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Pigments on Pottery Figurines Unearthed from Tang Dynasty
Tomb in the Eastern Suburbs of Xi’an

JING Haiyan

(Shaanxi History Museum, Xi'an 710061, Shaanxi, China)

Abstract: Scanning electron microscopy (SEM) and confocal micro-Raman spectroscope (CMRS) were used to analyze the pigment
composition of pottery figurines unearthed from Tang Dynasty Tomb in the Eastern Suburbs of Xi’an. The pigments were composed of
inorganic mineral ones, with the red pigment of the pottery surfaces to cinnabar, the iron red pigment to be hematite, the white
pigment to be white lead and the black pigment to be charcoal, while the orange one was minimum. The composition of the red
pigments (cinnabar) is pure without quartz crystal, probably because it was purified or synthesized. The crystal size of charcoal is
possibly at nanometer scale. This analysis result provides a scientific basis for pigment identification, cultural relic conservation and
restoration in the future study.
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Tab. 1 Information of the samples from polychrome pottery figurines for the Tang Dynasty

Sample number

Color and collection

Sample status

Name of the cultural relic

1# Skirt orange Powder
2# Helmet red Powder
3# Back orange Powder
4# Lower leg white Powder
S# Skirt green Powder
6 Bob black Flake

T# Left foot red Powder
8# Bob black Powder
O# Belly iron red Flake

Tang dynasty painted Lokapala

Tang dynasty painted tomb guardian beast

Tang dynasty painted terracotta lady

Tang dynasty painted terracotta woman

Tang dynasty painted terracotta camel
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Fig. 1 SEM images and EDS mapping profiles of the black pigment 6# and 8#
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Fig. 2 Black pigment Raman spectrum of Sample 6#
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Fig. 3 Black pigment Raman spectrum of Sample 8#
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Fig. 4 SEM images and EDS mapping profiles of the red pigment 7#
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Fig. 5 Red pigment Raman spectrum of Sample 7#

2239 cm™!, 312.2 cm™', 389.1 cm™!., 548.1 cm™!
WA FIEfE S, 3#FEAERE 119.5 cm™ |
149.6 cm™', 2239 cm™, 314.6 cm™'. 389.9 cm™.
547.4 cm™ AR 5T, X 5EHARERLS
(120 em™', 151 cm™', 223 ecm™!, 313 em™!,
390 cm™', 548 em™ HAEWI &, Pk, AT DIWTE G
BB H P (Pb304) o B FF & o AH B —Fh i
Y goRUa1Sl E B - f B L RE ] A il
FUel Hgita i, AR AR

2.4

2R BURHE G N 2 A A0k,
AT 25 B OERZL BURHE R I L K 10000
fE TRk, RZPR LKA, 5ST2EEE
ANEE A LT AR RERR (ULIE 9). EDS
MG A BEES P O JLEIRFH K, Fe
JTCRE T AN 10%LL F, HEMEES A B8
AR IR (Feo03), Rzl 2l L3 2, kel gk}
P S SEREILIE 10, 11, 284 £0 Bk S g g
i F 139.0 em™ . 223.0 cm™'. 290.8 cm™! .
407.7cm™ | 6054 cm™' Ab, Hodr. SRIEAT
290.8 cm™', 407.7 cm™' b, O#ERLT BRI B Wk
AT 1439 cem™ . 224.6 cm™!, 2964 cm™' .
403.9 cm™!, Horpr: 5RIE(7 T 296.4 cm™' |, 403.9 cm™!
Ab o X SRR P 2 R ARV A, AT E A
IR (Fe203)0 Fer03 SRR 1 253, #EIH
A A AR A Ll TOTR A 8t ik v aE e BR A BR I 5 £
AR Bk AR Ry R e 2T U7 AR B e A BE
1) 7% 7 U SILT A FH AR k0 B IR o I BIURHME
EMRERCE, ERIRA TRAR S0, Hit,
B 21 R A B € B 5 B AR TG EH B AR Ak



Raman shift (cm™)

B7 I#EEERHRENIEE

Fig. 7 Orange pigment Raman spectrum of Sample 1#
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Fig. 6 SEM images and EDS mapping profiles of the orange pigment 1# and 3#
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Fig. 8 Orange pigment Raman spectrum of Sample 3#
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Fig. 9 SEM images and EDS mapping profiles of the iron red pigment 2# and 9#
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Fig. 10 Iron red pigment Raman spectrum of Sample 2#
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Fig. 11 Iron red pigment Raman spectrum of Sample 9#
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Fig. 12 SEM images and EDS mapping profiles of the white pigment 4#
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Fig. 13 White pigment Raman spectrum of Sample 4# Fig. 15 Green pigment Raman spectrum of Sample 5#
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Fig. 14 SEM images and EDS mapping profiles of the green pigment 5#
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Tab. 2 SEM-EDS analysis results of the pigments
Sample Proportion C Pb Si o Ca Br Cu Fe Mg Al K Hg S
number
wt.% 258 9021 — 7.20 — — — — — — — — —
1# orange
at.% 19.53 39.56 — 40.91 — — — — — — — — —
wt.% — 486 17.51 28.59 — — — 3599 — 13.05 — — —
2# iron red
at.% — 1.81 16.08 52.21 — — — 1738 — 1248 — — —
wt.% 5.86 6477 4.83 18.08 2.16 4.30 — — — — — — —
3# orange
at.% 22.09 14.14 7.72  51.13 243 243 — — — — — — —
wt.% 243 8474 1.02 8.77 0.88 2.16 — — — — — — —
4# white
at.% 16.24 32.85 292 4405 177 217 — — — — — — —
wt.% 8.91 — 1.34  21.56 — 2.51 65.67 — — — — — —
S# green
at.% 23.18 — 1.49  42.08 — 098 3232 — — — — — —
wt.% 4445 — 1099 3134 378 9.44 — — — — — — —
6# black
at.% 59.09 — 6.25 3127 150 1.89 — — — — — — —
wt.% 0.27 — 0.03 0.16 — — — — — — — 48.50 51.04
7# red
at.% 4.22 — 0.17 1.88 — — — — — — —  43.03 50.60
wt.% 47.86 1843 933 1584 — 8.54 — — — — — — —
8# black
at.% 7241 1.62 6.03 1741 — 1.94 — — — — — — —
wt.% — — 1274 33,19 1274 — — 21.83 099 971 437 — —
9# iron red
at.% — — 11.75 5375 11.11 — — 10.13 1.05 932 28 — —
Note: wt.% indicates the percentage of weight, at.% indicates the atomic content of hundreds, "—" indicates that this

element is not detected in the sample.
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