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The Philosopher’s Stone: Art and Nature in Eighteenth-century

European Porcelain Production

Matthew Martin

University of Melbourne

The mastery of a kaolinic porcelain technology
in Dresden in 1709 and the subsequent founding
of the royal Meissen factory in 1710 is one of the
outstanding technical scientific achievements of
the European eighteenth century. From the out-
set, the new material assumed an important rep-
resentative function at the Saxon court, where it
symbolised the cultural achievements of the Wet-
tin King-Electors. It was deployed in architectural
projects like the Japanese Palace, and disseminat-
ed as diplomatic gifts to courts the Saxons wished
to influence.! This representative function had
much to do with the context in which the secret of
porcelain production was rediscovered. European
porcelain was not a product of traditional ceramic
industries. The persons responsible for perfecting
a formula for hard-paste porcelain where not pot-
ters; instead they were natural philosophers, and
the milieu in which they worked was that of the
court-sponsored laboratory.

Natural philosophy in the sixteenth to eight-
eenth centuries encompassed a broad range of
disciplines, all concerned with understanding the
natural world. Some of these intellectual endeav-
ours would be embraced by the enlightenment
academy, becoming the foundations of modern
scientific knowledge. Other aspects of natural phi-
losophy - like astrology for example - would find
themselves excluded from the realm of science
and relegated to the realm of the occult. Porce-
lain occupies a position on one of these fault lines
in the historiography of science. Porcelain pro-
duction was for much of the eighteenth century
closely associated with alchemy, that field of nat-
ural philosophy that concerned itself with reveal-
ing the nature of matter and discovering means
to manipulate and transform it.? The modern his-
toriography of science has, until very recently,
drawn a firm distinction between alchemy - char-
acterised as a fraudulent pursuit practiced by
charlatans, conventionally deemed to have been

banished from the canons of rational learning of
the academy by the end of the first quarter of the
eighteenth century - and chemistry, the system
of rational knowledge about the nature of the
material universe pursued through experimental
laboratory-based procedures. Historians of sci-
ence like William Newman and Lawrence Principe,
however, have shown how the search for a clear-
cut distinction between alchemy and chemistry in
the eighteenth century is anachronistic and that
many natural philosophers engaged in laboratory
investigation and associated by later historiogra-
phy with the enlightenment science of chemistry
in fact spent much of their careers simultaneous-
ly pursuing activities conventionally associated
with alchemical knowledge.® Indeed, alchemy was
characterised, first and foremost, by its laborato-
ry-based procedures which encompassed a broad
range of undertakings, all of which involved the
transformation of materials, including the manu-
facture of pharmaceutical products, metallurgical
refinement, glass production and dye formulation,

Fig. 1. Meissen Porcelain Factory,Teapot, 1710-15. Bottger red
stoneware, cut and wheel-polished, 9.6 cm high, Victoria and
Albert Museum, London (C.274&A-1921). © London, Victoria
and Albert Museum.



The Philosopher’s Stone

and not just the pursuit of chrysopoeia - the trans-
mutation of base metals into gold - with which
alchemy is most commonly associated today.*

This ambiguous historiography of chemical
knowledge in the eighteenth century inflects ac-
counts of the events leading to the discovery of
a porcelain formula in Saxony. Ehrenfried Walther
von Tschirnhaus, mathematician, physicist, physi-
cian, philosopher, Académicien and correspond-
ent of Leibniz and Spinoza was, along with Jo-
hann Friedrich Béttger, one of the two investiga-
tors responsible for the discovery of a method for
producing hard-paste porcelain.®> Von Tschirnhaus
had experience in glass production and the smelt-
ing of a wide range of materials, and his sophisti-
cated work on focusing mirrors and burning lens-
es, in particular, was critical to investigating the
high temperatures required for the successful fir-
ing of a kaolin porcelain paste. But if von Tschirn-
haus - remembered by historians as a physicist
and chemist - was a key figure in this discovery,
so was his compatriot Bottger, an apothecary,
metallurgist and professional alchemist, who was
being held under house arrest in Dresden after
coming to the attention of Augustus the Strong,
the Saxon elector, for purported success in trans-
forming base metals into gold.®

