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Introduction and
Objective

For more than two hundred
years, historians of science and
the arts have argued about who
the genuine inventor of European
hard-paste porcelain may have
been, Johann Friedrich Bottger
or Ehrenfried Walther von Tsch-
irnhaus. Although the story of the
invention of porcelain has been
told countless times, many of
its exact circumstances are still
shrouded in mystery. This article
attempts to highlight the inven-
tive achievements of Ehrenfried
Walther von Tschirnhaus (1651-
1708) and pay tribute to him
as the true creator of European
hard-paste porcelain. For too long
a time, this fame was undeserv-
edly attributed to his charge, the
alchemist Johann Friedrich Bottger
(1682-1719), fuelled by several in-
fluential but often misleading pub-
lications that selectively presented
his supposedly ingenious flash of
inspiration that led to the creation
of real porcelain (1). Since then, a
lot of ink has been spilled to clarify

Figure 1. The Gaignéres-Fonthill vase,
presumably the first porcelain object
that reached Europe in the 14" century.
Jingdezhen, Jiangxi, China. National
Museum of Ireland, Dublin (Image: Rictor
Norton, David Allen. © Creative Commons
CCO Licence 2021).

the question of priority and to cor-
rect the falsification of history that
had robbed Ehrenfried Walther von
Tschirnhaus of his rightful posthu-
mous fame (2-5).

Although contemporary ac-
counts on the development of
porcelain are often contradictory
or incomplete (6), there are written
documents and historical research
reports showing that Tschirnhaus
discovered the decisive fundamen-
tal and guiding principle to make
European hard-paste porcelain (7).
He demonstrably was the first to
shape and fire a real, albeit still
unglazed, porcelain vessel from
local raw materials, thus creating
the solid technological basis that
enabled Bottger to develop the
ceramic we now know as Meissen
porcelain into a marketable product.

Protoporcelain

The brilliant white shine and
translucency of thin-walled Chinese
qingbai porcelain has fascinated the
European world ever since the Vene-
tian explorer Marco Polo (1254-1324)
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mentioned it in his travel log
(8). The famous Gaignéres-
Fonthill vase (Figure 1), pre-
sumably the first porcelain
object arriving in Europe in
1338 as a gift to Pope Bene-
dict XII from the last Yuan
Emperor Huizong (Shundi)
of China (9) aroused in-
credulous marvel. Therefore,
during the following centu-
ries numerous attempts were
made to copy this wondrous
ceramic. These efforts in-
cluded glass frit/quartz ware
glazed with lead oxide (12
century, Turkey), the Italian
Medici “porcelain” (1575-
1587), white earthenware
with tin oxide-bearing glaze
(majolica, faience, 16"/17%
century, Spain, Italy), the
blue-and-white Delft ware
(1660-1800), French soft-
paste porcelain (late 17t
century) and German me-
dieval high-fired stoneware
(13% to 15™ century) (10).
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be considered a porcelain
forerunner with a chemical
composition that came close
to that of the genuine hard-
paste porcelain. However,
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Figure 2. Ehrenfried Walther von Tschirnhaus (1651-
1708). Stich von Martin Bernigeroth (1670-1733). (Herzog
August Bibliothek, Wolfenbiittel, http://diglib.hab.de/varia/

Gent (12). In his philosophi-
cal teachings, Spinoza ap-
plied mathematical methods
to philosophical problems,
constructing a metaphysical
system based on rational
principles that at the time
meant a radical departure
from traditional thinking.
In particular, he taught that
there is only one substance
and that there is nothing
outside of the natural world.
According to Spinoza, this
one substance is all that
was, is, and will be, and
encompasses what is gener-
ally expressed by the terms
“nature” and “God:” both
terms are synonymous. This
was revolutionary and iden-
tification of God with matter
was interpreted as naked
atheism. He was ostracized
as an apostate and danger-
ous radical (13). Neverthe-
less, this rational approach
made a strong impression
on the young Tschirnhaus
and, together with Descartes’
dictum that true knowledge
could only be based on mea-
surement and mathematical
logic, formed the basis of
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none of these attempts suc-
ceeded in the quest to mimic
the unsurpassed Chinese
paragon.

