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Fig.2 The cross — section of the samples
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Table 2 The results of cross — section observation
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Fig.3 Micro— Raman spectra of the white

2.2 EBRERHSXES N

FH BBOL 8 ki, X VR A P AL,
B2 ¥ % EGOEAMELHT TR &R
e
2.2.1 aéeHd E3ANERm -1 PGERT
(a) .mt—2 F@(b) AR EFUE P HEHR (c)
f) Micro — Raman & [/, ¥ & B, hr 2 1% 421,
502.614 627 .678 . 1018 . 1132 1 1161cm ™' 5 Sk
(5] 5E A B W B S K AE 1 (416,498 608,626
675.1018 1130 11161 cm ™' ) B HILHEL, HH,1016
2 1018cm ™' 4b 2Ky SOi™ (v, HRENIE) (958 I U4,
R, AT a3 2 B A R T LA SR A UK
1R& 8 BUBL 8 4 B (Anhydrite, CaSO, ) , B #

A ATKRERES, 54 8 (CaS0, « 2H,0) KA
ZRETFERTERK,

2.2.2 ZepH B4 hHES m -1 hRAFR
&) Micro — Raman %, &9 # 1358 i 1596cm
AEHER T B B R L, 5 SOk 6,7 ] Aok BB (Car-
bon Black, C) 9L 8 4% 1iE 37 (1355 1 1592¢m ™)
WY& JEIL AT R E B EEE R B

12000

O
10000 | a
00
# 2
g —
8000 F
6000
1 i1 L
1000 1200 1400 1600 1800
T /em?

B4 B8 tiEE
Fig.4 Micro - Raman specira of the black

2.2.3 HemA BSAESm -1 REHAM
% ) Micro — Raman 1% [&, B #Hi S 1 198 288,
306.351.378cm ' 5 3C#k [ 5] 9 # % ( Orpiment,
As,Sy) B BL 2 4% 1E 1 {H (203,294,308, 353,
384cm ') A HENT, RUL, FINT B B BURL MR

60000

50000

=
B 40000

30000

20000 — R —

200 250 300 350 400 450
WH/em!
BS5 HEFHNEMEtEE
Fig.5 Micro — Raman spectra of the yellow
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Fig.6 Micro — Raman spectra of the red/orange
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Fig.7 Micro — Raman spectra of the pink
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Table 3 XRF results of the pink (wt% )
TE Al Si K Ca Fe Pb
mt —2 1.63 23.86 1.62 28.32 7.25 36.88
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Fig.8 Micro — Raman spectra of the green
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Analysis of techniques and pigments used for colored clay sculptures
excavated from the Tang Tomb at Astana, Xinjiang

ZHENG Hui - ping"*?, HE Qiu —ju*, YAO Shu — wen®, WANG Bo’ , SONG Guo — ding"?,
YANG Yi - min""?, WANG Chang — sui">
(1. Institute of Vertebrate Paleontology and Paleothropology, Laboratory of Human Evolution, Chinese Academy of Sciences, Beijing 100044, China;
2. Department of Scientific History and Archacometry, Graduate University of the Chinese Academy of Sciences, Beijing 100049, China;
3. Shanghai Adi d Research Institute ,Laboratory of Cultural History Conservation , the Chinese Academy of Sciences, Shanghai 201210, China;
4. Centre for the Conservation and Restoration of Cultural Heritage, Capital museum., Beijing 100045, China;
5. Museum of the Xinjiang Uighur Autonomous Region, Urumchi 830091, China)

Abstract: The Astana graveyard is located in the Gobi Desert in the Turpan basin, Xinjiang, China, and is
believed to have been the public cemetery for ancient Gaochang Country dating to a period between the Western —
Jin and the mid — Tang Dynasty. Large amounts of clay sculptures with multicolored painted patterns, including
warriors, horses, tigers, etc, have been unearthed from the graveyard. In order to illuminate the pigments and
techniques used for the polychrome on the clay sculptures, micro — Raman spectroscopy analysis along with micros-
copy observation and EDXRF were used to analyze six clay figure shards selected from a Tang Dynasty tomb dated
to A. D. 687 ~745. Cross — sectional observation revealed that the thickness of the pigment layer among samples

varied and that in one case the white ground underlayer was anhydrite, which suggested the influence of mural
painting tradition. Some pigments were identified, including red/orange (cinnabar, red lead or massicot) , brown
(haematite ) , yellow ( orpiment), black ( carbon black ), white ( anhydrite), green ( atacamite) and pink
(anhydrite + red lead or anhydrite + massicot/red lead). This appears to be the earlier report of the use of massicot
as a pigment in Xinjiang. Furthermore, the blue pigment was identified as indigo, which is an essential discovery.
These identified pigments reflect the diversity and complex palette of ancient peoples. The investigation of pigments
and ground layers will provide reference for the restoration and conservation of these precious artworks.
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