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Aims and Results of the Chinese-German Project for the Preservation 
of the Terracotta Army 

"How the Ancients Portrayed Death" is the title of a famous 
work of literature written by the German poet Gotthold Ephraim 
Lessing in 1769. In this essay, Lcssing gives a detailed descrip­
tion of the "Ancients " (the Greeks and Romans) depicting death 
not as a macabre skeleton but instead personifying it as a winged 
genius. The horrible and drastic depiction of the skeleton as a 
"dead man" is a post-Antique conception, influenced by Chris­
tianity and especially prevalent in the Middle Ages. At this con­
gress. I hope to learn more about how the ancient Chinese con­
ceptualised death. 

Despite its massiveness and huge dimensions, the terracotta 
army was "only" a burial furnishing which until now has of ten 
been misunderstood. For many years now. Professor Yuan has 
done research on the discovery as well as on the function of the 
terracotta army of the First Emperor. Furthermore, he has also 
published the existing descriptions concerning the content as 
well as the arrangement of the actual burial chamber or tumulus 
grave. How death was conceptualised is still not known. We 
merely know about the burial rites, rituals and fashions. Since 
we arc dealing with "colour" in our joint project, it would of 
course be very interesting to learn more about the colour of 
"death" in China. 

In burial sites found in Germany from the same period no 
known life-size sculptures have been discovered. Similarities 
may be found in the grave goods such as weapons, vessels, tex­
tiles and bronze objects required for daily use. 

The antique sculptures in Germany are almost exclusively an 
inheritance from the Roman Empire. Nevertheless, a joint pro­
ject between the Terracotta Museum and the Bavarian State Con­
servation Off ice concerning the conservation of the polychrome 
terracotta soldiers has been realised. The state restoration work­
shops of Bavaria have intensively studied the conservation of 
sculpture polychromy of the last 100 years. Conservation work 
has been done on countless wooden and stone sculptures dating 
from 1000 A D and later in the state restoration workshops. 

In comparison with medieval sculptures, the restoration of 
polychrome surfaces of antique sculptures is a topic that has on­
ly been dealt with superficially. For the majority of sculptures 
from Greek and Roman civilisations as well as Near East civili­
sations, research on polychromy has until now remained an un­
fulfilled desire. This is due to the fact that polychrome surfaces 
from these civilisations have rarely survived, were lost during 
excavation, or were removed shortly thereafter to show the "pure 
form" of the sculpture. Even though the polychromy of the ter­
racotta army is in a very fragmented state, the impressive artis­
tic quality has been preserved on countless fragments. For the 
first time in the history of archaeology, one of the main goals of 
an excavation is to also preserve the polychromy. which has been 
partially possible due to the exemplary excavation. Archaeolo­
gists in China have taken the opportunity and responsibility and 

have avoided the errors that were committed during excavations 
of Mediterranean civilisations in Europe. The practice of erect­
ing huge protective structures over excavation sites, so that all 
archaeological treasures can be left where they were found in 
their own excavation museums is f i rmly established in China 
(e.g. with Neolithic objects in Bambo) . The opportunit ies and 
possibilities of this type of preservation of the stratigraphy of the 
excavation and presentation of the findings can be observed in 
the very difficult situation in Pompeii, where great efforts will 
have to be made to save the original situation there before it de­
teriorates further. 

Countless conversations during preparation for this congress 
conf i rmed that, at present, research concerning the polychromy 
of antique sculptures does not receive a great deal of academic 
attention. Summaries on this complex topic concerning icono­
graphy, knowledge of materials, restoration and scientific aspects 
do not exist. Even today "colour" used for the design of antique 
sculptures is still a "b lank" on the map of archaeology. This lack 
of attention might almost give the false impression that we are 
grateful to earlier generations of archaeologists and restorers 
who, in their work, attempted to eliminate the problem of pre­
serving the polychromy on sculptures by removing every last bit 
of paint with great effort . Upon discussing the future of the ter­
racotta army, one encounters astonishment when one explains 
that these thousands of life-size sculptures originally bore a 
colourful polychromy. 