Studies and First Successes

Ehrenfried Walther von Tschirnhaus (Figure 2),
scion of an ancient Upper Lusatian landed noble family,
was born on April 10, 1651, in Kieslingswalde (today
Polish Stawnikowice), some 15 km east of Gorlitz
beyond the Neisse River (11). After graduating from
the Augustum Gorlicensis grammar school in 1668, he
studied philosophy, mathematics, chemistry, physics,
and medicine in Leiden, the Netherlands, where he was
introduced to Baruch de Spinoza (1632-1677) and his
circle by his close friend and fellow student Pieter van

his own philosophical ap-
proach to the acquisition
of knowledge, his famous
ars inveniendi (14). To earn his living, Spinoza ground
lenses for optical instruments (15). During his sojourn in
Leiden (16), Tschirnhaus therefore also learned the basics
of geometric optics that probably sparked his lifelong
interest in the design and construction of convex burning
lenses, important to generate high, previously unattain-
able temperatures by concentrating the sun’s rays on a
small focal spot.

In pursuit of this particular interest, during his Grand
Tour (1674-1679) he visited, among many other scientific
luminaries, the French engineer and optician Frangois
Villette (1621-1698) in his retirement home in Lyon, who
previously at the court of Louis XIV in Versailles had
demonstrated the potential of solar energy for generat-
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ing high temperatures using tin-plated bronze mirrors.
During a further visit in 1676 to the Milanese canon
Manfredo Settala (1600-1680), Tschirnhaus learned
about Settala’s experiments with solar mirrors that were
said to have produced “porcelain” but turned out to be
nothing else but the long-known and technically inferior
frit porcelain (3).

Tschirnhaus fundamentally improved such “solar
furnaces.” He replaced the heavy, unwieldy, and only
partially effective metal mirrors with lighter construc-
tions and realized that parabolically shaped concave
mirrors were much more effective than spherical ones.
This conclusion was the result of his high mathematical
ability (17) that allowed exact calculations of their shape
required to avoid optical errors such as spherical aber-
ration and coma. Later, he replaced the concave mirrors
with biconvex focusing glass lenses. The first examples
were produced on his Kieslingswalde property where he
calculated, cast, cut, and polished the lenses all by himself
(18). Subsequently, glass blocks for larger lenses were
cast in the Fremel glass factory in Pretzsch, Wittenberg
County, transported to Kieslingswalde, and processed
there (19). Some large lenses he gave to interested rul-
ers, including Emperor Leopold I, Elector Johann Georg
IV of Saxony, Landgrave Karl von Hessen-Kassel and
Landgrave Ernst Ludwig von Hessen-Darmstadt, hoping
to obtain financial means that would enable him, together
with Gottfried Wilhelm Leibniz, to establish a Saxon
scientific academy. However, this hope was dashed as
no funds were handed over by the recipients.

“This Has Given Me the Idea of Preparing
Porcelain...”

With the help of his burning lenses, Tschirnhaus was
able to raise the temperatures at the focus of the sun’s
rays to values that could sinter highly refractory minerals
and various clays and loams ( “argillae limus”) or even
melt them, an essential prerequisite for the production
of ceramics and especially porcelain. By adding a sec-
ond small collector lens, he was able to focus the sun’s
rays on a smaller focal spot that resulted in a significant
increase of the effective temperature. He is thought to
have produced temperatures of up to 2000 °C, provided
that efficient thermal insulation could be guaranteed. In
a letter to his friend and frequent correspondent Gottfried
Wilhelm Leibniz (1646-1716) on February 27, 1694, he
reported enthusiastically on his experiments and stated
(20):

Ich habe diesen winter in der stuben sehr schone
experimenta Chymica gemacht ohne alle chymische
Offen, dadurch der Metallen und Mineralien genera-
tio sehr klar erkennet wird; aller fontium Origo weiss
gantz klar und sind solche alle lapidificantes, ob man
es gleich nicht in allen so reusibel merket. ... Woher
argillae limus [Ton] kommt weiss sowohl a priori,
dass solche arte produciren kan und diess haben mich
auff die gedanken gebracht den Porcellan zu bereiten,
in welchen bieshero alle proben mir ex voto reusiert
und keine contrédr ging. ... Diese Woche habe eine
probe in die Glashiitte gesendet, wo die reusiret, so
haben wir einen leichten modum, schoner, bestandi-
ger und wohlfeyler glass [wahrscheinlich meint er
Porzellan] zu haben, als man bieshero gehabt; ratio
ist clara, den ich brauche keine salia darzu.

[This winter, I conducted some very interesting
chemical experiments in my chamber without using
any chemical furnaces [i.e. using his burning lens],
which allowed me to clearly observe the generation
of metals and minerals. The origin of all sources is
now clear, and all are lapidificantes [rock makers],
even if this is not immediately apparent in all cases.
... L know a priori where Argillae limus [clay] comes
from, since I can produce such artefacts, and this also
gave me the idea of making porcelain, which has been
successful in all my attempts so far, with no failures...
This week I sent a sample to the glassworks, and if
it is successful, we will have a light, more beautiful,
more durable and cheaper type of glass [presumably
he means porcelain] than we have had so far; the rea-
son is clear, as I do not need to add any salia [salts].]

