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Abstract: With the copper electrolytic cell of domestic copper smelter as the prototype based on computational fluid
dynamics, the flow fields in the copper electrolytic cell were simulated with Fluent software, and the flow condition of
electrolyte on different characteristics cross-section inner cell were analyzed. The results show that the electrolyte flow
conditions from simulation basically agrees well with the local observation results, then, the effectiveness of simulation
results is validated. The electrolyte effective flux in characteristic region using the “Bottom inlet to top outlet” circulation
way of electrolyte were calculated, and the effective utilization of the electrolyte is only about 15.41%. After analyzing of
the causes for the problem, the specific suggestions and measures were proposed, and the theoretical basis to optimize the
cell structure, improve operation process and expand capacity was put forward.
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Fig. 1 Schematic diagram of structure of copper electrolytic cell (Unit: mm)
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Table 1 Major parameters of copper electrolytic cell

Parameter Value Parameter Value
Anode plate size/mm 962X1026 X46 Cathode plate size/mm 1034X1085X3.3
Anode plate number 56 Cathode plate number 55
Different name plate distance/mm 50 The same name plate distance/mm 100
Electrolyte temperature/'C 63 Electrolyte gravity/(t-m ) 1.25
Cell voltage/V 0.3 Current density/(A'm 2) 300
Diameter of in-out nozzle/mm 50 Circulation flux of electrolyte/(L-min”") 35
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Fig. 4 Electrolyte flow condition on Y characteristics cross-sections: (a) Y=1.4 m; (b) ¥=0.15 m; (c) ¥=0.7 m
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Fig. 6 Electrolyte flow condition on Z characteristics cross-sections: (a) Z=0.585 m; (b) Z=1.12 m
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Fig. 8 Variation curves of flow velocity of electrolyte on characteristics streamlines: (a) Line 1; (b) Line 2; (c) Line 3; (d) Line 4
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