There is dispute over which of this pair, von
Tschirnhaus or Boéttger, was ultimately responsi-
ble for the breakthrough that led to a successful
kaolinic porcelain formula. While Bdttger has tra-
ditionally been identified as the inventor of Saxon
porcelain, there has been a growing tendency in
recent literature to attribute the discovery to von
Tschirnhaus, claiming that his sudden death in
1708 left the way open for Bottger to claim the
success.” But this narrative rehearses the historio-
graphic trope that Béttger the ‘alchemist’ - and
therefore a fraud - cannot possibly have succeed-
ed and that it must have been von Tschirnhaus the
‘scientist’ who was ultimately responsible for the
discovery. If we remove this false dichotomy be-
tween alchemist and scientist and instead recog-
nise both men as natural philosophers dedicated
to investigation of nature’s secrets, then the possi-
bility of their joint responsibility for the discovery
comes into focus. Indeed, it seems likely that Bott-
ger’s technical laboratory skills - characteristic of
the ‘alchemical’ enterprise - and his commitment
to the possibility of material transmutation were
major contributors to the success of the under-
taking. It was the cooperation between these two

natural philosophers, von Tschirnhaus and Boétt-
ger, that resulted in success were so many others
had failed.®

That it was students of natural philosophy,
not ceramic craftsmen, that achieved success in
replicating Chinese porcelain is a point worthy of
closer attention. Since the time of Marco Polo, re-
ports about the fabrication of Chinese porcelain
had circulated in Europe - all of them impressive
for their inaccuracy.® They betray little real knowl-
edge of either raw materials or methods involved
in porcelain production. By the time an accurate
description of the making of Chinese porcelain
was recorded by the Jesuit Pére Francois Xavier
d’Entrecolles in 1712, based on first-hand observa-
tion at the imperial kiln complex at Jingdezhen,
the Meissen factory had already been established,
so these earlier European speculations about
porcelain manufacture provide a context within
which early experimentation took place.

A regular feature of European accounts of por-
celain manufacture was the construal of the mate-
rial’s creation in terms of natural processes, with
raw materials being exposed to the elements or
buried in the earth in order to achieve the final
translucent, white product. The late thirteenth-
century Description of the World (Divisament dou
Monde) attributed to Marco Polo provides per-
haps the earliest written European description
of Chinese porcelain and its manufacture." Polo
claims to have had a chance to view porcelain pro-
duction in a city called Tinju, a site that has been
associated with the great southern kiln complex
of Dehua in Fujian province.? It is this text that
gives us the word porcelain - Marco Polo linked
this class of Chinese ceramic to the white cowrie
shell (cypraea moneta), ‘porcella’ in ltalian, on the
basis of its appearance.”®

These dishes (porcellana) are made of a crum-
bly earth of clay which is dug as though from a
mine and stacked in huge mounds and then left
for thirty or forty years exposed to wind, rain,
and sun. By this time the earth is so refined that
dishes made of it are an azure tint with a very
brilliant sheen [...] when a man makes a mound of
this earth he does so for his children; the time of
maturing is so long that he cannot hope to draw
any profit from it himself [...]."*

Here the method of porcelain production involves
a transformation of earth through the agency of
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natural forces - exposure of clay to sun, wind and
rain. It is a change that takes place on a timescale
more akin to natural processes than the tech-
niques of industry - the periods of time involved
are generational in length.

Another account of Chinese porcelain pro-
duction is contained in the 1516 travelogue of the
Portuguese India officer Duarte Barbosa that was
widely circulated throughout the 1550s in the col-
lection Delle Navigationi et Viaggi published by
Ramusio.” Barbosa writes:

They take the shells of sea snails and eggshells
and pulverize them and, with other materials,
make a paste which they put under the earth to
become refined for a space of eighty or a hun-
dred years [...] they then dig it out and work it
into vases of various shapes, large and small,
paint them, glaze them [...]."®

We find here repeated the association of sea-
shells with porcelain, but now as an ingredient of
the paste, and the notion that an extended period
of time, more than the average human lifetime, is
required for the paste’s refinement. But Barbosa’s
account introduces a trope that will be repeated
in other early modern accounts of Chinese por-
celain production - namely that porcelain was
formed underneath the ground. So, in 1547 the
Italian polymath Gerolamo Cardano wrote that:

It is certain that porcelain is likewise made of a
particular juice which coalesces underground
and is brought from the East.”