In the following presentations at this congress, the composi­
tion of pigments and binding material of the terracotta army as 
well as possible ways of preserving the polychromy will be dis­
cussed. In retrospect, our joint research is not only a success sto­
ry but also a story of mistakes and failures. If one considers that 
the chemical composit ion of a fresh Chinese Chi-lacqucr is 
complex, then one can imagine how difficult it would be to 
analyse a 2000 year old sample that has been preserved, "stored", 
under very poor conditions. Today only a few research institutes 
in the world arc capable of analysing such aged material. 

For those readers who arc not chemists it might be helpful to 
know that, at the beginning of this century, an artificially pro­
duced product called "bakeli tc" showed certain chemical simi­
larities to "Chi-lacquer". In the 19th century, "Chi- lacqucr" 
could be found in every professional chemical laboratory. It was 
completely resistant to most chemicals and an extremely durable 
surface on laboratory tables. Under good conditions, dry atmos­
phere and no damp ground contact, lacquer particles composed 
of this material will last thousands of years. Numerous f indings 
in China dating from the Neolithic period and later, prove the 
amazing ageing qualities of this material. Even more durable is 
natural resin amber which was originally an organic material 
whose contents are important, allowing us to reconstruct the an­
cient DNA structures of organisms trapped in the amber. This 
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represents an ideal data bank. The resilience that these natural 
resins have shown over thousands of years is amazing. 

The use of Chi-lacqucr in China is a very old tradition. Culti­
vating the lacquer tree plantations as well as obtaining the resin 
has been a tradition since primitive times. Accounts record that 
the Second Chinese Emperor wanted his City Wall to be painted 
with lacquer. But, even considering Chinese standards, this idea, 
which had a streak of megalomania was not carried out. Similar 
to silk production lacquer production and craftsmanship is one 
of the oldest Chinese techniques. It has fascinated Europeans 
since Antiquity. One only has to recall the enthusiasm for Chi­
nese culture in the 17th and 18th centuries in Europe. The Euro­
pean lacquer technique of the "New Age" is the result of an un­
successful attempt to imitate the Chinese prototype. 

The work we have done together over the years in Lintong and 
Munich has of ten focused on very small corroded lacquer parti­
cles. The despair we experienced with this very obstinate mate­
rial often threatened our enthusiasm for the project. Most rele­
vant and even some questionable techniques were tested in order 
to conserve the lacquer-ground of the terracotta-soldiers. In 
most cases these attempts failed or had minimal success. The 
analysis and determination of the pigments of the polychromy 
was relatively easy in comparison to the treatment of the lac­
quer-ground, which led to a number of negative results. The 
identification of the so-called "Han-Purple", previously an al­
most unknown pigment, was one of the small highlights of our 
analysis. Progress over the years was only made by disqualifica­
tion. May I say a few words to my European colleagues con­
cerning the pigments used, especially cinnabar, a main compo­
nent of the flesh colours of the terracotta sculptures. 

As is well-known, cinnabar is won as a mineral in large de­
posits which are also found in China. It has served since Antiq­
uity as a pigment, especially for the colour red in lacquerware. 
At the same time, cinnabar is also an important material in 
Chinese alchemy and is probably the oldest man-made "chemi­
cal" product. Even though the First Emperor was not the first 
one to show a special interest in this material, he encouraged 
studies on and production of this "magic elixir". He also strove 
to obtain more knowledge on the reproducible and reversible re­
actions of elements such as sulphur and mercury, which gener­
ated a great variety of black, red or "silver" coloured effects. 
Cinnabar, a product of protochemistry, has been known in 
ancient China since primitive times. Compared to European 
products the Chinese product is far superior in quality because 
of the use of very old preparation techniques with natural 
cinnabar. Even today, it is still extremely difficult to determine 
which cinnabar (natural or man-made) was the original product. 
Mercury, a component of this "elixir", was found in extremely 
high quantities in the burial chamber of the grave site. As a re­
sult of this finding, traditions and rites from the so called "Seas 
and Oceans" of the Antique World, which describe the mortuary 
world of the Emperor in the tumulus, become credible. If the tu­
mulus of the grave should ever be opened, it is very difficult to 
imagine how one would be able to preserve the volatile sub­
stance, mercury. 

