key aspect relevant to the present work. They can be divided in a simplified
manner into two groups, according to the performance of the transmuting sub-
stance and the way to use it in order to change the base metals into noble ones.

According to the alchemical authors, the universal transmutation takes place by
means of the Philosophers’ Stone or Universal Medicine, a substance claimed to
change any base metal into gold. A less perfect version of this material would lead
only to silver. A very small portion of this substance added or “projected” upon a
melted metal or hot mercury is able to convert it into pure gold or silver, in rela-
tively short time, not exceeding in general one hour, few minutes in most reports.
This is the transmutation by projection. In contrast to this universal transmutation,




particular transmutations are carried out by using some liquid or
solid substances which can change one or few base metals or only
silver into gold, and this in a proportion not higher than five times
or so its own weight. Indeed, the particularia (the transmuting sub-
stance) is usually not projected but digested or mixed with the base
metal, rendering gold or silver after prolonged heating (7).

The most outstanding transmutation histories that became of public domain, and
went shortly after to print in the seventeen and eighteen centuries, took place by
using the Philosophers’ Stone. This type of universal transmutation by projection
will be the subject of this paper.

As it could be expected, such public events invariably lead to strong controversy.
Accusations of forgery were jumped on the alchemists, who were charged of fraud
to the witness, yet often learned and even leading figures in natural philosophy, by
using a large variety of tricks, which have been reported in detail (8). The contem-
porary development of modern chemistry gives a scientific basis to such forgery
accusations. In this context, the few alleged alchemical transmutations made or
witnessed by well known and reputed personalities were no signs of fraud could
ever been found, were and actually are considered as “closed” historical reports:
the absence of independent sources to confirm the claims make impossible further
insight into them.

Could these centuries-aged alchemical transmutation records be revisited by using
tools other than historical?. Could they be analysed starting from modern scientific
thought in a way other than dismissing them all as the ingenuous but nevertheless
condemnable early fruits of human hopes?. The present work intends to give a
positive answer to this question, by looking for patterns in the transmutations
described in the old alchemical literature. The eventual discovery that specific char-
acteristics of the transmutation events clustered around some pattern, would shed
new light on the alchemical practices. A scientific approach in the search for such
an activity pattern is presented in this conference.

Methodology

The approach that will be developed is based on quantitative aspects of the trans-
mutation events. The qualitative characteristics are by themselves rather vague to
sustain any study, although they could be valid in a more general context.




What are the main available numerical parameters of a transmuta-
tion by projection?. Typically, a certain amount of the Philosophers’
Stone (W,,) is added to a certain amount of a base metal, M ,
having a weight of W, , contained in a crucible heated at a tempera-
ture T. After a certain period of time ('t ), the crucible is cooled and
its content removed, identified and weighted ( M, , W, ). Usually
there is no measurement of the reaction temperature T, which is at the best indi-
cated as “boiling quicksilver”, “melted lead” and so on. Therefore, six independent
parameters could be used: WPS, M, W, M, W, andt. M. and M, are the atomic num-
bers of the initial and final metals, respectively. In some cases, the metal resulting
from the transmutation is submitted to analysis to determine its content of noble
metal, which may eventually differ from the initial base metal weight.

From survey of the extant reports on projection it can be concluded that in very
few events the six parameters are properly measured. As expected, the starting
base metal is with almost no exception, always identified, as well the resulting gold
or silver, so M, and M, are known. Occasionally, mixtures of several metals were
also used.

Next in certitude, ranking well below however, lays the knowledge of the weight of
the metals involve in the transmutation. In some examples, only the weight of the
base metal W, or the resulting gold or silver W, is determined. However, the great-
est difficulty in studying the quantitative aspects of the transmutations described
in the extant reports on these events resides in the incertitude in the determina-
tion of the weight of Philosophers’ Stone and the duration of the transmutation
experience. In most cases, the use of very small portions of such precious material
is reported, but no precise measurement of its weight is given.

Taken into account all these characteristics, few of the recorded transmutation
events contain a clear indication of the values of the six parameters. This author has
identified a set of eight different transmutation events which meet the requirement
describe, to which new examples could eventually be added as a result of a more
exhaustive screening of the alchemical literature.

Activity pattern of projections

The selected events have been collected in the table |, together with their cor-
responding characteristics. These events belong to the XVII (5 events), XVIII (2
events) and XIX (| events) centuries.




It can be seen in the table that the duration of the transmutation
experiences spreads over a large interval, ranging from what is

described as instantaneous, as in the case of Van Helmont, to
several hours. Among the examples listed in the table, the Philoso-
phers’ Stone used in the experience witnessed by Van Helmont
(9) possesses the highest efficiency, which is manifested in what he
described as “instantaneous” change of mercury into gold. This change is perceived
by the observer as a “solidification” of the content of the crucible, due to the dif-
ference between the temperature of the hot mercury, which should be below its

boiling point, 357 °C, and the melting point of pure gold, 1,063 °C.

Table .- Characteristics of alchemical transmutations by projection.

