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Table 1 Sources of dominant atmospheric pollutants and their hazards to cultural relics in conservation environment
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Fig.1 The shape of raw lacquer substrate on Emperor Qin’s Terra — cotta warriors changed under different relative humidity conditions
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Fig.2 Location of Mausoleum ZHANG An —shi and a bird’s eye view of the excavation site
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Fig.3 Technology roadmap of atmospheric environmental monitoring in M1 tomb chamber of mausoleum ZHANG An - shi
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Table 2 Main microclimate parameters in M1 tomb chamber of mausoleum ZHANG An — shi

t/°C

RH/%

B B Fi9E PrRHEdR 2 B B F5E R E
FEE 13.2 12.4 12.7 0.4 95.9 86.7 93.0 4.4
HE 13.1 11.0 12.2 1.1 85.7 72.0 79.6 5.9
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Table 3 The average concentrations and their standard deviations of some constituents of atmosphere
(0,, CO,, and CH,) in M1 tomb chamber of mausoleum Zhang An — shi

0,/% CO/nmol - mol ! €0,/ pmol + mol ™! CH,/nmol * mol™!  NMHC/jzmol + mol ~!
FEE 19.3 £0.1 458.3 £26.5 432.7£2.7 1880.0 £25.2 2.6£0.5
HE 19.4 £0.0 669.6 +82.4 458.0 £43.2 1880.0 +28.9 4.3£0.1
WA R HE 20.947 134.6 0. 3663 1814.4 0.2586
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Table 4 The average concentrations and their standard deviations of atmospheric SO, ,NOx, H,3,
and TVOC in M1 tomb chamber of mausoleum ZHANG An - shi (nmol * mol ")
S0, NO NO, NOx H,S TVOC
FEZE 0.7+0.1 13.2+9.6 1.7+0.3 15.0+9.9 0.820.3 260.0 £183.0
g 0.8x0.6 8.0£2.3 2.1+1.1 10.1 £3.3 1.3+0.2 240.0 +44.3
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25.9+11.7 — — —
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Abstract: Environmental investigation in un — excavated tomb chambers may provide the scientific basis for excava-
tion process, conservation and restoration of antiques. Before M1 tomb chamber of mausoleum ZHANG An —shi in
Han Dynasty was excavated, microclimate parameters and concentrations of some atmospheric pollutants inside the
chambers were monitored. The results showed that the indoor relative humidity was higher and indoor temperature,
concentration of oxygen and some acidic gas pollutants were lower than those in outdoor environment. To protect the
antiques being excavated, appropriate measures should be deployed, including: employing sealed container, mois-
ture retention, and evading light. The systematic monitoring procedures and dataset obtained can also be referenced
in other archaeological investigations and preservation researches.
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