This last sentence proves that he was well aware that the
path to real porcelain could not lead through the well-
known French frit porcelain of the Saint-Cloud or Vin-
cennes type, which was made with a frit of soda, alum,
calcined gypsum, saltpetre and sea salt, the salia. He
later spectacularly confirmed this important realization
during his journey to the kilns of Saint-Cloud in 1701.
In his travel report to the viceregent Anton Egon Prince
of Fiirstenberg, he wrote (21):

Zu Saint Clou [sic!] in der Porcelain Manufactur
kauffte ich mir unterschiedene Stiicke, die mir aber
hernach von selbst zersprangen, denn in der Compo-
sition viel Salia gebrauchet werden

[T bought some porcelain pieces from the Saint-
Cloud factory that, however, broke on their own
shortly thereafter because the composition contains
much salt.]

Leibniz was indeed very interested and wrote back
on September 2, 1694 (22):

Diirffte ich wohl um ein stiickgen von ihren mit dem
Brennglass tractierten Porzellan bitten, darauf an-
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geflogen gold, dabey man sichet, wie es gleichwohl
dem glass die farbe mittheilet. Von den artificiali
[Porzellan?] mdchte auch eine probe wiinschen,
zumahl wenn man etwas darauff machen kondte,
darauss zu sehen, dass er Europdisch, wie auch Hr.
Settala gethan haben soll.

[May I ask you to send me a piece of porcelain treated
with your burning lens on which gold has been de-
posited to see how it transfers its colour to the glass.
I would also like to see a sample of the artificial
[porcelain], especially if one could do something
with them, to show that it is of European origin as
Mr. Settala is supposed to have done.]

Tschirnhaus replied on October 12, 1694 (23):

.. ietzo habe selbst nicht mehr als ein stiickichen
noch von den Artificiosen Porzellan, so bald von
solchen in der perfection gefdsse gemacht, dass sie
zu communiciren taugen, wihl auch eingedenk sein
Dero Vergniigen satisfaction zu geben.

[Right now I no longer have more than a small piece
of the artificial porcelain left. As soon as I have
made perfect vessels suitable to be communicated
[distributed] I will satisty your wish with pleasure.]

Unfortunately, there is no reliable information about
the composition of the ceramic mass used, how it was
fired, or whether Tschirnhaus had made any vessels from
it during this early period. The latter is unlikely, since the
small high-temperature focal spot of the lenses certainly
did not allow to heat-treat larger objects. This was only
possible much later, when the required large kilns were
installed in the Jungfernbastei laboratory in Dresden
and at the Albrechtsburg in Meissen. This undoubtedly
happened under the close supervision and expert advice
of Tschirnhaus, whose experiences, gained during his
visit to the faience factories in Delft (Netherlands) in
1701, enabled him to have efficient high-temperature
kilns built. Until then, he had to be content with con-
ventional glass kilns, since, as he rightly suspected, his
burning lenses could only locally provide the required
high temperatures. This is indicated by the passage in
the above-mentioned letter dated February 27, 1694, to
Leibniz (20):

... Dieweil aber diese proben nur mitt meinen Brenn-
spiegel gemacht, da es vollkommen angehet, so bin
die sache noch nicht gewiess bies proben auss der
glasshiitte habe, den es kondte sein dass ihr feuer zu
schwach wehre dergleichen zu praestiren.

[However, as these samples were only made with my
burning mirror, as it works perfectly, I am not yet
certain until I have samples from the glassworks, as
it could be that their fire is too weak to produce the
same results.] (24)

It is therefore obvious that the ceramic product he
describes as artificial was not yet real porcelain but white
stoneware or, at best, glassy protoporcelain. He himself
called it “wax porcelain,” because it was translucent and
slightly yellowish like bee’s wax since it was produced
from iron oxide-bearing refractory Colditz clay with a
high kaolinite content (25). Johann Georg von Eckart
(1674-1730), secretary to Leibniz, saw these wax por-
celain samples and concluded that they were indistin-
guishable from Chinese porcelain (26), an observation
that Carl von Canstein (1667-1719) shared in a note to
August Hermann Francke (1663-1727) (27).

