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Fig. 1 A lot of small silicate beads from the Warring

States Cemetery in Majiayuan, Gansu
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Fig. 2 The silicate bead sample
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Fig. 3 The micrograph (X50)
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Fig. 4 The micrograph (X200)
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Table 1 The energy spectrum analysis results of the silicate bead powder(at%)
I 5 C O Na Mg Al P K Ca Fe Cu Ba Pb
1 22.90 52.08 — — 1. 44 11.57 0.53 0. 14 0.49 0. 35 4.02 5.06 1. 42
2 29.69 53.14 1. 30 0.19 1.53 1.63 0.29 0.96 0. 20 0. 36 0.61 2. 69
3 — 76.28 — — — 15. 60 — — — — 3.05 5.07 —
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Fig. 5 The Raman spectra of blue (a) and
light blue (b) particles
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Fig. 6 The Raman spectra of two white particles
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Fig. 7 The Raman spectra of yellow particles
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Study on the Composition and Weathered Layer of a Silicate Bead
Excavated From Ma-Jia-Yuan Cemetery M21

WANG Ruo-su', SUN Feng" **, XIAN Yi-heng'
1. School of Cultural Heritage (Northwest University ), Xi’an 710127, China
2. Key Laboratory of Cultural Heritage Research and Conservation (Northwest University), Xi’an 710127, China

Abstract In order to study the composition and weathering of the ancient artificial silicate bead, the super depth of field
microscopy. scanning electron microscopy and energy spectrum(SEM-EDS) and micro-Raman were carried out on a silicate bead
unearthed from the M21 graveyard in Ma-Jia-Yuan to obtaining its apparent appearance, elemental composition and phase
composition. The results revealed that its main component is Chinese Blue which mixed impurities like BaSO,, PbCO;,
Pb; Si, O3 (OH) ;, and Cu, Pb; (SO, ); (CO3) (OH);. So the silicate bead appears as light blue particles. It’s produced by solid-
phase sintering, and the weathering layer is composed of PbgsO; (OH),Cl,. The article expounds on the technological
development of Chinese Blue and the cause of the formation of alkaline lead compounds by weathering. The element analysis of
the silicate bead shows that the content of Si is the highest. the content of Cu and Ba is roughly the same, and the content of Pb
is lower, which may indicate that the firing of the copper barium silicate bead has begun to control the proportion of raw
materials deliberately. Alkaline lead compounds should be formed in the process of burial. The oxides produced in the process of
firing silicate beads at high temperatures did not react completely, and then they were buried underground and hydrated with
alkaline soil water to form alkaline lead compounds. This article provides references for the research of ancient Faience products

and copper barium silicate products and promotes the in-depth study of the history of science and technology in ancient China.
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