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Table 1 Chemical compositions of copper smelting slag ( SS) %

)% Cu Fe S CaO MgO
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Table 2 Basic parameters of smelting
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Fig.1 Chemical composition of slag samples from direct reduction smelting and matte reduction smelting
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Fig.2 Chemical composition of slag samples during the oxidation-reduction smelting reduction period
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Table 3 Flotation-magnetic separation results ( averaged)
%
S Cu Fe Sio, Pb 7n As Sh
FT 0.33 42.06 27.89 0.84 2.31 0.165 0.37
CC 30.07 29.33 15.21 1.43 4.14 3.31 6.03
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Table 4 Smelting experiment results ( averaged) wt%

GG Cu Fe Si0, Pb Zn As Sh

RST 0.32 35.32 30.21 0.078 4 1.39 0.003 1 0.004 7
RSM 12.20 63.18 — 1. 468 1.50 1. 088 2. 896
RMST 0.31 36.21 25.84 0.099 3 1.28 0.003 3 0.005 8
RMSM 10. 50 64. 15 — 1.902 1.50 1. 196 2. 847
ORST 0.32 38.33 28.70 0.0402 1.87 0.0011 0.004 6
ORSM 12.97 65.29 — 1.727 1. 834 1. 052 1.783
RSD 0.99 3.78 10. 48 44.09 1. 19 1.62 5.13
RMSD 0. 86 3.95 11. 38 47.45 1.39 2.39 4.25
ORSD 1.05 4.10 10. 88 41.64 2.22 2.86 5.33
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Fig.3 SEM images of the upper and lower layers of the collected matte copper
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Fig.4 Comparison of copper recovery rate and copper content in tailings
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the copper concentrate ( copper concentrate)
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Table 5 Evaluation of various processes for Pb, Zn and Sb element recovery
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Pyrometallurgical recovery process of copper smelting slag

and enrichment law of lead, zinc and antimony

QIAN Peng, WANG Hongyang *
(Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; The smelting slag produced by pyrometallurgy of copper concentrate is recovered by flotation

and the tailings contain Pb, Zn and Sb, which still have certain economic value for recovery.

Comparative pilot tests were conducted on three typical pyrometallurgical recovery processes: direct

reduction smelting, matte reduction smelting, and oxidation-reduction smelting. The results show the

pyrometallurgical recovery process can achieve an ideal copper recovery rate, but different processes have

different recovery effects on Pb, Zn and Sb; direct reduction smelting has improved the recovery rate of

Pb; matte reduction smelting has improved the recovery rate of Zn; the smelting method requires a large

amount of reducing agents and energy, and the economy needs to be carefully considered. The

pyrometallurgical process is suitable for research as a backup process for copper recovery.

Keywords: copper smelting slag; lead and zinc recovery; pyrometallurgical smelting; flotation; direct

reduction smelting; matte reduction smelting; oxidation-reduction smelting o
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