Although Tschirnhaus was now very close to solv-
ing the porcelain puzzle, work on it ground to a halt in
the following years. The reason? Tschirnhaus had to
take serious care of his desperate financial situation by
manufacturing and selling his burning lenses, supervis-
ing the glass and glass cutting factories he managed, and
searching for semi-precious stone deposits in Saxony
on royal commission. It was not until 1699 that he ap-
pears to have resumed work on the porcelain formula.
This has been reported by Johann Melchior Steinbriick
(1673-1723), the administrator of his Kieslingswalder
estate and tutor of his children, in 1699 as follows (28):

Dieser Herr von Tschirnhaus hatte bereits ao. 1699
sich mit porcelain-Machen bemiihet, und weisse
unglasierte Gefdfigen by denen Topfern und in der
Glashiitte zu Dresden Brennen lassen, hat aber nach-
gehends wieder davon abstrahiret, weil ihm vielleicht
die Glasur nicht bekannt gewesen. ..

[“This Mr. von Tschirnhaus had already tried his hand
at making porcelain in 1699, and had white, unglazed
vessels made which were fired by potters and in the
glassworks in Dresden but then abandoned the idea
because he was perhaps unfamiliar with the glaze...]

The Porcelain Principle

In 1697, Tschirnhaus published a treatise (29) in
which he emphasized that to produce fine ceramic ob-
jects, the clay must be carefully washed and levigated,
and only the finest fraction used, and described how this
finest clay fraction can be ceramicized, i.e. sintered by
adding a suitable flux such as finely ground quartz, ala-
baster or chalk. He reports in section 19 of the treatise:

Si solidae materiae, quae facile colliquefit, portio
quantis exigua additur alteri difficilius fluendi, haec
facile in fluorem quoque redigi potest.

[If even a small amount of a solid that melts easily
is added to a material that is difficult to melt, then
the latter can be made to melt readily.]
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And he continues, somewhat taken aback, in Sec-
tion 20:

Id quoque singulae, duo corpora, v.g. silicem & cre-

tam, quo seorsim perquam aegre liquescent, si certa

in dosi conjugator, facile colliquari.

[Tt is also remarkable that when two materials that

are very difficult to melt are added in certain doses,

they flow quite easily, like flint and chalk.]
To prove this fact that much later would become known
as the eutectic principle, he carried out a series of ex-
periments that were fundamental to the development of
real porcelain. He observed that white-firing clay from
Colditz even at the high temperatures generated by his
“sun furnace” could not be melted. Surprisingly, the
addition of a small amount of alabaster, limestone or
chalk produced a densely sintered, yellowish, hard and
translucent product that resembled porcelain and that
he called “wax porcelain.” With these key experiments,
Tschirnhaus proved beyond doubt that he had fully un-
derstood the “porcelain principle.” In particular, he was
aware of the fact that true porcelain was not a glass-like
product, which would be obtained by completely melt-
ing the starting substances, but a product with a high
proportion of crystalline material, which is produced by
sintering (30). He recognized that porcelain is a mixture
of infusible (crystalline) portions that are responsible
for its mechanical integrity and fusible (glassy) portions
that provide translucency. In China, the infusible kaolin
was traditionally referred to as the “bone” (31) and the
fusible feldspar-rich “porcelain stone” (petuntse, pi tai
ni) as the “flesh” of porcelain, as the French Jesuit fa-
ther Frangois d’Entrecolles (32) reported in his letters
from Jingdezhen in 1712 and 1722.

With this knowledge and experimentally gained ex-
perience, the path to success lay open before Tschirnhaus.

Bottger Comes to Saxony

In 1701, the apprentice pharmacist and self-styled
alchemist Johann Friedrich Bottger (1682-1719) came to
Saxony, running from Berlin. In Berlin, he had allegedly
used the “Red Lion,” also known as the “Philosopher’s
Stone,” to cleverly “transform” silver into gold. News of
the “successful” gold maker quickly reached the recently
crowned king Friedrich I in Prussian Brandenburg, who
was short of cash and therefore wanted to secure the
services of young Bottger as a gold maker. Scared by
the predictable failure, Bottger fled to the Saxon town
of Wittenberg under the pretext of studying medicine,
not realizing that he was jumping out of the frying pan

into the fire. The Saxon Elector Friedrich August I, a.k.a.
Augustus the Strong, seized the opportunity to have
Bottger kidnapped and brought to Dresden, where he was
securely held in the basement of the palace of the vice-
regent Anton Egon Prince of Fiirstenberg (1656-1716)
and initially looked after and guarded by Gottfried Pabst
von Ohain (1656-1729), a high-ranking Freiberg mining
official. Then the prisoner was ordered to make gold to
fill the sovereign’s coffers. Not surprisingly, he failed.
Over the years, several of his attempts likewise failed
to escape Saxony and the clutches of his all-powerful
ruler. On May 25, 1704, the job of guarding the prisoner
in “protective custody” was transferred to Tschirnhaus,
and Bottger became his protégé, laboratory assistant and
handyman. It was not until 1714 that Bottger regained
his personal freedom but was still not allowed to leave
Saxon territory.

