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The Effect of Copper Ion on Silver Electrolysis

WANG Shaolong, WANG Ruishan, YU Qiuyan
(Yunnan Chihong Zinc & Germanium Co. Ltd., Qujing 655011, Yunnan, China)

Abstract: The conductivity of AgNO; solution with different Cu®* concentration was measured by
conductivity meter. The effect of Cu® on cathodic polarization of Ag was investigated by the liner sweep
voltammetry. Constant current deposition experiments were used to study the effect of Cu®" concentration
on copper contamination of silver power. The results showed that the conductivity of AgNOj; solution
increased with increasing Cu®" concentration. The Cu®" has an inhibition effect on reduction of Ag. The
cathodic reduction potential of Ag shifted to negative-direction with the increment of Cu®" concentration.
The silver contains an excessive level of copper when Cu®" concentration is above 21.32 g/L. The content
of impurity elements such as Bi, Fe, Pb and Te are lower when Cu" concentration is between 10~20 g/L.
Key words: nonferrous metallurgy; copper ion; silver electrolysis; conductivity; liner sweep voltammetry;
cathodic polarization
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Fig.1 The effect of Cu®* on conductivity of AgNO; solution

HIE 1 ATLLEE, AgNO; BRI oL SR %
Cu™ W SN T EH T, PRI ML o6 &
(FHIE R EL =0.998) . AgNO; ¥R 1) HL T R A2 Vi
BN HLBS T L R TR A, AgNO; T
K Cu™if, HH SR RRN:

KF( |z | ey ug+ | zow | com uon+ | Zpgt | Cag'

uag'+ | 2o, | enoy unoy) ey

A Kk NHSFE, S/m; F N Faraday %%0, 96500

C/mol; ¢ B TFUREE, mol/Ls u N T B, m¥(sV);
| z | 7 Hs f g

W) Cu™™ 2 LA Cu(NOs), 3H,0 FEATER
TN, 24 Cu(NO;),-3H,0 ¥ IiNE] AgNOs ¥R 5 »
H AR
=F( |z | ewr uw+ | zow | conw uon+ | Zag | cag'

uag | zno, | enoy tuno,* | 2o | ccr uc) (2)

H LRI, AgNO; I TR M, —J7TH
T COTWRIERN; B 5T NOy W IE FIRE
o #E HNOs 10 g/L, Ag 5 100 g/L ] AgNO;
VW, NOSWREN 68.4 g/L. 4 Cu” KN
20 g/LF, NO; WERINT 38.7 g/L, LRSS Cu™
AN T 0.57 £, A HE 20 20.2 S/m
IET 30.2 S/m, HEIEZ1N 0.5 5, PiERIIEHE L
BB, FW Cu™ AgNO; VAR fL SR N 5T
MRt AEH K.

2.2 FARRALHE T
K 2 AARTE Cu® Wk BB Ak 25 14



36

pal:

35 %

140
120 .

1003

[e]
(=)

Current density/(mA/mz)
N
(=] (e}

[\
(=}

(=)

1 1 |
0.20 0.25 0.30 0.35 0.40
Potential/V(Vs.SCE)

2 NF Cu™ WREET BIRAR AL Hh £ E (I E B v=1 mV/s)
Fig.2 Linear sweep voltammetry of cathode with different

Cu** concentration and a scan rate of 1 mV/s
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Fig.3 The effect of Cu®* on the copper content
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Tab.1 The concentration of Cu®" in the electrolyte before and

after electrolysis

HLEERT Cu® IR /(g/L) 1023 14.11 1847 21.32 2543
ML S Cu® IRE/(g/L) 1034 1525 18.68 21.46 25.72
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