
When ceramists commit to art, this is 
seen in industrial society today as a deci-
sion demanded by circumstances. In its 
historical development however, ceramics 
has always been a consequence of experi-
ment in art and technology. 

History from above

If we take a bird's eye view of the 
ages, the present is no longer a simple 
continuation of the past. It is as if ce-
ramics were subjected to a development 
that appears to be evolutionary because 
step by step it extracts ever more diverse 
possibilities from clay. Like a mutation, 
new things emerge, and as in evolution-
ary isolation, the passage of time has 
brought forth regionally separate forms 
that are ascribed not to an individual 
but to a group. Ultimately, selection cor-
responds to the pressure to adapt that 
derives from the circumstances of life. If 
it is a question of looking so far back, 
evolution is a cognitive tool of develop-
ment. If we look at earliest times, the 
beginnings of ceramics can be seen as a 
social need. With the beginning of his-
tory, ever more complex forms emerge. 
But as evolutionary mechanisms always 
apply to the group and not the individual, 
this theory is inadequate as an explana-
tion of a present filled with individualism. 
How does ceramics function in contem-
porary society? Is is no longer defined by 
a fixed framework as it was in the guilds, 
but rather by the need of the individual 
to feel special. Anyone who has decided 
to be a creative ceramist does not wish 
to fulfil norms with what they do and 
also does not wish to play a role in ac-
cordance with some preordained script. 
But self fulfilment is susceptible to disap-
pointment and it may result in conflict 
with conventional expectations. This is 
no longer a case of Darwinism but with 
regard to attitudes and behaviour it is a 
case of social psychology.

The Beginning of Experiment in Art and 
Technology

Thirty-five to forty thousand years ago, 
when homo sapiens superseded the Ne-
anderthals, humankind enjoyed the ben-
efits of its stone tools, carving anything 
and everything that could be carved with 
them: ivory, bone, stone, jet, red chalk, 
dried mud and clay. They frequently made 
Venus figures from bone, which then 
found their way into creation myths, with 
woman being created from a rib of the 
man. It was only considerably later that 
people in the Near East discovered that 
clay could be modelled and fired. Accord-
ing to archaeological finds, there were 
18,000 years between the carved Venus 
of Dolní Věstonice in Moravia (25,600 ± 
170 B.C.E.) to the first appearance of 
modelled clay (7,600 B.C.E.), and the first 
fired ceramics appeared 600 years later. 
Only since ceramics hve been fired have 
they been able to give evidence of the 
material and intellectual world. 

One could say that in the Neolithic 
Age the soil and the earth were domes-
ticated like animals and plants, they were 
adapted to human use. With the realisa-
tion of the versatility of clay, the spirit of 
research was awakened, and new char-
acteristics emerged fro clay along side its 
naturally given ones, just as in bringing 
up humans, acquired characteristics are 
added to inborn ones. 

When humans realised clay could be 
modelled, this was a realisation of such 
profundity that it became associated with 
the idea that humankind had been cre-
ated in this way. The ram-headed Egyp-
tian god Chnum created human beings 
on a potter's wheel (which according to 
Sir Leonard Woolley was invented in Ur 
in 3259 ± 250 B.C.E.). An inscription in 
the temple of Esna in Upper Egypt says, 
"Greetings to you, Chnum-Re, … crea-
tor of creators, father of fathers, mother 
of mothers, who created beings from 
above, and from below … it was you who 
formed Man on the wheel … you are the 
lord of the potter's wheel…"

The fact that you can model clay when 
you add water to it comes from the fine, 
plate-like crystals it contains, the clay 
minerals. These are the only naturally 
occurring minerals that can be modelled 
with water and that do not crumble on 
drying. Geologists describe this process 
of how a mineral unique in nature de-
veloped on the lifeless rock that was the 
earth as “kaolinisation". Under moder-
ate compaction pressure and in the pres-
ence of water containing carbon diox-
ide, a change took place in rocks that 
contained aluminium and silicon atoms. 
Of course this was only possible with a 
suitable parent rock  containing alkaline 
feldspar (granite, syenite, rhyolite), such 
as is found north of the Alps in Europe 
in Saxony, eastern Bavaria, Silesia, Bo-
hemia, France and Cornwall. The rocks 
that weathered to form kaolin contain 
other clay minerals besides kaolinite, 
including the eroded remains of quartz, 
feldspar and mica. All clay minerals ab-
sorb water, which was involved in their 
creation. It makes up 14% of kaolinite. 
If these minerals were washed away 
from the point of their creation, they ac-
quired impurities, and the particles were 
abraded to become finer, this increasing 
plasticity. On their journey they settled 
in geological depressions. These are now 
clay deposits. They are 180 – 225 million 
years old, when the plateosaurus lived, 
several hundred million years before the 
Ice Ages, which began a million years ago 
and ended 10,000 years before our era. 

Rocks consist of crystals, and these 
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The ram-headed god Chnum, who created human 
beings on the potter's wheel.



are made up of atoms, which are firmly 
fixed in a lattice. During kaolinisation the 
atoms changed position over a period of 
three million years under the influence 
of pressure and water, but ultimately 
for inexplicable reasons. From the lat-
tice structure, a layered structure con-
taining water developed in which the 
dense atomic lattice was transformed 
into a laminated structure of independ-
ent layers. Clay minerals were born. The 
platelets in kaolinite are between 0.3 and 
0.4 thousandths of a millimetre in size. 
Together with the absorbed water, they 
form the most important characteristic 
of clay, its plasticity. Through them, clay 
minerals in the mineral world are just 
as special as humankind in the animate 
world. There was inorganic evolution 
before there was organic evolution, and 
before the development of humankind 
and of all living beings began. Both kinds 
of evolution take millions of years. Sag-
es of old who described the history of 
creation in their own pictorial fashion so 
that everyone could understand it, said, 
“before God, a thousand years are but 
one day". Evolution is a tool of God and 
energy is his tool. 