A First Small Economic Success: Red Fine
Stoneware

In 1706, Tschirnhaus suggested to the viceregent
Prince of Fiirstenberg, that the effort for the “main work”
of making gold, as advocated by the Contubernium
(33), should be reduced. Instead, the emphasis should
concentrate energetically on the “secondary work,”
including the production of porcelain (19). At the time,
Bottger was busily working on “making gold” at the
Albrechtsburg in Meissen, where new high-performance
furnaces had been installed according to the ideas and
specifications of Tschirnhaus. These powerful furnaces
generated such high temperatures that the ceramic cru-
cibles used by Bottger for his gold making experiments
cracked, broke or even partially melted. To remedy the
situation, Tschirnhaus and Pabst von Ohain met with
Bottger between May 27 and 29, 1706, and developed a
new mass composition, consisting of “bolus armenus,”
a red iron oxide-containing clay, carefully washed and
levigated kaolinitic Colditz clay, and calcined flint (34).
The crucibles made from this mass (35) proved to be
extraordinarily hard, fireproof, and resistant to thermal
shock, and had a warm reddish-brown color. This was
the birth of the famous red “Bottger” stoneware. Tschirn-
haus recognized that the new product resembled the red
Chinese Yixing stoneware (36) on the outside but was
mechanically and thermally superior to it. He called it
“jasper porcelain” because of its resemblance to the semi-
precious stone jasper, an aggregate of cryptocrystalline
chalcedony that breaks with a smooth surface just like
the newly developed red stoneware.
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However, before work on perfecting the red stone-
ware could resume, a new obstacle manifested itself.
In the course of the Great Northern War (1700-1721),
Swedish troops invaded Saxony in August 1706 after
their decisive victory at the Battle of Fraustadt. Bott-
ger, still a valuable asset to the Elector, was evacuated
incognito to the seemingly impregnable Konigstein
fortress high up on a promontory overlooking the Elbe
River, together with three Freiberg miners posing as
“servants.” He remained there for an entire year, from
September 5, 1706, to September 22, 1707. During his
involuntary exile, he continued his experimental work on
a small scale (37, 38), presumably using a Tschirnhaus
“solar furnace” since open fires within the fortress were
strictly forbidden for safety reasons (39). In fact, Berling
has confirmed (38) that Bottger had used burning lenses
to produce “Dutch ware,” a type of faience, during his
stay at Konigstein fortress.

“... Semidiaphanam Tremuli Narcissuli
Ideam Lacteam”

A report by the science writer and industrial histo-
rian Simeon Ackroyd Shaw (1785-1859) contains the
enigmatic statement that (37):

... the intense heat he [Bottger at Konigstein fortress]
employed to fuse some of his materials, rendered the
crucibles [(40)] themselves of similar appearance to
the white Chinese porcelain; (very probably because
of accidentally employing some materials with prop-
erties similar to those used in China) ...
A recent experimental study, however, has disproved
his contention (41).

Christoph Heinrich Petzsch (1692-1756), a staff
member at the Meissen porcelain manufactory, described
the result of these crucible experiments at the Konigstein
fortress very poetically as “... semidiaphanam tremuli
narcissuli ideam lacteam,” that is, “milky white like a
semi-transparent, quivering narcissus” (42).

On Bottger’s return to Dresden after the Swedish
army had left the Saxon territory at the end of September
1707, Tschirnhaus admonished him to devote himself
more efficiently to porcelain research. However, Bottger
was very reluctant to work with the ceramists employed
in the Jungfernbastei, as he was determined to continue
his gold making experiments. His statement has been
handed down: “[Ich mdchte nicht] in die Porzellanarbeit
meliren, die Tschirnhausens Angelegenheit ist.” That is,
“[1 want not] to interfere in porcelain work, which is
Tschirnhaus’s business” (43).

Nevertheless, with the invention of red fine stone-
ware, the futile pursuit of making gold had been replaced
by a diffident economic success, albeit via the rather
unexpected route of an unpretentious smelting crucible.
Tea and coffee cups made of red stoneware were subse-
quently exhibited and sold at the Leipzig trade fair and,
nicknamed “Kapuzinerchen” (little capuchin), enjoyed
some popularity.

