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Fig.1 Golden belt decoration from M4 in Majiayuan Cemetery
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Table 1 Composition of MJY001 from M4 (%)
Na, O MgO Al, Oy Si0, Cl K,0 Ca0 TiO, Fe, 04 CuO Sn0, LT VNI % n
(b)EDSI - 0.60 1.35 93.41 - - 1.42 0.33 - 2.89 - glass
EDS2 - - . 0.39 - - - - - - 99.61 Sn0,
EDS3 - - - 6.81 - - - - - - 93.19 Sn0,
EDS4 2.55 - - 10.48 - - - - - - 86.97 Sn0,
(c¢)EDSI - - - 0.79 - - - - - - 99.21 Sn0,

EDS2 - - - 5.57 - - - - - - 94.43 Sn0,
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Na, O MgO Al, O Sio, cl Ca0 Tio, Fe, 0, Cu0 Sn0, LN

EDS3 - - - 0.64 - - - - - 99.36 Sn0,
EDS4 - - - 94.62 - 5.38 - - - - Si0,
EDS5 - - - 96.74 - 3.26 - - - - Si0,
EDS6 - - 0.86  95.05 - 4.09 - - - - Si0,
EDS7 - - 1.15  95.25 - 3.59 - - - - Si0,
EDS8 - 0.14 1.30  94.67 - 1.60 - - 2.29 - glass

(d)EDSI - - 59.11 - 2.36 - - - 38.53 mixture
EDS2 - - 1.29  84.78 - 3.95 - - - 9.98 Si0,
EDS3 - - 0.81  94.30 - 4.89 - - - - Si0,
ED4 - - 1.14  92.46 - 3.97 - - - 2.43 Si0,
EDS5 - - 95.19 - 4.81 - - - - Si0,

EDS6 - - 1.59  73.60 - 3.28 - - - 21.53 mixture
EDS7 - - - 10.23 - - - - - 89.77 Sn0,
EDS8 - - - 9.46 - - - - - 90. 54 Sn0,
EDS9 - - 1.43  95.40 - 1.90 - - 1.26 - glass
(e)EDSI - - 1.26  94.03 - 4.71 - - - - Si0,

EDS2 - - 0.59  61.62 - 2.60 - - - 35.19 mixture
EDS3 - - 1.13  84.97 - 4.38 - - - 9.51 Si0,
EDS4 - - 1.22  89.18 - 4.65 - - - 4.94 $i0,
EDS5 - - 1.21  91.01 - - - - - 7.77 Si0,
EDS6 - - - 8.30 - - - - - 91.70 Sn0,

EDS7  2.10 - - 33.18  0.09 - - - - 64.63 mixture
EDS8 - 0.41 1.80  93.95 - 1.96 - - 1.89 - glass
(f)EDSI - - - - - 0.41 - 99.59 - - Fe, 0,
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Fig.4 Raman spectra of crystals in glaze and body
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Scientific research on a Warring States bead from Majiayuan Cemetery

WANG Yingzhu', MA Hongjiao' , MA Qinglin®, HUANG Xiaojuan’, ZHAO Xichen’
(1. Institute of Cultural Heritage and History of Science & Technology, University of Science and Technology Beijing, Beijing 100083, China;
2. Institute of Cultural Heritage, Shandong University, Jinan 250100, China;
3. Shaanxi Provincial Institute of Archaeology, Xi’ an 710054, China)

Abstract: Majiayuan Cemetery is located in Zhangjiachuan Hui Autonomous County, Gansu Province. Many types
of beads have been excavated from Tomb M4 of the cemetery. In this work, one of the beads was chosen as a
sample in order to study its glaze, which was completely detached from the body part. Scanning electron microscopy
with energy dispersive spectrometry (SEM — EDS) and micro — Raman spectrometry were applied to the analyses of
microstructure and composition. The results show that the sample is a faience bead with a highly vitrified glaze.
Because of corrosion, the flux in the glaze was below the detection limit. The application glazing method or
cementation glazing method might be used for this bead. The crystal particles in the glaze were identified as tin
dioxide (Sn0, ), indicating that tin powder might have been added deliberately. The results also reveal another
additive of tin (Sn) instead of lead (Pb) as the flux in faience glaze — making during the Warring States Period of
ancient China.
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