But the inexplicable story of the tran-
sition of atoms from a lattice structure 
to a layered structure goes on. And this 
is where the potters put in their first 
appearance. They heated clay, which 
showed that the water in clay minerals 
becomes water vapour exactly like any 
other kind of water, and then escapes, 
but because it is captured in the layers, it 
only escapes at 500°C, not at 100°C. The 
remaining substance enters a destructive 
phase, which uses the surrounding mate-
rial in the clay body to form a melt. And 
the melts in their turn give birth to new 
crystals that no longer show any layering. 
This is where the special quality of stone-
ware and porcelain comes from. For these 
transitions, the clay minerals require en-
ergy, thermal energy, i.e. heat, which 
sets their atoms in motion. In the course 
of the firing, the heat consuming reac-
tions of decay have changed into heat 
radiating ones of new creation. Science 
has an explanation for this: in the melt, 
the atoms are not in a fixed lattice struc-
ture but in a movable network. To exist 
in this structure, they need energy. They 
strive to form a lattice, a crystal again 
because they then no longer need this 
energy; they can give it off as the heat 
of crystallisation. Science has examined 
the behaviour of matter under various 

conditions and explains crystallisation in 
terms of its greater thermodynamic sta-
bility. But it does not tell us why stability 
is a requisite of matter. The answer might 
be to preserve what already exists. Just as 
in the living environment, for its contin-
ued existence male and female creatures 
are born everywhere and in every species 
in a balanced proportion, stability is also 
the will of nature in the inorganic world. 
And humankind with its intellectual en-
ergy was created to preserve it. 

The processes during the firing force 
upon us a comparison with those of life 
itself. If we substitute the intellectual 
energy that characterises human beings 
for thermal energy, life behaves exactly 
like the inanimate nature of clay: human-
kind absorbs intellectual energy through 
learning and experience. During puberty, 
it goes through a destructive phase, and 
on reaching maturity, it gives off the ac-
quired energy in form of achievement. 
Humans think, decide and act, thus con-
tributing to the preservation of human 
culture.

Earth and fire – secrets in the hand of the 
potter

That clays only gain their special 
characteristics through the clay miner-
als they contain has only been known 
in detail since the advent of the electron 
microscope. Before that, it was “clay sub-
stance" whose particles were too small 
to be seen with an optical microscope 
to recognise them as minerals or even 
to classify them in groups. According to 
their size, clay minerals form a kind of 
class society. Above one thousandth of a 
millimetre, they are only a plastic mass. 
But if they are smaller, (1µm – 1nm), they 
have a prominent function. As mineral 
colloids, they form a colloidal solution or 
sol with water, and when they dry they 
form a gel. They are more plastic when 
being shaped and they increase stability 
in a dry state. With the addtion of water 
they form a sol again. When shaken or 
stirred, or as throwing slip, the gel turns 
into a sol again during the motion, which 
becomes a gel again when left to stand. 
It makes the formed body firm and hard. 
If a clay is watered, the clay mineral par-
ticles are distributed in the water, and 
this distribution can be improved by the 
use of additives. These additives have the 
advantage that casting slips require less 
water but also that it can be modelled 
better than a modelling clay. There is 

a certain tolerance with the dosage of 
these additives so that particle size and 
mineral analysis do not need to be taken 
into consideration. 

At times, it was assumed of terra 
sigillata potters (and Adam Winter has 
shown this in pictures) that they knew 
how to find clays particularly suitable for 
their purposes by the reflection of the 
moon in puddles, since the more finest 
particles clay contains, the longer it will 
resist water soaking away. However, this 
may simply have been a way of finding 
surface deposits of clay. In the terra sigil-
lata technique, clay is watered so that the 
finest clay particles remain in suspension 
in water longer than the other clay miner-
als and can thus be separated from the 
other components and minerals in the 
clay. Two things were achieved by this: 
firstly, these finest particles contain a flux 
which allows the creation of a creamy slip 
and that during the firing forms a vitrified 
coating at 840°C. Secondly, the remain-
ing clay is less susceptible to faults during 
drying and firing and dries faster, which 
is important for mass production. These 
experiences of the Roman potters are an 
example of unknowing knowledge in ce-
ramics. The causes have only been discov-
ered in our times: the finest clay minerals 
form a relatively large group named after 
the US state of Illinois, where this mineral 
was first described. Illites have so small 
a particle size that even now their struc-
ture has not been precisely determined. 
They contain the flux potassium oxide in 
a quantity that is just adequate to form 
the silky sheen of a terra sigillata vitre-
ous slip that makes the body impervious 
in the same way as a glaze. Experience 
raced ahead of knowledge. This is typical 
of the need of knowledge to play catch 
up in ceramics. Potters had acquired this 
experience, even if not in such detail, in 
the 4th millennium B.C.E. Knowledge of 
this technique was then lost, and it had 
to be reinvented by the Greeks and Ro-
mans. This led to the techniques of Greek 
vase painting and Roman terra sigillata. 
The managers of terra sigillata factories 
would not have dreamt of exchanging 
it for the risk of using a glaze. The Ro-
man Empire had to fall before glaze was 
accepted as a normal part of ceramics, 
thus heralding the advent of a new era 
in ceramics. 

Around 7,000 B.C.E. in the Near East, 
pots were fired in pits. The earliest pot-
tery, Jômon ceramics in Japan were fired 
in open flames, similar to Native Ameri-



can pottery. By 6,000 B.C.E. in the Near 
East, pots were fired in proper kilns, 
which means to say the ware and the fuel 
were separated, which only happened in 
China a thousand years later, in the 5th 
– 4th millenniun B.C.E. during the Yang-
shao culture. The kilns were of updraught 
design. Around 6,000 B.C.E in Mesopo-
tamia, 850-1,050°C were reached, 500 
years later 1,150°C. With the Greeks 
and Romans and up to the present, pot-
ters usually fired to 850-1,000°C. Cross 
draught kilns first appeared in China 
around 100 C.E. In northern China, it 
was the “horseshoe" kiln with a chim-
ney, in southern China the “dragon kiln, 
a long, climbing kiln. The cross-draught 
kiln was necessary for natural ash glazes 
to be invented. The cross-draught kiln 
was introduced in Western Europe by the 
Slavs during the period of mass migration 
in the Middle Ages. It was the precondi-
tion for the invention of saltglaze, which 
arrived earlier in Germany then in Eng-
land because of the culture transfer from 
the east. In Mecklenburg, cross-draught 
kilns have been excavated in two loca-
tions. It was built on a rock wall and had 
a firewall to stop the fire "escaping". It 
was made of interlocking pots. From the 
late Middle Ages, cross-draught kilns in 
the Rhineland have reached 1,250°C. The 
Chinese reached such temperatures 600 
years earlier in the Tang period (618-906) 
and later fired their porcelain to these 
temperatures, which was soft paste, not 
hard paste porcelain. 

