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Stepwise leaching and recovery of copper, silver and lead from lead chloride slag
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Abstract: A step-by-step leaching process was used to recover copper, silver and lead from the lead
chloride slag generated during the bismuth refining process. Copper was first leached under low acid
conditions and separated from lead and silver. Then, the separation of lead and silver was achieved
through ammonia leaching. Process experiments were conducted using an optimized scheme. The results
showed that in the copper leaching stage, by controlling the initial reaction at pH of 3 and liquid-solid ratio
of 5:1, adding 1.1 times sodium sulfate, and leaching at 75 °C for 1.5 hours, the copper content in the
leaching residue of lead chloride slag could be decreased to 0.1%, and the silver content in the reaction
solution was not more than 2 mg/L. In the silver leaching stage, by controlling the ammonia concentration
at 7%, and leaching at 50 °C for 1.5 hours, the silver content in the leaching could decreased to 100 g/t.
The process test indicates that a good comprehensive recovery outcome can be realized by this technique.
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Tab.1 The element content in lead chloride slag /%
JLE Au* Ag Cu Sb Pb Bi  As

SHE 73 199 563 094 6084 080 0.11
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Fig.1 The process flow-sheet for lead chloride slag
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Fig.2 Effect of pH on copper content in leaching residue
and silver content in leaching solution

75

0.8 0.9 1 1.1 1.2 13
Na,SO, (I /iR )

B 3 BERAVINA BN B M S BRI
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Fig.4 Effect of temperature on
copper content in leaching residue
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1500 r
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éﬁ 1000 A Tab.2 The content of copper in leaching residue and silver in the
500 | leaching solution
EH#E Cu R A
AR — "
0 ) ' ' ' SEY% ECEY% R (mgL) KA %
0.5 1 1.5 2 2.5 3
t/h 1 0.09 99.43 2.0 0.05
B9 JSLR T X HY P R A B R 2 0.11 99.08 1.8 0.05
Fig.9 Effect of reaction time on 3 0.12 98.91 1.5 0.04
silver content in leaching residue 4 0.08 99.61 2.2 0.06
5 0.10 99.26 2.1 0.05
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Tab.3 The content of silver in leaching residue

PATHE FKIRHET Ag & 8/(gh)
1 110
2 100
3 115
4 100
5 96
T 104
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LT SV PR A R B, A T RAE
IO

4 Hig

1) RAVKEE R RNt mT LUK S AL
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IFER 1.5h, ZIREHRERSEESR 100 g/t A4,
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