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Application and Development of New Technology of
Parallel Flow Copper Electrolysis
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2. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of

Associated Resources, Longyan 362604, Fujian, China)

Abstract: Parallel flow copper electrolysis refining new technology has been developed for more than 10
years, since the first 720 slots in 2011 large-scale industrial application, current density jumps from 330 A/m’ to
420 A/m’ above, and the new technology has advanced economic and technical indicators. Based on
mechanism of development of new technology application, production practice case introduction, technical
and economic index comparison and analysis, future prospects for development were mainly discussed. The
new technology of parallel flow copper electrolysis has absolute advantages in improving the space-time
yield of electrolysis process, which lays a foundation for the research and development of copper deposition
technology to achieve chemical and physical quality under extremely high current density in the future.
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Fig. 1 Copper concentration in front of anode plate (a) and cathode plate (b)
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Fig. 2 Flow pattern of electrolyte between two poles of

electrolysis process:Natural convection and flow rate
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Fig. 3 Tangential flow velocity distribution on electrode surface
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Fig. 7 Parallel flow with different inlet methods
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Table 1 Application comparison of different types of parallel flow

technology in domestic copper electrolysis

24 B e T2 AT AR JBS B A O AT X 1] AT 3
AL 4™ 1 (8] 1978 4 2011 4E 6 A 2016 4E 5 H 2018 4F 11 A
R FELA L A GYI D AR D
/(A s m ?) 280~330 380~450 300 350~400
H, 7 2 A 720~1 440 720 360(—1t) 1088
AETPREIT t 20~40 30 10 40
BH # J& 37/ d 19/20 15/16 20 16
345 4t v A4 2 3 2 2
i TR I B °C 62~66 66~68 62~65 65~68
PO EE A R /(L e min D) 25~35 90~100 40 60~70
MR & (g« L7D 42~46 48~52 45~48 46~50
HL M 5/ (mg » L1 40~45 50~55 40~45 50~60
WL TR (g LD 175~185 162~170 160~170 160~170
I 40 4 JOR i R 2 40~55 70~80 40~50 40~60
i 40 B M T RE g 40~55 70~80 40~50 40~60
LAY 0.29~0. 4 0.35~0. 48 0.30~0. 36 0.35~0.45
S B %o 3.5~6.5 <2 <1.5 <2
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Table 2 Comparison of temperature of electrolyte and copper content in

electrolyte between conventional process and parallel flow technology™’

- H, i FE Y iR B[ °C O o/ (g e LD
G TR JEE [mm P, : : P TR ——— : —
AT AR feg 1.2 AT B RS W A G T2 A I v H

100 66.5 66.8 67.0 63.5 63.7 63. 4 50. 87 47. 84
110 66. 4 66.5 66. 7 63.9 64.0 63.5
120 66. 2 66. 3 66. 3 64.3 64. 4 63.9 50. 81 47.41
130 65.9 66. 1 66.0 64.8 64.7 64. 2
140 65.7 65.9 65.8 65. 1 65.3 65. 1 50. 74 47. 31
150 65. 6 65. 8 65. 4 65. 4 65. 6 65. 4
160 65. 4 65.7 65. 4 65. 4 65.8 65.7 50. 65 47. 24
170 65.3 65.3 65.3 65.8 66. 2 66. 1
180 65. 1 65. 1 65.2 66.3 66. 1 66.5 50. 64 47.01
200 50. 58 46. 88

N max ZE1H —1.4 —1.7 —1.8 2.8 2.4 3.1 0.29 0. 96
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Fig. 8 Current distribution between cathode
electrodes in parallel current technology and

conventional process electrolytic cell
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Table 3 Operating cost analysis of investment in different processes of 400 kt cathode copper
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