By means of draught in woodfired 
kilns and pressure in gas kilns, the gases 

flowing through the kiln carry away the  
gaseous products of the firing. That is 
the difference to firing in an electric kiln. 
Something always evaporates from the 
glaze during firing, which is then carried 
away by the kiln gases, as every compo-
nent part has its own partial pressure. 
With copper it is so great that with ox-
blood glazes, copper oxide evaporates 
away from the edges. During the firing, 
the edges become hotter than the surfac-
es. That is to say that one and the same 
object is heated to differing temperatures 
during the firing – it is the same with 
people. The nose burns sooner than the 
cheeks when skiing, and in the sauna, the 
knees and elbows become hotter than 
the trunk. In ceramics, these differences 
are taken into account by soaking, i.e. 
holding the maximum temperature, and 
in enamelling, an object has an edge 
enamel and a surface enamel.

Culture in an Natural Environment

The technical and artistic achievements 
of potters thousands of years ago and the 
knowledge they had gathered from experi-
ence are astonishing. In the Far East, Japa-
nese potters of the Jômon period, between 
12,350 ± 700 BCE until 340 ± 120 BCE had 
created wonderful pots with three-dimen-
sional decoration, which implies that in con-
trast to the West, the plasticity of clay had 
been discovered at an earlier stage. In the 
Middle East in contrast, the potters wanted 
to make their living by means of ceramics 
with painted decoration. That is how old 
their endeavour is to be successful in the 

marketplace or in terms of social prestige. 
Material, technology and art attracted crea-
tive forces. The natural reds of iron-rich clay, 
which could be enhanced with ochre, was 
no longer enough as a colour. Black was in 
fashion. In the fifth millennium, it brought 
forth an invention that consisted not only 
in staining iron red slip brushwork black in 
a smoky fire, but it also led to the advent 
of three-coloured luxury ceramics, which 
was achieved by means of the application 
of layers of slip of various thicknesses. The 
thin layers turned red again on re-oxidation, 
the thick ones remained black. With the ad-
dition of white from gypsum, this method 
produced luxury ceramics painted in three 
colours. Finely levigated slip also gave birth 
to a sophisticated reduction technique. 
Since it vitrified and became imperme-
able at 840°C, it was no longer affected 
by reduction and remained red, whereas 
the clay with the coarse mineral particles 
remained porous and turned black. The red 
that was achieved in this way was termed 
“intentional red". The Greeks invented it in 
around 1,000 BCE.

Whilst in the Far East, ceramics got a 
spiritual foundation with Zen Buddhism in 
the 6th century CE and was painted by Zen 
priests, in Greece, spiritual forces flowed in-
to ceramics as early as 1,000 BCE that were 
manifested in painting. But painting was 
dependent on artistic talent and took a long 
time. The Romans did not want anything so 
time consuming because they had to supply 
the masses. They produced ceramics with 
relief decoration in bulk. Even the first terra 
sigillata entrepreneur in Arezzo produced 
70,000 pots a year, which were exported 

Horseshoe kiln in Northern China from 10th – 14th century. 
From Medley, M. “The Chinese Potter“. Oxford: Phaidon 1976. 

Terra sigillata bowl with its mould. 
Rheinzabern, 3rd century. 



everywhere from Britain to India. With terra 
sigillata, a new age had dawned under the 
emperor Augustus. 

Although in the Far Eat, the oldest 
modelled ceramics had been made and 
porcelain was invented, the first hard-fired 
ceramics came from the Middle East, sev-
eral thousand years before the Chinese, in 
the 4th millennium BCE. It was made of 
a body with the addition of lava cinders 
and was fired from 1,000 – 1,100°C. It is 
what archaeologists call “metallic ware", 
from when the Stone Age turned into the 
Copper Age, and the Metal Age began. 
And in the 28th century BCE, when King 
Gilgamesh ruled in Uruk, the potters of 
northern Syria were making a flameproof 
cooking ware that could safely be placed 
directly in the flames when it was dry. They 
found out what we now know, that coarse 
particles of calcium added to the clay pro-
vide pots with a remarkable resistance to 
thermal shock as long as they retain their 

carbon dioxide, i.e. they have not been fired 
to above 700°C. China's preeminence in 
all things ceramic is firmly rooted in peo-
ple's minds because of the invention of 
porcelain, but in many respects, the Mid-
dle East was successful earlier, even with 
porcelain, where the Chinese took over its 
blue painted decoration from the Persians. 
Natural conditions in the Far East favoured 
firing to high temperatures, which was not 
possible in the Middle East, also because of 
the prevailing natural conditions.  

Nature as a Teacher

While the Greeks were still painting with 
slip and the Romans were using terra silgil-
lata slip, glazes were already in use in Egypt 
and the Ancient Orient. Their invention was 
due to the arid climate in Egypt and the 
Near East. More water evaporates than 
comes through falls as rain, and with the 
evaporating water, salts that are dissolved 
in it migrate to the surface. Soil, lakes and 
plants become salty. Even into the 18th cen-
tury, the only source of soda in Europe was 
imports from Egypt. In ancient Egypt, mixed 
with sand and made into a paste with wa-
ter, soluble soda migrated with the evapo-
rating water to the surface of the body thus 
formed, as it does in nature, and in firing, 
this efflorescence formed a glaze skin. This 
is what is known as Egyptian paste. It was 
invented in the 3rd millennium BCE in Nubia 
on the Upper Nile, and reached its zenith 
in the New Kingdom (1552-1070 BCE). 
In the last pre-Christian millennium, glass 
began to be made in Babylonia, using a 
two-stage method, smelting sand and the 
ash of the soda plant. In the first stage, a 
chlorine and sulphur-free frit was created, 
from which in the second phase at a higher 
temperature, glass for sand-core glass and 
glass mosaics on the one hand were made 
and glazes on the other. This process must 
have been known even before this date be-
cause the first glazes on clay were found 
from the period of 1400 and 1350 BCE in 
Kirkuk in Iraq, the first glazed bricks came 
from Chisustan in the southwest of Iran in 
the 14th and 13th centuries BCE, several 
centuries before Nebuchadnezzars II's Ishtar 
Gate (605-562 BCE) in Babylon. Meanwhile 
in Egypt, potters began to add frits to the 
sand in Egyptian paste in place of soda. That 
was in c.1700 BCE. The body with its in-
soluble frit now had no water-soluble soda 
that could migrate to the surface. This was 
known as “glassy faience", on to which the 
glaze had to be applied. After a recipe on a 
clay tablet from the library in Nineveh, the 

