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Scientific Analysis and Investigation of Metallurgy-related Remains of the Shang Dynasty at
Xiaozui of the Panlongcheng site
Liu Siran, Chen Kunlong (Beijing 100083)
Zou Qiushi, Lu Jindong (Wuhan, Hubei 430072)
Chen Jianli (Beijing 100871)

Abstract: The present paper reports analytical results of slag, crucible/furnace fragments and
bronze artifacts unearthed from the Xiaozui site, which confirm bronze processing activities at Pan-
longcheng during its 4th and 5th stages (and possibly 6th and 7th stages as well). The crucibles revealed
at Xiaozui all have a shallow belly and a wide flared mouth, manufactured with iron-rich non-refractory
clay and coarse sand temper. They are stylistically different from those from the Shang City of
Zhengzhou as well as the large ceramic jars from Panlongcheng previously speculated as bronze melting
vessels. The bronze artifacts from Xiaozui are mainly copper-tin-lead (Cu-Sn-Pb) ternary alloy with a
small proportion of copper-tin (Cu-Sn) and copper-lead (Cu-Pb) alloys. Bronze fragments might have
served as raw materials or semi-products. The lead and tin contents of Xiaozui artefacts are considerably
lower than those of previously analyzed Panlongcheng ritual vessels. Though the inter-lab analytical er-
rors need to be further assessed, it clearly demonstrates that bronze artifacts with low tin or lead were in-
deed produced at Panlongcheng. A combined dataset of Xiaozui and previously published Panlongcheng
bronze suggests no significant difference between Zhengzhou and Panlongcheng in bronze composition.
Further study is needed to understand to what extent the two early Shang sites differ in metallurgical
technologies and tin/lead use.

Keywords: the Early Shang Dynasty, the Xiaozui locality at the Panlongcheng site, bronze artifacts,
slag, bronze processing crucible
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