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Fig.1 Schematic diagram of cyclone electrowinning equipment
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Table 1 Test equipment parameters
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Table 2 Main metal content in waste liquor of
g L™

HNO,  Cu Bi Pd Pb

silver electrolysis

PRI Ag
BiA 1542 116 1.24

0.0012 0.006 0.027

R B  47.42 3.05 4.33  0.0027 0.043 0.096
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Table 3 Silver powder composition of the first segment %
% Cu Bi Fe Sbh Pd Se Te
gy 0. 000 1 0. 000 1 0.000 1 0. 000 1 0.000 1 0.000 3 0. 000 1 0.000 1
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i I, SR SR 4 O 1. 24 /L (H T 5 HR Y
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T AE 5 4R 1 A F 7 (42 30, BT o A X 38
% 153 3 ppm (RS HS H A 0. 006 /L) , Higk

@ 1 ppm=0.0001% ,
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Table 4 Silver powder composition of the second segment %
% Cu Bi Fe Pb Sh Pd Se Te
S 0. 61 0. 006 9 0.031 0. 000 1 0. 000 1 0.17 0. 000 1 0. 000 1
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Table 5 Silver powder composition of the first segment ¥
% Cu Bi Fe Pb Sh Pd Se Te
HE 0. 0009 0. 000 2 0.000 1 0. 000 1 0. 000 1 0. 000 4 0. 000 1 0. 000 1
R6 B (5 R
Table 6 Silver powder composition of the second segment %
% Cu Bi Fe Pb Sh Pd Se Te
Ry 0.002 3 0. 000 3 0. 000 2 0. 000 1 0. 000 1 0.000 7 0. 000 1 0. 000 1
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Tab.7 Test conditions for first electrowinning
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Table 8 Components of each section of the

B A FHUST E]/min HL L/ (A-m~2) first electrowinning g/L
— 90 750 B Ag HNO, Cu Bi
R 47.42 3.05 4.33 0.002 7
- 20 500 Lau
i Bt — 21.39 17. 06 4.35 0.0033
= 120 250 Af B — 17.65 19.45 4.33 0. 003 4
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Table 9 Compositions of electrodeposited silver powder %
p p p
IRIFILE Cu Bi Fe Sh Pd Se Te
I B — 0.000 3 0.000 1 0.000 1 0.000 1 0.000 1 0. 000 6 0.000 1 0.000 1
B — 0.0005 0.000 1 0.000 1 0.000 1 0. 000 4 0. 000 7 0.000 1 0.000 1
B = 0.001 2 0.000 1 0. 000 2 0.000 1 0. 000 2 0.0017 0. 000 1 0.000 1
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Table 10 Test conditions for second electrowinning
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Table 11 Compositions of electrodeposited silver powder %
ZR T Cu Bi Fe Sh Pd Se Te
i Be— 0. 000 4 0. 000 1 0.000 1 0. 000 1 0. 000 1 0. 000 6 0. 000 1 0. 000 1
B — 0. 0009 0. 000 2 0.000 1 0. 000 1 0. 000 2 0. 000 8 0. 000 1 0. 000 1
iy B = 0.0017 0. 000 2 0. 000 2 0. 000 1 0. 000 2 0. 0009 0. 000 1 0. 000 1
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Experimental study on cyclonic electrowinning of silver electrolysis waste liquor
ZHANG Shangfa, WANG Pengcheng, DUAN Jianfeng, ZHANG Jirun
(Yunnan Copper Co. Lid. , Kunming 650102, China)

Abstract; The electrowinning experiment of silver electrolytic waste liquor was carried out by using cyclone
electrowinning equipment, the electrowinning conditions of two kinds of typical silver ion concentration waste liquid
A (silver ion concentration 15.42 g/L1.) and B (silver ion concentration 47.42 g/L.) were studied. The results
showed that the silver powder of IC-Ag 99.99 standard could be produced by using 500 A/m’ for 40 min and
250 A/m’ for 20 min in waste liquid A, the direct yield of qualified silver powder reached 79.2% ; the silver
powder of IC-Ag 99.99 standard could be produced by using 750 A/m” for 90 min, 500 A/m” for 40 min and
250 A/m” for 40 min in waste liquid B, the direct yield of qualified silver powder reached 72.7% , the impurity
copper and palladium in the process of electrowinning of silver electrolytic waste liquor began to precipitate largely
with the decrease of silver; with the electrowinning process copper, palladium and other silver electrolyte needed to
be purified impurities continue to produce ,the aim of impurity removal of electrolyte was realized ,the electrowinning
liquid could return to the silver electrolysis system to continue to use,the zero discharge of waste liquid in silver
electrolysis process was realized simultaneously, the method overcame the problem that nitrate was difficult to be
treated in silver electrolysis waste liquor.

Key words: cyclonic electrodeposition ; silver powder; copper; palladium; zero emission; electrolysis; electrolytic

waste liquor