glaze in Babylonia was made with a frit con-
sisting of sand and ash from the soda plant, 
stuck on with vegetable gum. Because of 
its high thermal expansion, it was only suit-
able for use on a quartz frit body or on the 
lime rich clays in the Middle East, but not 
on European clays, which have a low lime 
content. But with rising affluence in the Ro-
man Empire, the demand for silver rose, and 
in smelting galena, large quantities of lead 
occurred as a by-product, and this was used 
as the sole flux in glazes. Whilst the business 
managers of terra sigillata production were 
not interested in lead glazes, their invention 
spread to southern China in the western 
Han period (206 BCE – 8 CE), where it led 
to high points in art that were have never 
been equalled in lead glaze since. Even 
the artistically-minded Japanese emperor 
Shomu (724-748) collected ceramics with 
three-coloured lead glazes. Their era ended 
in the 14th century. 

The development in northern China took 
a different course. There, in the period of 
the West Chou cultures (1111 – 770 BCE), 
ash glazes evolved from natural ash glazes 
in wood firings. This is a technique that 
convincingly demonstrates how potters 
work with nature. Wood is not a homog-
enous fuel, which can be seen in the trees' 
growth rings. When it burns, the ash is also 
heterogenous. It consists of particles of dif-
ferent sizes and of different chemical com-
positions. First, the coarse quartz and lime 
particles settle on the ware, which is more 
pronounced with pine than beech. The finer 
particles, which contain mainly sodium, fly 
furthest, and the cooling phase at the end 
of the firing must be held for a long time 
to prevent them all flying away.  The wood 
must also be very dry, because the water 
vapour would accelerate the passage of 
the flames, thereby removing the finer ash 
particles. In wood firing with natural ash 
glazes, there is another factor to consider: 
the reaction of the firing chamber and the 
kiln walls varies according to the variety 
of wood. Pine attacks the walls at a tem-
perature 100°C lower than beech. Group 
26 lightweight insulating brick with a clay 
mineral content of 57%, which would melt 
at 1050°C in saltfiring, can withstand firing 
with beech fuel at temperatures of up to 
1250°C in the rear part of the kiln, with 
an alkali rich kiln atmosphere. And if the 
pots are placed on shells to prevent them 
sticking, which then decay to form calcium 
powder at 900°C, the shells can melt as low 
as 1,000°C if the fuel is rich in phosphor, 
or even with acorns or spruce needles. But 
this can hardly happen because the phos-

Japanese vessel from the mid-Jômon period, 2620-
2130 BCE

Three-coloured bowl from Tell Halaf, norther Iraq, 
5th millennium BCE, Ø 32cm. Baghdad: Iraq Mu-
seum.



phor content would need to outweigh 
the calcium content. But if it is 50:50 (in 
% by weight, Cao : P205); the phosphor-
rich calcium melts at 1,300°C. The melting 
point continues to rise the lower the phos-
phor content is, until pure calcium oxide is 
present at 2,570°C.

Glazing ceramics with the ash from the 
fl ames in the kiln was a process dictated 
by nature, but which limited possibilities. 
This probably changed in connection with 
the development of craft techniques and 
with the invention of casting iron in the 
5th century BCE, when potters began to 
make ash separately and to add it to the 
glaze slop. This was a second kind of ash 
glaze, which meant that the same technical 
level as in the Near East had been reached. 
It is unknown whether a transfer of tech-
nology took place along the Silk Road via 
Persian intermediaries because the Persians 
were adding the ash of the soda plant to 
their glazes as early as the 13th and 14th 
century BCE. With the separate prepara-
tion and use of various types of ash, potters 
began to make synthetic mixtures in China 
which were customary in the Middle East, 
and which led to the production of the fi rst  
celadons during the period of the Six Dynas-
ties (220 – 558 CE). They resembled jade, 
the green stone of justice, wisdom, cour-
age and moral purity. To make celadons, the 
low iron content in pine ash was suffi cient 
in a reduction fi ring. This was also the pe-
riod from which glazes without phosphor 
in their chemical analysis are found. These 
were ash free feldspar glazes, because 
feldspars contain no phosphor, in contrast 
to wood ash. Now people even began to 
protect the ware from fl y ash by placing it 
in saggars. These developments culminated 
in the Song Period (960 – 1279 CE). They 
required a cross-draught kiln and a high 
temperature, neither of which existed in 
the Middle East. Feldspar as a raw mate-
rial for ceramics was unknown in the entire 
western world until the 18th century. 

From our bird's-eye view, we see that 

potash feldspar that we need is found in 
its purest form in Norway, around the 60th 
parallel. During the cooling of volcanic lava, 
it was involved in the formation of silica rich 
rock like granite and rhyolite. A thousand 
kilometres further south, on around the 
50th parallel, it can only be found in the 
form of feldspar sands, as feldspar grains 
among the grains of sand. This was used 
to make porcelain in Thuringia. As a com-

ponent of plutonic rock like granite and 
volcanic rock like rhyolite, feldspar was 
involved in the process of kaolinisation. It 
is possible that in this process illite was cre-
ated from it and from muscovite, which are 
both components of the two kinds of rock 
involved. The 0.5 mol of potassium in the 
molecular formula of illite comes from these 
two minerals. On its way south, feldspar 
found its way into clay as an impurity, just 
as iron did, on its way to its secondary de-
posits. This is how iron red stoneware clays 
were created. They are found in Germany 
between the 49th and 50th parallels, in La 
Borne in France on the 47th parallel. Thanks 
to their feldspar content, iron rich stone-
ware clays vitrify at 1,200° – 1,300°C and 
only reach their melting point at 1,670°C. 
This is because feldspar contains aluminium 
and silica ions that remain ordered in a lat-
tice structure at lower temperatures; it is 
then known as microcline. At higher tem-
peratures, their distribution is unordered; 
then it is known as sanidine. The aluminium 
and silica ions need a long time for their 
transformation from microcline into sani-
dine, which is why feldspar takes a long 
time to melt. 

