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Fig.1 Sample with black pigment and its location in the site

of the Eastern Gate Tower of Han Yang Mausoleum
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Fig.2 Magnified picture of the pigment layer by 150 times
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Fig.3 SEM image of the pigment layer by 10 000 times
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showing nine points and EDS spectrum
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Table 1 EDS results of the pigment sample (%)
[ 3 Hr oA C 0] Mg Al Si S K Ca Ba Fe Cu
1 13.33 31.66 2.96 — 6.51 18.02 — 1.45 23.39 — 2.68
2 15.73 44.05 — 1.35 4.96 13.95 — 1.16 16.45 — 2.35
3 15.79 43.68 — 2.01 5.43 1.67 0.51 1.46 — — 29.45
4 14.58 44.45 1.76 2.38 5.67 1.23 — 0.97 — — 28.95
5 6.95 46.09 1.08 5.06 1.61 — 1.19 — — 38.02
6 — 42.40 — 2.49 5.43 — 0.55 — — — 49.13
7 16.18 17.64 — — 7.89 3.27 — 8.79 — 11.63 34.60
8 25.06 29.03 3.16 1.72 12.71 1.43 3.52 2.27 — 12.20 8.89
9 16.06 39.76 2.50 4.00 10.20 3.05 1.24 9.23 — 2.35 8.18
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Scientific analyses of the black pigments from the Eastern Gate Tower
of Han Yang Mausoleum

SUN Feng'?, WU Menglei' , SUN Manli', ZHAO Xichen®
(1. School of Cultural Heritage, Northwest University, Xi’ an 710069, China;
2. Shaanxi Institute for the Preservation of Cultural Heritage, Xi’ an 710075, China;
3. Shaanxi Provincial Institute of Archaeology, Xi’ an 710054, China)

Abstract; In order to scientifically analyze the composition of the black pigment on the west wall at the Eastern
Gate Tower of Han Yang Mausoleum and further discuss the usage of pigments in Han imperial mausoleums, we
adopted super depth field microscopy, scanning electron microscopy and energy dispersive spectrometry ( SEM —
EDS) , map scanning technologies and X — ray diffraction (XRD), as well as a reference to relevant literature to
make scientific analysis and in — depth discussion. The results show that the black component is copper oxide,
which was caused by the oxidation of the original copper — containing blue — green pigment. This paper provides a
scientific basis for subsequent pigment identification of painted cultural relics. That is, not only were modern
analytical and testing means used to analyze and identify pigment species in their current state, but also it is pointed
out that their color presentation forms are scientifically based on the environmental changes of the cultural relics. In
addition, the map scanning of SEM — EDS technology can clearly identify the distribution of pigment particles, so it
has incomparable advantages in microscopic analysis of pigment particles.
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