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Table 1 Operation parameters of copper

electrolysis system
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Table 2 Chemical compositions of anode 10°°
TE Cu* As Sh Te Ni Ph Se Bi Fe 0
REpFEM  99.45 15 55 86 1400 650 260 45 80 2900
BRI 99.33 1800 520 102 1520 770 240 80 65 1600
e x TTRPNLH% .
R R — R A, B R A B — 2 B AR B AR S i A B A A7 AROUE 4 2 45 4 AT

PCE I, Ve P A - 5 R 5, BEL 1 <6 s 4k
SV O BIE ST AR BH AR B AR T B TR, 2 1 B

(a) “H LA

(b) A A

o 1SR AL B A ARG it B e 3% Tk B B
TR T4 LB 4

1 P Bl
Fig.1 SEM images
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Fig.2 Metallographic Structure
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Table 3 Effects of copper ion concentration on electrolysis process
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Table 4 Relationship between copper ion saturated concentration and sulfuric acid concentration at 25 C

g/L
H, SO, ¥ & 0 20 40 60 100 150 180
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Table 5 Concentration distribution of copper ion and sulfuric acid at different depths of electrolytic cell

g/L
RlUEAL Ccu®* H,S0, As Sh Bi Pb Fe Ni Sn
L2 45.10 166. 80 12.15 0.31 0.19 0. 026 0.36 13.21 0. 005
P2 (BEVR T 65 em Ab) 46.10 163.73 12.15 0.30 0.19 0. 025 0.36 13.20 0. 005
T2 (B E 130 em Ab) 48.67 159. 65 12.59 0.30 0.19 0. 027 0.39 13. 00 0. 005
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Table 6 Saturated concentration of copper ions in electrolyte under different temperatures g/L
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Fig.3 Relationship of temperature and Cu’*
saturated concentration
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Fig.4 Morphologies of low arsenic anode after
passivation and improvement under the temperature

of 65 °C and current density of 280 A/m”
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Study on formation mechanism and control technology of anode

passivation in low-arsenic copper anode electrolysis
ZHANG Xu-yong', LI Lu', CHEN Si-lei', HU Yi-wen', HOU Juan-qi’, YANG Peng'
(1. Jiangxi Copper Technology Institute Co. , Ltd. , Nanchang 330096, China;
(2. Guixi Smelter of Jiangxi Copper, Yingtan 335000, China)

Abstract; Currently, arsenic is the only impurity known to inhibit copper anode passivation. In copper
electrorefining, copper anodes must contain a certain amount of arsenic to obtain high quality cathode copper.
Anode passivation is prone to occur in low-arsenic anode electrolysis, which can cause such problems as increased
power consumption, worsen cathode copper quality and reduced production capacity. Based on this, the paper
analyzes the formation mechanism of low-arsenic anode passivation with respect to the impact the arsenic on the
microstructure of copper anode, discusses the impact of copper and acid concentration, temperature and additive in
the electrolyte on the electrolytic process and proposes key technology of inhibiting anode passivation. Under the
process conditions that the electrolyte temperature is 65 °C | copper and acid concentration is lowered to 40 g/L and
165 g/L respectively, glycerine is added based on the original additive, the current density rises to 280 A/m” and
there is no anode passivation of low-arsenic anode, which significantly improves the production efficiency of copper
electrolysis.
Key words: copper anode; low arsenic; anode passivation; formation mechanism; control technology; current

density ; copper ion concentration; sulfuric acid concentration