To return to history, in Europe, ceram-

ics only gained any real importance after 
the fall of the Roman Empire and the over-
whelming mediaeval religious confl icts. The 
craft of pottery could not follow the exam-
ple of painting a sculpture in the Renais-
sance and become art by avowing philoso-
phy, not only because you get dirty when 
you do pottery, but also because it was 
functional, which fi ne art could not claim 
to be. Potters were organised in guilds, but 
even in the Renaissance, artists like the della 
Robbias remained free of them; others later 
joined factories.

Whilst north of the Alps, in regions 
where high firing clays were accessible 
and “Grauwerker" (literally “grey work-
ers") were producing stoneware by the 
15th century, the “Glasurtöpfer" (“glaze 
potters" – this is a distinction formulated 
by the potters' guild in Waldenburg) were 
making lead glazed ware based on the ex-
perience of Middle Eastern and Byzantine 
potters, because lead glazes were suitable 
for low calcium European clays, in contrast 
to the alkaline glazes of the Middle East. 
This survived in potteries, factories and the 
earthenware industry into the 20th century. 
The clay body played such a subordinate 
role that even today the glazes are regarded 
simply as recipes without taking the body 
into consideration. Lead glazes were made 
without frits, which meant they were easy 
to make. Their composition could be altered 
and varied according to aesthetic require-
ments. All of the aesthetic variations of the 
glazes in Europe had their origins far back 
in the Middle East, as did the relevant tech-
nologies. 

It was only later that models to be emu-
lated came from the Far East, like fashion 
trends. With the emergence of chemistry as 
a science in the 19th century, industrialisa-
tion also brought about the advent of glaze 
research in Europe, and Europe thus took 
over the leading role in the development of 
ceramics. Technical ceramics, which had its 
own problems, went its own way and de-
veloped at a breathtaking pace. What was 
new about this was not only the concrete 
results, but also the change from knowl-
edge that needed to catch up, into a new 
beginning that originated from knowledge 
from research. With regard to glazes, one 
of the things that were discovered was that 
borax was good for low temperatures as 
well as for avoiding cracks in the glaze. The 
Kaiser Wilhelm Institute for Silicate Research 
studied the effects of glaze ingredients, and 
for the fi rst time in history, the skill of de-
veloping individual glazes became part of 
art. It was caller applied art.   

Egyptian paste. Sphinx,representing Pharao Ameno-
phis III. 18 th dynasty, 1417-1379 BCE. 25 cm. New 
York, Metropolitan Museum of Art. 

Horse with three-colour lead glaze, China, T´ang-
Dynasty, 8th century, h 72.1 cm. 
National Museum Tokyo.



  
Pressure to Succeed

When we buy soft-paste porcelain to-
day, we do not think of the story it tells 
us from a bird's-eye view. It goes back 
to glassy Egyptian paste, which today is 
known as “quartz frit ceramics". It was the 
luxury ceramics of the Moslems in the Mid-
dle Ages. Ceramic works of art awakened 
the desires of the ruling social classes right 
from the beginning. We know that in Chi-
na, imperial scouts visited the workshops 
and ordered certain wares for the imperial 
court. Using ceramics for prestige under 
the Omayyads in Syria led to pressure to 
succeed, even more so under their succes-
sors, the Abbasids (750-1258) in Iraq, who 
demended that their potters emulate the 
Chinese and create porcelain. This led to 
the invention of faience because natural 
conditions in the Middle East did not per-
mit high-fi red ceramics after the Chinese 
model to be made. Europe, which was still 
dependent on the Middle East, stilled its 
appetite with faience as a substitute for 
porcelain. It attracted high-ranking artists 
and folk art talents. Even religion joined in. 
One legend has it that St. Luke painted im-
ages of Jesus and Mary in faience. The St. 
Lukes Guild in Delft united the best faience 
painters. The people enjoyed faience, and 
after initially rejecting it, so did the nobility. 
After costly wars, Louis XIV was in fi nancial 
straits and ordered all of the people's silver 
to be confi scated on 3 December 1689. 
Correspondingly the demand for faience 

soared. Never before, or indeed after, had 
there ever been such  broadly based ce-
ramic art. In Europe, 556 faience factories 
opened, 128 in Germany and in Delft alone 
30. 

Everything that was held to be art cor-
responded to courtly taste. In contrast, craft 
pottery reached its less acknowledged ze-
nith in the 16th and 18th centuries with 
the more down-to-earth stoneware. The 
necessary requirements were clay deposits 
and cross-draught kilns, which had reached 
central Europe from the East. Just as pot-
teries north and south of the Alps could be 
classifi ed by local clay deposits and their 
fi ring temperature, the nobility also held 
the ceramics in varying degrees of esteem. 
Faience from the south was approved of, 
because it had been painted by artists. This 
was not true of the products of the organi-
cally developed potters' craft. Saltglazed 
and on-glaze painted stoneware were only 
rarely required by the aristocracy. They was 
distributed via the marketplaces. 

At court, remote from the populace, 
there was still hope that porcelain could be 
discovered with the aid of alchemists. After 
Marco Polo, Augustinian monks and Jesuit 
priests repeatedly noted the use of various 
earths in the production of Chinese porce-
lain. The French Jesuit mathematician, Lou-
is-Daniel LeComte reported from China in 
1697. Louis XIV instructed the Jesuit priest 
Entrecolles to spy on the Chinese porcelain 
factory in Ching-tê-Chên, but the names 
of the raw materials meant nothing. Nev-
ertheless, the word kaolin has been in use 
since these times, from the Chinese Kau-
ling. But ignorance of raw materials forced 
Europeans to conduct their own research, 
because in contrast to Middle Eastern pot-
ters they had their own high fi ring clays 
between the 49th and 52nd parallel in Ger-
many, and they had experience in their use. 
Meanwhile the Persians had offered Louis 
XIV Egyptian paste as “Persian porcelain" 
as a substitute for Chinese porcelain. 

Low fi ring frit porcelain was called pâte 
tendre artifi cielle in Rouen and pâte nou-
velle in Sèvres, and is still being made in 
Sèvres and in Rörstrand/Marieberg in Swe-
den. In Limoges, it is available as a ready-
to-use soft paste porcelain body from ce-
ramics suppliers. Seger on the other hand 
managed to make a kind of soft paste 
porcelain with feldspar in 1880, before 
the French introduced hard paste porcelain. 