The approximate composition of the red stoneware
mass is handed down in the notes of Pabst von Ohain
(44) as follows: 88 mass% of red clay (bolus) from
various sites, mixed with 12 mass% of purified Colditz
clay containing lime and alkalis as fluxing agents. This
precursor mass was fired until the ceramic body was free
of pores and had a smooth fracture surface that resembled
the semi-precious stone jasper. Based on the chemical
composition, a firing temperature of 1200 to 1300 °C
can be deduced that is just within the range of the kiln
temperatures available at the time (45). Unfortunately,
the exact original recipe for the red stoneware, only
incompletely described above, has been lost but was re-
discovered experimentally in 1919 by the then technical
director of the Meissen manufactory, the chemist William
Funk (1879-1945).

On the Way to the Objective: White Meissen
Calcareous Porcelain

Although the red fine stoneware proved to be a visu-
ally beautiful, functional and thus, marketable product,
it was clearly not the desired crowning success. It was
not yet porcelain, as it was neither white nor translu-
cent. Consequently, the next challenge was to obtain
large quantities of a suitable, white-firing clay that was
finally found at Schneeberg near Aue in the Saxon Ore
Mountains (46). Pabst von Ohain arranged for a larger
sample to be delivered to the Tschirnhaus laboratory in
Dresden in early July 1708. This “white earth,” almost
pure kaolin and also known as Schnorr’s Earth, named
after the then owner of the place where it was found, Veit
Hans Schnorr (1644-1715), was blended with clays from
Colditz and Okrilla, and with alabaster (dense gypsum)
from Nordhausen as a flux. The high purity of the kaolin,
in particular its low iron oxide content, was crucial for
the whiteness of the ceramic product. This combination
of minerals was used in the early days of the Meissen
manufactory until alabaster was replaced by limestone
(47). With the newly arrived kaolin from Aue, during the
summer of 1708 Tschirnhaus developed in his laboratory,
the so-called “Goldhaus” in the Jungfernbastei, a new
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ceramic mass, formed a cup with his own
hands and fired it at a high temperature (6).
This was, so to speak, the “mother of por-
celain.” This ephemeral cup was stolen and
subsequently lost on the day of his death,
October 11, 1708.

Tschirnhaus’s Sudden Death

The answer to the question of who
the true inventor of European hard-paste
porcelain could have been fills volumes.
The controversy over priority was exacer-
bated by the fact that Ehrenfried Walther
von Tschirnhaus died on October 11, 1708,
after a short serious illness, supposedly due
to dysentery (shigellosis), although there is
speculation that all of his disease symptoms
may have been caused by a high dose of ar-
senic (6). In fact, recent research has shown
(48) that no other case of this extremely
contagious bacterial intestinal infection in
Dresden in October 1708 is recorded in the
contemporary medical annals. It is there-
fore inexplicable where Tschirnhaus could
have become infected. Nor were Pabst von
Ohain and Dr. Bartholomaii, who visited
Tschirnhaus at his sickbed infected, nor
were the two laboratory assistants provided
by the viceregent at the service of the pa-
tient (19) infected, which would have been
unavoidable given the hygienic conditions
at that time. However, the possible assas-
sin is unknown, as are his or her motives.
The mortal remains of Tschirnhaus were
transferred from Dresden to Kieslingswalde
and interred there in the local church yard.
They have been lost, as has his epitaph in the
village church (Figure 3) that during the late 1970s was
wantonly destroyed and scattered to the four winds (49).

It is a sad fact that the deceased had spent his mea-
ger fortune on his invention without receiving adequate
financial support from his royal employer or adequate
recognition from posterity. At the time of his death, he
was practically insolvent because the funds promised by
the king arrived very late or not at all, and his descendants
later had to file for bankruptcy. In a rescript dated June
27,1710, to the district administrator of Gorlitz, the king
had promised Tschirnhaus’s children the right to a fief “of
mediocre value for the loyal services rendered by Our for-
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Figure 3. Baroque sandstone epitaph of E. W. von Tschirnhaus in the
village church of Kieslingswalde before its destruction. (Photo: Robert

Scholz, Gorlitz, 1912)

mer Councilor Tschirnhaus” (50). However, bureaucracy
and/or ill will delayed the execution of the rescript, and
despite repeated requests from Tschirnhaus’s son Georg
Friedrich in the years 1713-1717, nothing happened, and
the family was left empty-handed. In 1713, his only sur-
viving son Georg Friedrich sent a pitiful letter to Leibniz
asking for help. Leibniz tried to help, but to no avail (51).
The heavily indebted Kieslingswalde estate was acquired
by Ursula Katharina von Falkenhain in 1714. The original
Tschirnhaus mansion was destroyed by fire in 1812 and
replaced by a neoclassic edifice (Figure 4).
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Figure 4. Former manor house of the Tschirnhaus family in
Kieslingswalde (today Stawnikowice, Poland). Built between
1812 and 1815 (Photo: Robert B. Heimann, 2023).