Example | Year | Reference Type of Wi Wt Wpe Wi/Wps | Time | Notes
Name Transmuta {min)
tion
1 1614 | Van Hg—Au 8 ounces | 8 ounces Va of 19,186 | Inst. 9
Helmont less 11 grain (<1
grains min}
2 1667 | Helvetius Pb—Au 6 6 0.020- 700- 15 10
dracmas | dracmas 0.040 1,400
plus 6 gram
scrupule
s
3 1675 | Seyler? Sn—Au - 8 ounces - 2,000 5-7 8%
4 1678 | Boyle Pb-Au Several {2 % 1-2 Several 15 12
dracmas | ounce grains | hundre
d
300-
700
5 1693 | C.Eisenbe Pb—Ag 1.5 37 32 325 60-70 13
g pound | lothons grains
6 1716 | Goetzius Cu—Ag - - - 6,552 2-5 14
7 1717 | Colonna Hg—Au 2 ounces | ~2 0.5-0.6 | 2,000- 120 15
ounces grains 2,400
8 1832 | Cyliani Hg-»Au 100 100 1 gram 100 60 16
grams | grams




On the other hand, variations of several order of magnitude of the
weight ratio between the resulting noble metal and the Philoso-
phers’ Stone (W,/ W,,), which is defined as its transmuting power,
are also recorded. Both sets of data, time and transmuting power,
have been plotted in the figure 2, where it can be observed that
they follow an inverse correlation. This trend is highly statistically
significant if the example 7 is removed (figure 2, legend). The trend indicates that
in the transmutation events where the transmuting power is no more than a few
hundred, heating of the base metal and the Philosophers’ Stone mixture should
be prolonged for at least twenty minutes before completion. Conversely, in those
experiences where the Philosophers’ Stone manifested a power of several thou-
sand, few minutes are required to complete the transmutation. It is interesting to
notice that the transmutation witnessed by Robert Boyle, which only very recently
has been exposed to general knowledge and analysed in ref 7, also fits nicely the
general trend shown by the other more widely known experiences.

To the best of my knowledge such an activity pattern has not been previously
noticed. However, the need for prolonged heating when samples of Philosophers’
Stone having low transmuting power are used is mentioned in and interview Boyle
conducted with a visitor from Vienna who describe projections carried out at the
imperial court of Leopold | (11):

(. .. .) that he told me he saw an other time a projection made on the same
metal (Tin) with an imperfect Medicine, which was longer in working before it
effected the desire change, & transmuted but (if | mistake not) about 80 times its

own weight.

The activity pattern describe in the figure can hardly be the result of a hypotheti-
cal stoichiometric reaction between the Philosophers’ Stone and the base metal,
owing to the disparity in their relative weights. On the contrary, it could be under-
stood in the frame of a sort of catalytic reaction where the Philosophers’ Stone
would be the catalyst. In catalysis science, the ability of different chemical sub-
stances to catalyse a given chemical reaction is usually compared on the basis of the
time required to transform a given amount of the initial reactants into products.
Highly efficient catalysts leads to high reaction rates, and are usually able to trans-
form a large amount of the starting reagents before its activity begins to decline in
a significant manner. Indeed, as the catalytic activity of a given chemical substance
is improved, less amount of such a substance is required to obtain high reaction
rates.




By following this catalytic approach it could be thought that even
the smallest portion of a catalyst would be able to transform any
quantity of the starting chemical compounds provided the reac-
tion time is sufficiently long. However, this is not the case with
real catalysts. Materials having poor catalytic performance or good
catalysts used in excessively low amount, i.e., at large reactant to
catalyst ratio, never bring to completion the targeted reaction, as usually the cata-
lyst transforms slowly into an inactive substance or it is deactivated or “poisoned”
by undesired parallel side reactions. For this reason, the maximum reactant to cata-
lyst working ratio should be properly adjusted for every catalytic material.
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Figure 2. Transmuting power as a function of the transmutation time. The inset shows the linear cor-
relation (solid line, logarithmic scale) obtained upon removal of the example 7. The linear correlation
coefficient is in this case 0.97. If the example 7 is included, the correlation coefficient drops to 0.76.

Interestingly, the existence of an upper limit for the transmuting power of the Phi-
losophers’ Stone has also been describe in the alchemical literature. For instance,
the anonymous visitor of Helvetius remarks the following, as it is accounted in his
“Vitulus Aureus” (10):

If you are not able to deal with such a small amount of lead (four grains), take two
dracmas, or half once, or even more lead, for it will not be ting more than it could
be.




The alchemical transmutation process has been conceived as an

acceleration of the ripening of base metals towards the more per-
fect gold and silver, by authors prone to an alchemical conception
of nature, as Johan Joachim Becher (2).

It could be thought that the relationship between the transmuta-

tion time and the transmuting power would eventually be affected

by the nature of the resulting noble metal, either gold or silver, or even by the start-
ing base metal. Indeed, some indications of this influence can be already tracked in
the alchemical literature. For instance, the anonymous owner of the Philosophers’
Stone referred to by FranCois-Marie Pompée Colonna states that the change of
mercury into silver required only a quarter of hour, instead of the two hours
needed to transmute it into gold (I5). Therefore, further improvement of the rela-
tionship would result by analysing independently both reactions.
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