According to his kiln log, Böttger took 
the fi rst hard paste porcelain from his kiln 
on 15 January 1708 at 5 a.m. Other al-
chemists in Italy, France and England had 

been trying since the 15th century to make 
porcelain from faience glaze (Antonio di 
San Simone), i.e. on the basis of the al-
kalis that already behave as fl uxes at low 
temperature. They were imprisoned in 
the tradition of the Middle East. But their 
idea was right: one cannot consider only 
the body. The Persians had succeeded in 
inventing soft paste porcelain with a frit 
from the ash of the soda plant, the Chinese 
succeeded in inventing porcelain after their 
experience with feldspar glazes. And what 
about Böttger? He saw from examples of 
Chinese porcelain that with its translucence 
it was something between ceramics and 
glass. Thus he had to add something in this 
direction to the clay. One can imagine that 
his deliberations led him to try transparent 
gypsum, selenite (“with the help of God", 
as Hörold later said about colours), called 
by Christians in Germany “Marienglas", 
because it was used to protect images of 
the Virgin Mary. The Romans called it lapis 
specularis. They dedicated it to the moon 
goddess Selene and used it in ground form 
for the fl oors of their amphitheatres so that 
it would sparkle in moonlight. In the lit-
erature on the invention of porcelain, ala-
baster is mentioned, which is the same as 
selenite but more fi nely grained. With this 
calcium silicate, so with calcium as his fl ux, 
Böttger succeeded in inventing porcelain, 
although it only works as a fl ux at above 
1,100°C. From Tschirnhaus' experiments 
with concave mirrors (invented by Vilette 
in Lyon), it may be concluded that every-
one was aware of the signifi cance of high 
temperatures. From the standpoint of later 
centuries, these are precursors of ceramics 
where fi re means simply temperature – a 
development that was only to be fulfi lled 
in the industrial age. 

Chinesische northern SOng jug with celadon glaze, 
960-1126, h. 20.5 cm. 

The popularity of Chinese porcelain survived for 
centuries. This outstanding Ming cup belonged to 
Kara Mustafa, who besieged Vienna in 1683. He was 
defeated by the Polish king, Jan III Sobieski, which is 
how it came to the Muzeum Náradowe in Cracow.



In the 17th century, in the Altenburger 
Land region southwest of Dresden, there 
was a white stoneware, so there was a 
white-fi ring stoneware clay (like the present 
day fi ne stoneware body FSZ/IT-SK, from 
the suppliers Fuchs-Ton), and there was 
kaolin. We can state that as in China, por-
celain was preceded by white stoneware. 
Stoneware potters wanted to compete with 
faience with it. Their glaze was a yellow 
saltglaze (because it was fi red in oxidation), 
and with their clay, white beads were also 
made. But nothing was known about feld-
spar yet. Böttger only changed his calcium 
porcelain to feldspar in 1724. He worked 
with the kaolin that came from Aue, 50km 
southwest of Altenburg and with the white 
fi ring clay from Colditz, 30km northeast 
of Altenburg. This shows that the material 
in the region southwest of Dresden with 
its numerous stoneware potteries, played 
its part in this invention, which also sug-
gests that some of the experience from the 
region had made its way to Böttger. And 
in spite of Tschirnhaus experimenting with 
mirrors, Böttger still fi red his porcelain in a 
stoneware kiln. Tschirnhaus had fallen for 
a red herring with rumours that a certain 
Settala in Milan had conducted porcelain 
experiments using mirrors. However, with 
the synthetic body of Böttger's hard paste 
porcelain, the ground had been prepared 
for tailor made ceramic materials. 

And what about the painting? In con-
trast to the Venetians, who made soda ash 
from the halophytic barilla plant, which 
they cultivated around the Mediterranean 
to make a clear soda glass, the forest glass 
smelters used ash from native plants that 
was boiled down in pots to make a green-
ish potassium-based glass. It was only in 
1759 that alchemists realised potash was 

something different from soda. In the 15th 
century, the Venetians adopted enamel col-
ours from Syria, in around 1550 the forest 
glass smelters adopted them from Venice, 
and the stoneware potters took them over 
in the 17th century. When hard paste por-
celain was later invented, the porcelain pot-
ters profi ted from the experience of the 
stoneware potters for their onglaze colours 
and developed them further. Hörold wrote 
he had invented them “with the help of 
God". He had a range of sixteen colours. 
They were the stoneware potters' enamels, 
blue, red, yellow, green and black, which 
had been used in stoneware in the Alten-
burger Land since 1660.In the lifetime of 
August II the Strong, the diffi culties of high 
temperature underglaze colours were mas-
tered – which had tended to dissolve in the 
glaze. In the Middle East and China, this 
problem had been solved long before, and 
blue-and-white porcelain from the Ming 
and Yüan periods had been major export 
items from the 13th to the 17th century. 
Meissen onion pattern became popular. 

With the advances in chemistry, scientifi c 
research into colours began. By 1890, 
Dgussa could supply over 500 different 
colours. In early ceramic research into col-
ours, at fi rst Vincennes and later Sèvres 
had played the leading role, under Jean 
Hellot. His research was a company secret 
that other factories were keen to get their 
hands on. In Berlin, Frederich the Great 
ordered the porcelain makers to replicate 
“bleu mourant", a shade of pale blue, 
which did not succeed until 1784. 

