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Fig. 1. Relation scheme of AE-RH % under room temperature and sun-
light (84 days).
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Fig. 2. Relation scheme of AE-RH % under temperature of 30 °C and
without sunlight (63 days).
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Fig. 3. Change of polychromy under different humidity. Top: RH 81 %;
Below: RH 43 %
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Fig. 4. The content of NaCl and time of corrosion . (A = absorbance)
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NaCl % 0.1 % 1.0 % 3.5% 5% 10 % 15 %
] 0.23 0.29 0.41 0.34 0.20 0.07
2 0.25 0.29 0.42 0.37 0.23 0.08
3 0.28 0.34 0.43 0.36 0.24 0.10
SEHIE 0.253 0.306 0.420 0.356 0.223 0.083
% 6. AN[AIVKEE NaCl J§ iz i i 6 BE(A)
TiH SO, (mg/m*) No, (mg/m’) Besk (T/km™ H)
WA
1 0.057 0.078 26.45
2 0.059 0.080 26.48
3 0.053 0.082 26.60
¥ 0.056 0.080 26.50
F# 7. BEHX KM LR
RH % 33 43 54 63 72.8 81 96
AM(mg) 4.1 5.1 5.1 15.0 32.0 40.1 48.5
%8 AERETHRMAER
RH % 33 43 54 63 72.8 81 96
1 0.20 0.20 0.24 0.32 0.46 0.50 0.58
2 0.21 0.23 0.26 0.29 0.47 0.53 0.54
3 0.19 0.20 0.25 0.28 0.46 0.51 0.56
I 0.20 0.21 0.25 0.30 0.46 0.52 0.56
Cu® &4t (ug/ml) 13.5 15.0 17.5 21.5 34 39.5 425
£ 9. NEIRE T I e E
RH % 33 43 54 63 72.8 81 96
Cu' & (ug/ml) 13.5 14.5 18.1 222 33.1 36.5 39.0
3 10. /N [F) I8 EEEREE P B R A Cu® & BE(AAS)
RH % 33 43 54 63 72.8 81 96
AM(mg) 5.0 6.1 6.3 29.0 35.1 47.3 62.0
F£ 11 RNERETHALE
212, AFRE TR Co™' &
RH % 33 43 54 63 72.8 81 96
A 0.255 0.270 0.295 0.475 0.485 0.535 0.585
Cut aiE 18 19.0 21.0 35.5 36.5 40.5 44.8
(ug/mi)
AAS A4 Cu®* 15.6 17.4 19.5 31.0 36.5 38.5 44.7
it (ng/ml)
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Fig. 5. Relation of time of corrosion to AM and to RH % (weight
method).
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Fig. 8. Relation of time of corrosion to RH % (weight method).
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Fig. 6. Relation of time of corrosion A % to RH % (spectrophotometric
method).
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Fig. 9. Relation of time of corrosion to RH % (spectro photometric
method).
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Fig. 10. Relation of time of corrosion to RH % (AAS method).
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Fig. 11. Relation* of time of corrosion to RH % (weight method). In se-
ries 2 are 3 % NaCl. In series 1 there aren’t 3 % NaCl.
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Fig. 12. Relation* of tempo of corrosion to RH % (spectrophotometric
method). In series 2 there are 3 % NaCl. In series 1 there aren't 3 % NaCl.
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Cheng Derun and Guo Baofa

The Polychromy of the Bronze Chariots from the Mausoleum of Qin Shihuang

The bronze chariot unearthed from Qin Shihuang’s mausoleum
is culogised as “the champion of bronze wares”, for it is the
biggest of its kind ever unearthed in China. Its surface is paint-
ed with mineral pigments whose major colours are white, red,
green, ete. The brilliant patterns effected with the colours truly
reflect the original look of the chariot. After being excavated, the
paint layer began to peel off due to the sudden fluctuation of
temperature and humidity. Very important here is an ideal envi-
ronment to protect the chariot after a careful analysis of the pig-
ment ingredients, a careful study of how the bronze alloy erod-
ed and the paint layer has changed under different simulated
conditions has taken place.

Simulated experiments show that the fading of colour is relat-
ed to environmental humidity, the ultraviolet illuminant and the
pigment variety. The chromatic aberration value (DE) of 4 pig-

66

ments under different humidities determines the best humidity
range of 44 to 55 %.

The corrosion products of the chariot have been analyzed by
X-ray diffraction, which reveals that CuCl is the key factor of
bronze ware corrosion. The three basic conditions that influence
the corrosion are (1) damp environment (2) oxidised atmosphere
and (3) soluble chlorides. A series of experiments have been
done to determine the suitable temperature and humidity in
which CuCl and Cu,0O changes into powder rust. Simulated ex-
periments tested the correlation between the corrosion speed
and the change of external conditions. Sample bronze wares
were put under 7 kinds of surroundings of different humidity. As
a result, the suitable natural conditions have been suggested for
the preservation of bronze wares.



