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Table 1 The function of pig blood in the drying of lacquer films painted with different crafts and dried in different environment
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Fig.9 Group B:the lacquer layers dried at room temperature(a)

Group B’ :the lacquer layers dried in the drying oven(b)
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Table 2 The impacts different concentrations of pig blood and different crafts have on the lacquer films
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Fig. 10 Dried lacquer film mixed with pig blood

left ; painted with the brush,right:
painted with the plastic board
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Table 3 The thickness of the four kinds of pigment layers mixed with different kinds of binder in different way
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Fig.11 When the albumen to water ratio is 5:1,the pigment layers chapped(a)
When the albumen to water ratio is 1:5,the pigments shed(b)
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Fig.12 The condition of the pigment layers mixed with albumen

left; before pestling, right:after pestling
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Table 4 The physical properties of different pottery

P B G WoKJEH &/ g BT EE R/ g KA/ % WHEE /g + em™? LB/ %
TC1 213.63 187.20 14.1 -

b () TC2 222.22 191.81 15.9 - -
S - - 16.5 1.794 29.62

TB1 125.06 109. 86 13.8 - -

et (%) TB2 119.47 105.21 13.6 - -
S 0 - - 12.9 1.863 23.94

TAl 423.10 362.03 16.9 - -

AN GE2 TA2 441.92 379.86 16.3 - -

V&SRR - - 16.6 1.826 29.99
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Table 5 The physical properties of the Terracotta Warriors fragments

i WK%/ % IR /g » em ™3 FLBRAR %

1 17.3 1.81 32

2 17.1 1.86 32

3 14.6 1.91 28

4 18.0 1.81 33

5 17.2 1.79 31

6 17.8 1.82 32
1y 17.0 2 1.83 £0.07 31.3 3
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Fig. 13 The process of flaking of lacquer films

a: after | minute, b after 7 hours, c: after 3 days
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An exploratory study on the traditional craftsmanship of
polychrome Terracotta Warriors and their flaking process

HE Shi — min', CHEN Hai — dong', RONG Bo’ ,ZHOU Tie’, ZHANG Hui', ZHANG Bing — jian"*
(1. Department of Cultural Heritage and Museology, Zhejiang University, Hangzhou 310028, China;
2. Department of Chemistry, Zhejiang University, Hangzhou 310027, China;
3. Emperor Qinshihuang’s Mausoleum Site Museum, Xi’an 710600, China)

Abstract: The traditional crafts used for the polychrome terracotta warriors of the Qin Dynasty were investigated
based on information currently available on these objects, Traditional craftsmanship information includes the use of
pig blood in the lacquer layer, the lacquer formula, the pigment layer formula, the manufacture of lacquer and
pigment and the selection of pottery. Based on this information, a simulated model is made to have a lacquer layer
(35 ~68um thick) , and pigment layers (red pigment, 20 ~50um; white pigment, 55 ~70um; green pigment,
50 ~70wm; and blue pigment, 55 ~65um). All these layers are about the same thickness as on the real terracotta
warriors. The best pig blood concentration in the lacquer is 4% . Some glues are also used to apply the pigment
layers: gelatin in water (1:32,) and egg white in water (1:2). The process of flaking of the pigment layers and
the lacquer layer are simulated in the lab. The prepared samples provide a basic object to simulate the the process
of damage, and can be used for further study of the decay mechanism and for conservation studies.

Key words: Qin Terracotta Warriors; Colored painting; Lacquer layer; Pigment layer; Formula; Traditional
craftsmanship ; Flaking
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