While Europe turned its eyes to China, 
the potters of the Middle East were busy 
trying to fi nd a substitute for porcelain with 
the means available to them. In the region, 
calcium rich clays occur, but the potters 
were not familiar with calcium as a fl ux 
because it does not work as a fl ux at the 
low temperatures that were exclusively in 
use there. The reason people loved calcium 
– although it was only possible to explain 

it later – was that it accelerated quartz in-
version and raised the thermal expansion 
of the body, which meant its behaviour in 
relation to low temperature glazes was fa-
vourable affected. This is how the potters in 
Iznik in the early Ottoman period invented 
calcareous earthenware, on which blue 
brushwork adheres well under and on the 
glaze. This was a lead/alkali glaze. The alka-
lis removed the yellow cast from the glaze, 
the lead guaranteed a high refractory index 
in the covering glaze, responsible for the 
brilliance of the colours, and when fi red to 
above 1,100°C, the high calcium content 
of the body prevented hairline cracks in the 
glaze – applied later in a lower temperature 
fi ring – by forming the calcium silicate, wol-
lastonite. After faience, this type of earth-
enware was the second attempt to make 
ceramics in porcelain style. The fi rst white 
earthenware factory on the continent was 
founded in Paris in 1740. White and un-
painted, the earthenware corresponded to 
the classicist taste of the times, between 
1770 and 1830, and it spread all over Eu-
rope with the support of the Wedgwoods 
from Etruria. Wewdgwood was not only 
the driving force behind the spread of 
classicist earthenware, but also furthered 
industrialisation, which began in England in 
the late 18th century. Wedgwood lived to 
see it. He died in 1795. Encyclopaedia Bri-
tannica notes critically that he transformed 
malleable clay into an industrial product. 
The criticism fi ts as ceramics became ab-
sorbed by an industry in which its material 
and spirit are of marginal importance. With 
the interest in production, the profi t mo-

Faience plate by Adam Friedrich von Löwenfi nck, 
Fulda 1751. Löwenfi nck escaped from Meissen on a 
stolen horse, and with onglaze colours from Meissen 
started onglaze faience in Fulda in 1741.

Persian porcelain, 1600. Ø 38 cm. British Museum, 
London. 

White stoneware, polychrome brushwork, from Al-
tenburg, 1750/60, h 18 cm. From Josef Horschik; 
“Steinzeug 15. bis 19. Jahrhundert” p. 176.



tive developed, leaving craft behind as a 
sentimental vestige. Ceramics in this state 
strove for recognition as art, fi rst as handi-
craft, then as arts-and-crafts,  but it has 
resisted assimilation in fi ne art, because the 
material and the spirit would become of 
marginal importance once more, as they 
did in industry. 

The New Age

The Industrial Age began with the 
predominance of Wedgwood’s china af-
ter Napoleon’s Continental System had 
ended, which from 1806-1814 forced 
the Continent to consume beet sugar and 
chicory coffee. Even Meissen marketed its 
Jasper ware with white applied relief on a 
coloured background under the name of 
“Wedgwood-Arbeit” – Wedgwood work 
– in order to survive the period of crisis 
after the Napoleonic wars. 

In Germany, there was also a boom in 
the production of white earthenware too 
because around the city of Halle there 
were deposits of white clay. The conse-
quence of the relatively low freight rates 
for this light, porous china was a high 
export ratio for German china to South 
America and for British china to North 
America before and after the War of 
Independence. But painting this porous 
body was a painstaking process and not 
really worth the effort; it was superseded 

by the printing technique developed by 
John Brooks in Liverpool in 1752, which 
was followed in 1807 by decals. Technical 
advances in the twentiethth century mean 
that porcelain can be produced cheaply 
nowadays, and faience and white earth-
enware now belong to the past. 

We have now arrived in the present as 
we know it, which stretches back into the 
twentieth century. The term “applied art” 
emerged to replace “arts and crafts”. Art 
was supposed to remain; the craft content 
was no longer to be mentioned. It saw 
itself as the style of the New Objectivity, 
but in reality, it was a kind of technological 
constructivism which aimed for skill based 
on knowledge. With its mathematical cal-
culations, applied art reinforced the tech-
nolgical euphoria of the zeitgeist. This was 
not without consequences for the popu-
lace. All governments with progressive so-
cial policies promoted not only an expan-
sion of leisure time but also fi lling it with 
meaningful but harmless occupations. 

Amateurs who did not intend to become 
professionally involved in ceramics came 
into contact with the creative stimulus of 
clay in evening classes and other courses. 
Ceramics became so popular that it was 
worthwhile for industry to develop new 
kilns, machines and appliances. 

In a rebellion against Bernard Leach, 
Shoji Hamada and Soetsu Yanagi, who 
stood for a sensitive modulation of ba-
sic forms after Japanese models, in 1952 
young American art graduates in Califor-
nia, with their spokesman Peter Voulkos 
called for a radical course free of tradition, 
which ceramic artists from all countries 
followed. In the USA itself, pioneering 
achievements emerged at the highest 
level, paralleled by a freewheeling, ex-
perimental style of ceramics at grassroots 
level. After Abstract Expressionism, with 
which this revolutionary approach began, 
came Performance Art and Automatism 
as extreme polar opposites to mathemati-
cal calculations. Ceramic artists spoke of 
planned coincidence. Shoji Hamada said 
he wanted to leave painting to the brush 
and fi ring to the fi re. When Jackson Pol-
lock demonstrated his dripping technique 
in Japan, Hamada decided to forgo us-
ing a brush and poured glaze on his large 
shallow bowls, parts of which were cov-
ered. Ceramic artists surrendered to the 
new culture of recognition and prestige. 
And fi nally, the multimedia age did not 
stop short of ceramics. Multimedia in the 
context of skill corresponds to the inter-
disciplinary in the context of knowledge. 
Both bring new questions and new ideas 
to the surface and posit something new. 

We are experiencing as witnesses how 
one age is ending and another takes con-
trol of the present. The chemical/technical 
knowledge that penetrated craft in the 
19th century set the course in the twenti-
eth century for arts and crafts, which had 
evolved from pure craft, and now in the 
twenty-fi rst century, interest in what lies 
beyond physics and chemistry is coming 
to the surface. For our Western culture 
and especially how it is expressed in art, 
it is characteristic that the formulaic lan-
guage of pure thought gains the upper 
hand in a wave motion, and is periodi-
cally displaced by artistic imagination and 
inspiration. This changeover always begins 
with a confl ict of the generations; this 
contrasts to the Far East as we know it in 
Japan, where evolution does not progress 
as a wave motion but traditionally in lin-
ear form. Age is respected there, whereas 
in the West, youth is in demand because 

The Portland vase is a replica of an antique glass vase 
in jasper ware (applied white relief on a coloured 
background) by Josiah Wedgwood, for which he 
took four years, from 1786 – 1790. H 25.4 cm.

Abstract Expressionism: vase by John Mason 1958. 
H. 60 cm. Clermont, CA, Scripps College.



in the confl ict of the generations it gains 
the upper hand. Imagination and inspira-
tion now have priority before physics and 
chemistry. If we do not want to give up 
what is special in ceramics, we must in-
sist on its historical identity, which reaches 
into science. 