Bottger’s “Appropriation”

The early death of Tschirnhaus has obscured the
fact that he had already found the porcelain recipe
several months prior, when he single-handedly formed
a porcelain cup from a mass the exact composition of
which he kept secret and, in particular, did not share
with his assistant Bottger. The latter reported on the
events in a letter to viceregent Anton Egon Prince of
Fiirstenberg on October 14, 1708, just three days after
Tschirnhaus’s death (52). He wrote that the terminally
ill Tschirnhaus had summoned Pabst von Ohain from
Freiberg to his deathbed in Dresden and had handed the
visitor a sealed black box containing some documents.
However, this ominous box was found among Bottger’s
estate after his death in 1719 (6) and there is therefore
strong suspicion that Bottger himself stole the documents
and later used them to substantiate his claim to be the
true inventor of the “white gold.” Equally suspicious is
the fact that only a week after the king had ordered the
notarized cataloguing and securing of the Tschirnhaus
estate, on March 28, 1709, Bottger wrote to the king
claiming to be the true inventor of porcelain and offered
to make porcelain at will and in high quality (53). He
immodestly recommended himself to the king as a worthy
successor to the deceased and reaffirmed his priority of
having found the “arcanum” by himself, with an oath “in
nomine Jesu.” Most revealing, however, was that he did
not even mention the contributions of Tschirnhaus to the
invention of porcelain. In the above-mentioned letter to
the Prince of Fiirstenberg, Bottger had also stated that

a porcelain cup made by Tschirnhaus
himself (probably in July 1708) had been
stolen together with some gold coins and
other valuables by the laboratory servant
Samuel Kémpfe. Although the culprit
was quickly caught and imprisoned for
five years at Sonnenstein Castle near
Pirna, the cup remained missing. As seen
by many, with the above passage of the
Bottger letter, the sender more or less
acknowledged Tschirnhaus’s priority in
the porcelain invention.

However, a porcelain snuff box,
also attributed to Tschirnhaus (54),
later entered the art collection of the
Hamburg-born chemist and merchant
Dr Max James Emden (1874-1940) and was purchased
by the Dresden Porcelain Museum in 1909. Today, the
museum assumes that it was lost or destroyed during or
immediately after World War II (7). All that remains of
this snuff box is an old photograph.

There is the alternative hypothesis that Johann Mel-
chior Steinbriick was the thief. This rumour was spread
by the treasurer and Secretary General of the Meissen
porcelain manufactory, Dr. med. Caspar Gottlieb Bus-
sius, in a report to the Royal Secret Ministry Archive in
Dresden on January 19, 1719 (55). He wrote that

die Porzellanerfindung nicht von Béttgern, sondern
vom selbigen [seligen?] Herrn von Tschirnhausen
herkommt und dessen schriftliche Wissenschaft ihm
durch den Inspektor Steinbriick zugebracht worden
sey,
[the discovery of porcelain does not come from
Bottger but from the late Tschirnhaus and he [Bott-
ger] received this written science through Inspector
Steinbriick. ]
It is in fact recorded that Steinbriick was ordered from
Kieslingswalde to Dresden in mid-March 1709, On
the 20" of that month he countersigned the deed of the
legacy of the deceased Tschirnhaus. There he met with
Bottger and may have handed over documents crucial
for the successful porcelain mass formula.

A Birth Certificate of Porcelain

Just when most art and science historians were
convinced that all important details of the invention and
development of Meissen porcelain were now known,
there was a surprise. In 1962, a laboratory protocol, dated
January 15, 1708, describing a series of seven firing ex-
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periments with different clay compositions, surfaced in
the archives of the Meissen State Porcelain Manufactory
(Historical Collections P 44, folio 1) (56). Although the
document was immediately (and erroneously) attributed
to Bottger, a more recent graphological analysis showed
that it was written by Dr. med. Johann Jacob Bartholoméi
(1670-1742), amember of the inner Contubernium, who
was assigned to the laboratory at Albrechtsburg Castle
on January 6, 1708 (57). In this laboratory protocol, Dr.
Bartholomaéi had evaluated samples no. 4 to 7 as “op-
timum album et pellucidatum,” i.e. as perfectly white
and translucent, with a composition of 90-87.5 mass%
Colditz clay and 10-12.5 mass% alabaster (calcium
sulfate). This document is considered by some to be the
“birth certificate” of European (calcareous) hard-paste
porcelain (58).