The author here evokes the notion found in Pliny
the Elder of liquids solidifying underground
through natural heat.® Similarly, in 1557, noted
scholar and rhetorician Julius Caesar Scaliger pro-
posed that porcelain was made from shells that
were pounded into dust, reformed, and then bur-
ied. Like Barbosa, Scaliger hypothesized that the
maturation process for porcelain takes longer
than a human lifespan:

Eggshells and the shell of umbilical shellfish
(called porcelains, whence the name) are pound-
ed into dust, which is then mingled with water
and shaped into vases. These are then hidden
underground. A hundred years later they are dug
up, being considered finished, and are put up for
sale.®

Scaliger describes a process that attributes por-
celain’s creation to a subterranean transformation
that defies human observation and comprehen-
sion. Vessels formed of a porcelain paste are bur-
ied in the earth and when dug up after the ap-
pointed period, have been transformed into fin-
ished porcelains.

Not all early descriptions of porcelain produc-
tion agreed that porcelain required lengthy pe-
riods of time to mature. Gaspar da Cruz, Portu-
guese Dominican, had been to China and in 1569
wrote a treatise on his travels in which he issued
a corrective to some of the common musings on
porcelain production. Da Cruz debunks reports of
porcelain paste being made of materials like oys-
ter shells or rotten dung:

The substance of the porcelain is a white and soft
stone, [...] or in better speaking is a hard clay, the
which after well beating and grinding it, and lay-
ing in cisterns of water [...] they make the very
fine porcelain [...] in this clay, as the potters do
any other vessel [...].2°

Here the connection with shells, and the idea of
transgenerational maturation times, is explicitly
rejected. But what remains evident is the idea
that porcelain was extracted from the ground as a
substance ready to be processed and turned into
vessels. The porcelain paste was produced within
the earth, not mixed from raw materials by crafts-
men. A similar theory of porcelain paste being ex-
tracted from the earth is repeated in the popular
China travelogue of Johan Nieuhoff first published
in 1665.%

Interestingly, subterranean generation and
transformation is an idea common in European
natural philosophical speculation. From the mid-
dle ages until the eighteenth century, theories of
metallic generation suggested that metals grew
within the earth. The mercury-sulphur theory of
metals, ultimately Aristotelian in origin, proposed
that all metals are compounds of two principles,
mercury and sulphur. These substances combined
in different proportions and purities, condensing
in the earth to form various metals.?? Of classical
origin too was the notion of the fertility of met-
als - that they increased within the earth.?®> Other
minerals were also believed to incubate within
the earth, developing slowly in subterranean re-
gions. Paracelsian alchemy of the sixteenth cen-
tury proposed that metals and minerals grew un-
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derground in the form of huge stalks that formed
the branches of vast subterranean trees, no doubt
reflecting the practical observation of the occur-
rence of metals and other minerals in veins.?

Early speculation about porcelain’s creation
suggests that the material was construed as a min-
eral substance, one whose creation echoed that of
other minerals - formed beneath the ground over
extended periods of time. This idea is perhaps
suggested by one of the earliest surviving depic-
tions of Chinese porcelain in European painting:
Mantegna’s Adoration of the Magi (c. 1495-1505).
Here we find depicted the three Kings from the
East offering their gifts to the Christ Child in luxu-
rious vessels of agate (Persian cup), jasper (Turk-
ish censer) and porcelain (the stylised, scrolling
cobalt-blue floral ornament on the cup is reminis-
cent of the decoration of early fifteenth-century
Ming porcelain wares). Porcelain appears here to
be construed as a mineral, comparable with the
other precious hardstones on display. The idea
that porcelain was somehow a mineral product
of natural processes has important implications
for how we understand the circumstances sur-
rounding the successful fabrication of a kaolinic
porcelain in early eighteenth-century Saxony. The
production of a porcelain in Dresden in 17708 was
achieved by natural philosophers - alchemists -
who understood their task to be, through obser-
vation of the natural world, the discovery of how
nature worked, and the emulation, acceleration
and perfection of her practices in the laborato-
ry.?> Even though the various accounts of porce-
lain production circulating in Renaissance Europe
were inaccurate, the framing of porcelain’s crea-
tion in terms of natural processes rendered it an
obvious object of alchemical investigation.