The necessity to prove the ability of ce-
ramics to regenerate itself is a process that 
has its own force. It can be infl uenced but 
not steered because everyone has their 
own ideas. And if they are successful, the 
individual will stick with it because they 
may fi nd something in it that accompa-
nies their lives, perhaps even enriches it, 
and perhaps even refl ects the age. Radical 
individualisation, which rejects any sense 
of togetherness, is the problem of move-
ments of renewal. Relations with the pub-
lic are quite different from those in paint-
ing, which is sponsored and protected by 
the art market. For a ceramic artist, an 
exhibition or being mentioned in the press 
are soon forgotten by the public. They on-
ly benefi t him personally by making him 
more confi dent, both by making him more 
aware of his objects in the diverse ways 
they are made as “ceramic consciousness” 
and in his awareness of himself; the con-
solidation of his individuality and the wid-
ening of his horizons. He has to confront 
the problem of facing the public. To have 
decided on ceramics is nothing less than 
pursuing the freedom to shape one’s own 
life according to one’s talents. This is not 
only a question of a awareness of achieve-
ment but also of shaping one’s personality, 
which ultimately leads to a superior sense 
of self-confi dence and to making works 
with extraordinary productivity. 

From the very beginning, clay is inher-
ent in life and mind. A material and a 
spiritual form of energy work ceaselessly 
together to favour what is complicated, 
thus raising the degree of inwardness, and 
the liberation and unfolding of the spir-
itual can proceed. And ceramics seemingly 
draws its intellectual character from an 
evolutionary process that produces spir-
itually fulfi lled individuals. Evolution thus 
proves to be a superordinate law under 
which individuality develops. 

If we examine ceramics with regard to 
its original roots, when it was not yet dec-
oration nor applied art but corresponded 
to a spiritual need. we may assume that 
with increasing spirituality, tradition in ce-
ramics means something far deeper than 
simply holding on to the “proper” way of 
doing things. 

Concluding remarks

Over history, we can make out periods 
in which one artistic genre was more to 
the fore than others. That was the case 
even in Stone Age cave paintings all over 
the world. The scratched and painted im-
ages on the walls were of a kind and a 
quality that has never since been equalled. 
Worlds that are lost forever have always 
had to be recreated. This is true for all 
other ages, like for the ceramic age from 
5,000 – 2,500 BCE with its high points in 
Iran, Iraq, China and Japan. The ceramics 
of these ages was decorated with geomet-
ric forms of stylised life forms that evolved 
from both religious and aesthetic needs, 
and like writing, which developed later, 
were characteristic of a certain phase of 
human development. When such fi nds in 

Iran were fi rst excavated, the archaeolo-
gists fi rst thought they were imports from 
Greece, because they did not believe the 
Iranians were capable of such skill. In this 
era, the foundations were laid for a kind 
of use related to art. The ceramic age was 
followed by the architectural age with 
the pyramids, the Tower of Babel, the 
magnifi cent buildings in Assyria and the 
Great Wall of China. In Greek antiquity, it 
was sculpture that liberated the human 
form from its links with architecture and 
which was superior to all other art forms. 
Greek ceramics in antiquity were a mirror 
of their intellectual world with painterly 
means, just as a thousand years later the 
ceramics of South America refl ected their 
intellectual world with sculptural means. 
In Europe of the Renaissance, painting 
continued to dominate. Like Phoenix from 
the ashes, art was reborn after the Dark 
Ages. Again it was an era of painting with 
Albrecht Dürer, Holbein, Cranach, Leon-
ardo Da Vinci, Raffael, Michelangelo, and 
painting on majolica. In China, it was the 
heyday of blue and white painted porce-
lain. With Romanticism in the eighteenth 
century, the era of poetry as an invitation 
to refl ective observation began. Beauty 
was thus liberated from its limitation to 
being perceived through the senses. 

Goblet from Tepe Siyalk, central Iran, c. 3300 BCE. 
H. 27 cm, Hetjens Museum, Düsseldorf.

Goblet krater by the Niobid painter, Athens, c. 488 
BCE. Munich, State Antiques Collection and Glyp-
tothek.

Priest or nobles with turkey mask. Maya, c. 700-800 
CE. Palenque, Museo de Sitio “Alberto Ruz Khullier”.

Dürer’s engraving, “The Satyr Family”, was painted 
on majolica the wrong way round in Faenza, 1510. 
Ø 33.5 cm. London, British Museum.



 And today we are once again in an age 
in which painting is the first among the 
arts. 

If we follow chronological  develop-
ments not only in terms of its products 
but also in terms of social conditions that 
influenced everything, we can see that at 
all times ceramics followed the interests 
of society, assuming ever-larger dimen-
sions, moving from individual production 
to mass production. And three times the 
loss of individual creativity has been cause 
for regret: with the advent of the potter’s 
wheel, with terra sigillata and with begin-
ning of the Industrial Age. 

Looking back through time, we can 
discern the line of this historical develop-
ment. The unity of art and function con-
tinued from the beginning until indus-
trial design split off from craft because it 
could not otherwise cope with the mass 
problems of a growing society. Technical 
ceramics also split away, with knowledge 
based on research, liberating itself from 
its exclusive dependence on clay. Then, 
gradually, via art and craft and applied art, 
art liberated itself from craft. Ceramics in 
these terms sees itself as fine art, com-
pletely free of any tradition. 

In industry, where the division of labour 
rules, the designer became a different kind 
of artist to the artist in craft or fine art. The 
roles are divided up. It is only the kind of 
ceramics that works creatively with clay in 
one way or another that respect for the 
mystery of the material has been retained. 
This kind of ceramics embodies something 
of the tasks from prehistory, even if in a 
different way. That is what is special about 
the art of ceramic artists. They like to see 
themselves in relation with creation. There 
is a new technical term for this: “aesthetic 
certainty”. It derives from contemplative 
behaviour towards a view of the world. 
The artist integrates himself in the process 
of what he creates. This vestige from the 
distant past tends towards communication 
and giving meaning, with a potentially 
ambiguous linguistic character. 

Ultimately, creative ceramics should 
no longer be defined by technique but as 
art from earth and fire – a formulation in 
which the traditional material and the tra-
ditional spirit are preserved. The character 
of ceramics as a commercial product is no 
longer in the foreground, and it returns to 
its roots as craft or art, newly anchored in 
tradition. 

.
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