In a manuscript from 1720/21, Pabst von Ohain
describes in detail (59) the successful mass composition
invented by Tschirnhaus as follows:

Nimm Colditzer wohlgeschldmmten Thon, 9 Theile,

weisse Schnorrische Erde, auch so viel, und nur 3

Theile Alabaster. Diese Composition ist die schonste,

schmelzet nicht, und werden die daraus formirten

Gefisse oder Geschirr zuvorderst in den Brenn-Ofen

gesetzet, weil sie starkes Feuer vertragen konnen.

[Take well-levigated Colditz clay, 9 parts, white

Schnorr’s Earth, also as much, and only 3 parts ala-

baster. This composition is the most suitable, does

not melt, and the vessels or dishes formed therefrom

can be placed at the front of the kiln because they can

withstand a strong fire. ]
It should be emphasized that this recipe describes the
classic composition of Saxon calcareous porcelain: 43
mass% Colditz clay, 43 mass% kaolin and 14 mass%
alabaster. This was the epochal invention of Tschirn-
haus. After his death, limestone was used instead of
alabaster from 1710 onward (47), and later, from about
1720, limestone was replaced by the so-called “Sieben-
lehn rock,” a weathered porphyritic rock rich in potash
feldspar, similar to the Chinese petuntse, which was
subsequently used as an almost ideal flux.

Tschirnhaus versus Bottger?

European hard-paste porcelain (60) was invented
in Saxony in 1708. Although originally conceived as
an imitation of the legendary “East Indian” porcelain,
it was an independent development with mechanical
and thermal properties that exceeded those of Chinese

soft-paste porcelain. The actual inventor of porcelain
was the Upper Lusatian polymath Ehrenfried Walther
von Tschirnhaus, the driving force, intellectual leader
and source of inspiration for the complex undertaking.
The contribution of the self-proclaimed alchemist and
exceptionally skilled experimenter Johann Friedrich
Bottger was limited to systematic trials based on the
advice and instructions of Tschirnhaus and later, to the
efficient organization of work and administration of the
Royal Porcelain Manufactory in Meissen.

The priority of the invention by Tschirnhaus was
recognized by many contemporary witnesses (61). In
1709, the January edition of Acta Eruditorum also dedi-
cated a eulogy to Tschirnhaus, celebrating him as the true
inventor of porcelain and stated (62):

Unum memoramus, quod massam, ex qua vasa Por-
cellana confici posint, aptissimus in nostra regione
invenerit, ut vasa inde facta, quamvis minori longo
pretio parentur, bonitate tamen aequnt orientalia., id
quo justi harum rerum aestimatores candide testati
sunt.

[We mention one thing, that the mass from which
porcelain vessels can be made was found to be most
suitable in our region, so that the vessels made from
it, although they are produced at a lower cost, are
equal in quality to those of the East, a fact to which
just appraisers of these things have candidly testified.]

One wonders why Tschirnhaus, as the true inventor
of porcelain, has been largely ignored, while Bottger’s
star continues to shine brightly. There are many reasons
for this, and they may be sought in economic, religious,
social, and personal realms (63). Although Tschirnhaus
was undoubtedly considered by his contemporaries to
be the true inventor of the porcelain formula, in the 19™
century the fame of the invention increasingly shifted to-
wards Bottger. Even today, there are still many tendencies
to deny or belittle the merits of E. W. von Tschirnhaus in
the fundamental invention of porcelain (6).

The difference between the achievements of Bottger
and Tschirnhaus, from the point of view of this author,
is the difference between that of a talent and a genius.
The philosopher Arthur Schopenhauer defined it as
follows (64):

Das Talent gleicht dem Schiitzen, der ein Ziel trifft,
welches die Ubrigen nicht erreichen konnen, das
Genie dem der eines trifft, bis zu welchem sie nicht
ein Mal zu sehen vermdgen.

[Talent is like a marksman who hits a target that others
cannot reach; genius is like one who hits a target that
nobody can even see.]
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The genius Tschirnhaus discovered the fundamental
porcelain principle and found the correct mass compo-
sition, while the talent Bottger developed the product
“porcelain” to market maturity and earned merits as an
efficient administrator of the Royal Porcelain Manufac-
tory Meissen.

Despite numerous intrigues and increasing betrayal
of secrets, Meissen porcelain over the centuries achieved
a high reputation and unsurpassed quality, and thus, was
able to maintain its internationally successful position to
this day. This was achieved in fierce competition with
the emerging porcelain manufactories in Austria (Vienna,
1718), Italy (Venice, 1720), Russia (St. Petersburg,
1747) and France (Strasbourg, 1751; Sévres, 1756).
Currently, the Meissen State Porcelain Manufactory is
going through turbulent times with high financial losses,
strategy adjustments, a drastic reduction of its workforce,
frequent changes in management structure, and therefore
uncertain future prospects.
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