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Abstract; Energy Dispersive X-ray Fluorescence Spectrometer ( ED-XRF) and Scanning Electron
Microscope Energy Dispersive Spectrometer (SEM-EDS) were used to analysis matrix composition, metal
particles and phases of metallurgical relics unearthed from rammed earth ruins on west side of west gate of
small town of Linzi City Site of the Qi State. Preliminary research results show that type of slag is all
reduced slag, which uses sulfur-containing copper-lead ore for pyrometallurgical smelting and is equipped

with tin material. Liquid layered upper layer during smelting process is cast to obtain high-lead lead-tin
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bronze coin, and the lower layer is high-lead. The alloy can use condensate method to produce metallic lead

and lead-tin bronze. This research initially reveals nature of metallurgical activities of the site to produce

lead bronze through smelting activities and directly cast with tin material to obtain high-lead bronze coins.,

which provides for further excavation of metallurgical connotation of the site and reconstruction of the site’s
p g

casting process and production chain. The important clues are also very important for understanding

development of ancient Chinese coinage metallurgical history.

Key words: Linzi City Site of the Qi State; Metallurgical relics; scientific analysis
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Table 1 Bulk chemical compositions of the site slag matrices /%
He U5 G Al Oy SiO, KO CaO TiO, MnO FeO CuO PbO SnO;
H1-1 7.4 36. 0 3.1 20. 1 0.4 0.3 29.0 .5 2.1 1.1
H1-2 6.0 32.1 2.5 16.9 — 0.2 40. 0 .6 1.2 0.5
HI-3 6.3 31. 4 2.6 17.8 0.3 0.2 35.5 4 2.2 2.4
H1-4 7.1 31.8 2.4 18.0 — 0.2 39.3 .6 0.4 0.2
H1-6 10.0 46. 0 3.4 17.6 0.6 0.2 20. 1 .8 0.9 0.4
Y H1L  HI-8 10. 3 40. 9 3.7 25.0 0.5 0.3 18.0 .3 0.5 0.4
H1-9 7.3 35.1 2.5 17.9 - 0.2 33.9 .5 1.3 1.2
H1-10 6.9 32.7 2.5 18.0 — 0.2 36. 6 .7 1.4 1.0
H1-11 6.1 29.9 2.4 17.6 0.0 0.2 40. 9 .7 1.3 0.9
H1-12 9.6 41.9 3.1 22.2 0.4 0.2 20. 3 .6 0.5 0.2
H1-13 9.4 40. 6 2.2 13.9 0.5 0.2 31.2 .9 0.8 0.4
H4-1 8.6 33.7 2.6 24.1 0.3 0.3 25.3 .8 1.9 2.3
H4-2 7.1 28. 2 2.2 18. 4 — 0.2 37.7 .7 1.7 3.8
H4-3 9.2 47.9 3.5 11. 6 0.6 0.2 15. 4 .0 6.3 2.3
Kbt H4e  H4-6 6.2 30. 2 2.2 17.4 — 0.2 42.4 .6 0.6 0.4
H4-7 7.3 35.0 3.0 22.0 0.4 0.3 30. 6 4 0.7 0.4
H4-8 5.6 35.9 2.8 15.3 0.4 0.3 37.8 .5 0.9 0.5
H4-9 7.2 32.6 2.3 19.7 — 0.3 36. 3 .7 0.5 0.5
TE =" RR AR BT &R
x2 BB .CREER AN
Table 2 Judgment of slag particles, products and types
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Fig. 3 Back-scattered electron images of sample H1-01
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Fig. 4 Back-scattered electron image Fig. 5 Back-scattered electron image
of sample H1-03 of sample H1-04
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Fig. 6 Back-scattered electron images of sample H1-06
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Fig. 9 Back-scattered electron image
of sample H4-03
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Fig. 8  Back-scattered electron image Fig. 10 Back-scattered electron image

of sample H1-12 of sample H4-09
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Fig. 11 Back-scattered electron image

of sample H4-4
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Fig. 12 Back-scattered electron image

of sample H4-5
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Fig. 13 Distribution of composition plots of slag from the site shown

on Ca0-FeO-SiO, ternary phase diagram
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Fig. 14 Cu-Pb binary alloy phase diagram
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