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Table 1 Aging conditions of experimental samples
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Fig.3 Macrographs (upper row) , and micrographs (lower row) of the conservation materials before (a,b) and after (b,c,e,f) aging tests
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Table 2  Photo — degradation kinetic functions of conservation materials
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TG w= —-0.00197 +0. 1538 0. 85
FEN — 2SR Inw = —0.0185¢ — 1. 8515 0.93
t? 332 1/w =0. 19821 +6. 0891 0.98
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Table 3 Aging prediction for different conservation materials
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Table 4 Thermal decomposition kinetic parameters of conservation materials
UL SR o= e AEN AL RETT AT
TG % SRHEL TG % PN R7S
a E InA a E InA a E InA a E InA
0.32 194 53.3 0.1 99.4 37.8 0.58 129 35.51 0.1 115 39.2
0.33 254 60.2 0.2 113 27.5 0.56 140 36.22 0.2 93 24.1
0.31 187 45.8 0.3 103 52.3 0.57 136 36.86 0.3 138 31.9
0.32 222 53.5 0.4 227 55.7 0.56 165 36.23 0.4 146 33.3
0.64 157 32.1 0.5 253 30.6 0.95 169 31.39 0.5 142 32.5
0.69 151 34.9 0.6 138 25.7 - - 42.15 0.6 171 32.9
0.70 134 27.6 0.7 122 23.8 - - 31.48 0.7 176 33.5
0.87 124 26.0 0.8 117 34.7 - - 32.12 0.8 220 33.9
0.88 181 33.7 0.9 195 34.7 - - - 0.9 298 33.6
0.84 181 33.5 - - - - - - - - -
B72 {HALRETT NG LRE T
TG ¥ NS TG ¥ AR
a E InA a E InA a E InA a E InA
0.35 136 35.3 0.1 126 31.3 0.59 122 32.2 0.2 111 34.7
0.50 143 36.4 0.2 139 34.2 0.61 139 32.2 0.3 89.3 22.7
0.49 136 34.8 0.3 147 35.8 0.62 145 36.2 0.4 121 28.6
0.52 134 34.3 0.4 126 31.3 0.64 144 49.4 0.5 110 26.7
0.98 135 30.9 0.5 133 32.7 0.94 217 52.6 0.6 116 27.8
- - - 0.6 138 33.5 0.94 225 51.3 0.7 135 25.4
- - - 0.7 147 35.1 0.95 219 51.3 0.8 137 31.9
- - - 0.8 167 38.7 0.98 219 7.8 0.9 126 30.1
- - - 0.9 192 43.3 - - - - - -
RS QRIPMRAEA TR T A9 7 i Tt
Table 5 Thermal aging predictions for conservation materials at different temperatures (4F)
i 10°C 20C 30°C 40°C
A i 3227 626 135 32
4l 5033 951 200 46
TEN 3808 761 169 41
B72 1586 209 31 5
e BRI kg =5.91 gy =6.00 ks =5.80 gy =7.29,
2) ARG AR PR T A T R B it
WA BOR 4 10 TBE D % LS Pain 3% bR Cda o
Tt Clogr) SRLIE T H9EI8CC1/T) i HE X fimgr=Aemod 7
/%,%émﬁjﬁz(S)l 5) Yn =115
gr=a/T+b 5
U, 7 BRI (T) I M AR 33 26 A - 1%T=E/2/-H303RT+lg[< ~Ina,)/A] (8)
SIFRARI (h) 3 T ERBERIE (K) a,b 35 4L, HinA LA
S A4 £ L R ) ler= g % ) (o)
IR X R AT (6) > (en
PR SYBIELAERR(S) R (8) A (9), AT BLiE th
—g SAde (6) o1 W,a = E/2.303RT, b = lg[ ( - Ina)/A], 4
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Exploratory research on prediction of effective lifetimes of several typical materials
used for the conservation of polychrome potteries

DU Wei —sha'’, YANG Chen’, ZHANG Bing —jian'">, RONG Bo’, ZHOU Tie’

(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: Evaluation of the failure of typical polymeric materials used to conserve polychrome potteries has long
been a focus of conservators. In contrast to the pure polymers themselves, the rules for failure of these polymers
when used for repair of polychrome potteries are more complicated. In this study, we explored the effective lifetimes
of three typical conservation materials, namely pure acrylic emulsion, silicone acrylic emulsion and paraloid — B72.
The macroscopic properties of the samples were measured to determine the strength of these materials. Reversible
rates of the conservation materials were analyzed by photodecomposition curves and linear regression method to cal-
culate the ages of the three materials in UV irradiation environments. Thermogravimetric analysis methods were
used to predict thermal aging lifetimes. The results show that the conservation materials are more durable in stable
environments than in those with variation in UV light, water or temperature. The study provides theoretical guid-
ance for storage of fragile polychrome potteries which have been conserved using polymeric materials. Although the
experiments and calculations in this paper have some limitations, this exploratory work offers a way to predict the li-
fetimes of cultural relic conservation materials.

Key words: Polychrome potteries; Conservation materials; Lifetime prediction; Light degradation; Thermal degra-

dation; Kinetics
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