The attempt to create porcelain by Grand Duke
Francesco di Medici at the Casino di San Marco in
Florence is an instructive comparison here. Natural
philosophy had long been an interest of the Medici
court - Francesco’s grandfather Lorenzo had re-
tained the Neoplatonic philosopher Marsilio Ficino
- and Francesco continued this tradition, pursuing
a personal interest in alchemy, a discipline which
had become established at the court during the
reign of his father Cosimo [.26 Much of Francesco’s
alchemical experimentation focused on glassmak-
ing, an endeavour that demonstrated alchemical
processes of material transmutation.?” Francesco
took special pride in the creation of artificial pre-
cious stones with glassmaking techniques, in-

stantiating the quest to create mineral products
through alchemical procedures. The same interest
in transmutational practices must have motivated
Francesco’s experiments in the production of por-
celain, resulting in the so-called Medici porcelains;
essentially an opacified glass formula, more like a
Middle Eastern frit ware than Chinese kaolin por-
celain.?® Of note is the fact that this earliest of Eu-
ropean attempts to fabricate porcelain proceeded
without the involvement of traditional ceramicists
- there are no potters mentioned in descriptions
of the Florentine project. Questions concerning
the nature of porcelain were construed, not within
the tradition of utilitarian ceramics, but as part of
the quest to understand the secrets of nature. The
taking of raw earth and subjecting it to fire to cre-
ate glass or porcelain mimicked what were under-
stood to be geological processes at play beneath
the earth generating metals and minerals.

These considerations - the manipulation of
natural processes to generate a mineral substance
- remained current in Dresden at the turn of the
eighteenth century. When in 1706, in the course
of experiments in pursuit of a porcelain formula,
Boéttger and Tschirnhaus achieved a high-fired
red stoneware inspired by Chinese Yixing wares, it
was dubbed Jaspisporcelain. Its principal ingredi-
ent was red bolus or Nuremburg earth, a red earth
that since the sixteenth century was believed to
possess healing properties and was taken medici-
nally. Bottger, whose career began as an apoth-
ecary’s apprentice, would no doubt have been
familiar with this material, a mineral that Rudolph
II’'s personal physician, Johannes Scultetus Monta-
nus had identified as ‘gold fat’, Axungia Auri, gold
transformed by the influence of the sun.?® The bo-
lus not only had alchemical transmutational asso-
ciations - it naturally occurred as veins in the vol-
canic rock in which jasper was found. It is highly
likely that Bottger believed he had achieved the
transmutation of the bolus into an imitation jasper
by emulating the natural forces at play in the earth
- sealing the material in a kiln and exposing it to
extremely high temperatures.®® And the complet-
ed Jaspisporcelain was subjected to grinding and
polishing, cutting and engraving like a hardstone
- something impossible with other European ce-
ramic bodies - creating artworks that Augustus
gave pride of place within his pretiosen collection
in the Green Vaults.™

The eventual production of a white porcelain
in 1709 - realizing the transmutation of raw earth
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into the long sought after ‘white gold’ - could be
understood as a resounding affirmation of the
transmutational goals pursued by alchemy. And
that Bodttger’s work for Augustus the Strong took
place in the context of ongoing alchemical investi-
gations is emphasised by the fact that, even after
arriving at a formula for a hard-paste porcelain, on
20 March 1713 Béttger performed a transmutation
experiment in the presence of the King, produc-
ing a gold and a silver regulus, still retained in the
Dresden Porzellansammlung.3?

This intimate connection between porcelain
production, the mineral realm and the manipula-
tion of natural forces remained current in Europe
long past the publication of Etienne-Francois
Geoffroy’s 1722 paper ‘Some cheats concerning
the Philosophers’ Stone’, traditionally deemed as
marking the end of transmutational experimenta-
tion as a respectable enterprise.?® Indeed, many of
the leading technicians associated with the most
important European porcelain factories continued
to conduct transmutational investigations: for ex-
ample, Jean Hellot, Académicien and Fellow of
the Royal Society, was from 1751 until his death
in 1766 the chief technician at first the Vincennes
and then the royal porcelain factory at Sévres,
formulating glazes, enamel colours and porce-
lain pastes. But in addition to these activities, as
Laurence Principe has shown, Hellot, the so-called
father of French industrial chemistry, actively pur-
sued alchemical, and in particular, chrysopoeiac
experiments throughout his career.>* And Hellot
was not alone in his alchemical interests; academy
chemists like Macquer and Rouelle were discuss-
ing transmutation at least into the 1770s.35

Even the decoration of Sévres porcelain re-
flected the mineral and natural philosophical as-
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