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Recovery of silver and gold in zinc hydrometallurgy residue by preleaching-cyanide leaching

ZHANG Ji-wen, ZHANG Wei-xiao, LU Juan-sha®, DU Cheng-gang
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Abstract: The zinc leaching residue of a smelter has fine sliver particle size, and the silver and gold
contents are 381.3 g/t and 1.02 g/t, respectively. They can be recovered by the preleaching - solution
sulfide precipitation - cyanide leaching of pre-leaching residue - zinc powder replacement of leaching
solution processes. The effects of pre-leaching conditions on leaching efficiency of silver and gold were
studied. The condition experiment shows that agent A has better preleaching efficiency than acid leaching
and ammonia leaching. The optimum pre leaching conditions are as follows: 200 g/L of Agent A , leaching
liquid-solid ratio of 2:1, leaching at 50°C for 3 hours. The pre leaching residue rate obtained from the
comprehensive condition experiment is 66.2%. The leaching recovery of gold and silver is 85.7% and
92.9%, respectively.

Keywords: nonferrous metal metallurgy; zinc leaching residue; recovery of gold and silver; preleaching;
cyanide leaching
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Tab.l The multi-element analysis results of zinc hydrometal-

lurgy residue

% Ag Au Zn Cu Pb
HE 3813gt 1.02gt 601% 033% 2.28%
D% Fe S As Fex03 SiO2

o 16.93% 1.60%  0.46%  652% 12.30%
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Fig.1 The results of particle size analysis and the relative

distribution of silver content
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Fig.2 The flow chart of the experiment
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Tab.2 Test results of different pre-leaching regnants

s WRE FULESAL(g/) BHE%
FUEN /% Au Ag Au Ag
x 100 0.76 370.3 255 29
R iR 255 0.44 271.5 80.0 818
AT 100 0.28 367.2 725 3.7

27 A 62.2 0.32 36.5 80.5 94.0

R 3 AFNREIREEE R

Tab.3 Pharmaceutical concentration test results

HRA  TRE FALE &AL BEHZE/%
WENgL) /% Au Ag Au Ag
100 688 022 6154 852 889
200 624  0.19 34.63 884 943
300 632  0.16 3082 90.1 949
400 684  0.15 29.88 89.9  94.6
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Tab.4 The result of the liquid-solid ratio test

WAL R BALHE (g RHE%
BE/% Au Ag Au Ag
1:1 80.0 0.19 61.54 85.09 5528
2:1 66.0 0.19 34.63 87.71 91.76
3:1 62.4 0.15 30.82 90.82 9331

x5 REBRERRS R
Tab.5 The results of the leaching temperature test
TR RAGHE R AL(/t) RHE%
BE/% Au Ag Au Ag
Eif 70.0 0.21 32.87 85.6 94.0
50 66.8 0.15 32.94 90.2 94.2
70 69.6 0.19 3545 87.0 93.5
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Tab.6 The results of the leaching time test
iz A T DL (/)

R %

W BR%  Au Ag Au Ag
2 71.0 0.20 35.87 86.1 933
3 66.8 0.15 32.94 902 942
4 66.2 0.16 34.55 89.6  94.0
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Tab.7 The result of the comprehensive condition experiment

S iR FAE S AL(g/t) BEH#%/%

5 BH/% Au Ag Au Ag
1 66.4 0.20 41.02 87.0 92.9
2 65.7 0.21 41.00 86.5 92.9
3 67.0 0.25 40.60 83.6 92.9

Ty 66.4 0.22 40.87 85.7 92.9
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