Considering the sound knowledge of the participating conser­
vators regarding painting techniques, this project would still 
have been inconceivable without the crucial and decisive infor­
mation from the participating scientists. I do not know of any 
other exemplary restoration, where the cooperation between 
chemists, mineralogists and physicists together with conserva­
tors and archaeologists has been so extensive. In addition, I 

know of no other project where all of the different disciplines in­
volved were so interdependent. For most experts, the coopera­
tion of those dealing with the material Chi-lacquer was a new 
experience that had to be learned. This included not only the 
restoration studios and institutes in Germany but also the coop­
eration on an international level. 

Last, but not least, the experience and knowledge gained from 
this joint venture shows that "archaeology", as a field in conser­
vation, should be perceived in a new light. Furthermore, the sta­
tus of natural science in conservation should be re-evaluated. It 
should be taken even more seriously than to date, because we 
can only adequately treat and protect monuments with the aid of 
natural science methods. With the conservation work on the tcr-
racottaarmy the sciences succesfully interacted as equal part­
ners. I know of only few projects which have taken place in the 
restoration studios of the Bavarian State Conservation Off ice 
that have been based on such intensive cooperation. Our work 
with Japanese colleagues on the research project on Baroque 
and Rococo lacquer techniques should be mentioned here in ad­
dition to certain aspects of the conservation of bronze objects. 

Cinnabar and lacquers are materials that the conservator is rel­
atively familiar with even though in Europe the raw materials 
come from different sources. The common link for this congress 
lies in Arabian traditions, where the origin of modern western 
chemistry has its roots. Indeed, it is most likely that the origin of 
Arabian traditions can be traced back to the first contact Arabi­
an scholars had with Chinese traditions. Such cross-references 
concerning the exchange of knowledge and culture make Chi­
nese Antiquity, as a topic, particularly interesting. It even gives 
a non-sinologist a notion of the complex structure of ideas in an­
cient China. The notion of "colour", pigments, dyestuffs and 
their production process as conduits for the exchange of knowl­
edge in Antiquity is not new. Recent research emphasising and 
expanding upon this topic will be presented at a later t ime by 
Mr. Berke. Similar conclusions can be drawn in even greater 
dimensions concerning dyestuffs which were necessary to 
colour textiles. The parallelism of these developments and the 
application of these dyestuffs is quite amazing. They suggest 
that the ancient trading routes transported far more than just 
pure goods and merchandise. 

"Colour" and "polychromy", used as keys for a deeper under­
standing and interpretation of antique civilisations, have not 
been important topics. This congress offers the chance to better 
understand "colour" and its symbolic function. 

Ovid describes amber as "Tears of the Gods" in his collection 
of myths called "Metamorphosis" . In one of the myths, the 
daughter of the Sun-God mourns the loss of her brother Phaidon 
by shedding "amber tears". To process raw amber for lacquer, it 
f irst has to be melted in heated oil in order to apply it. This was 
discovered around 1000 A D in the western world. The use of 
Chi-lacquer as a protective coating on metal to hamper corro­
sion has been a tradition in China for the last 4000 years. Short­
ly after the birth of Christ, monumental statues were made con­
sisting of countless layers of lacquer on a support containing 
hemp. The clay core used in manufacturing was removed after 
the lacquer had dried and hardened. Considering all that we 
know about this topic, the use of lacquer as a ground for clay 
sculptures with a polychromy is very unusual and probably 
unique to the terracotta army. The lacquer, as material, first be­
came an uncommon and unusual conservation problem due to a 
combination of a pigmented layer (polychromy) bound by an 
aqueous binding medium. This binding medium, used together 
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with the pigments has not yet been successfully identified. There 
is a good chance that the material has totally disintegrated. 

In the first few years of our research project, we thought that 
this unusual combination of materials was an error in the paint­
ing technique. Spending years on this problem and realising that 

we have very incomplete knowledge of ancient Chinese tech­
nology has taught us that we need to be much more careful when 
forming our conclusions. We need to look for mistakes in our 
lack of understanding instead of looking for errors in the ancient 
painting techniques. 

(translated by Mark Richter) 
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