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Table 1 Main parameters of simulation model

Parameter Value Expression
System temperature/K 333 To
Anode potential/V 0.3 phis_anode
Cathode potential/V 0 phis_cathode
Balanced exchange current density/(A-m™2) 200 Jo
Copper ion concentration/(mol-L™) 760 Cinit
Copper ion diffusion coefficient/(m?-s™!) 3.5X1078 D Cu
Cathode symmetry factor 0.23 Oc
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Fig. 9 Nodulation morphology and current density distribution of nodulation obtained by simulation after 17 h growth
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Cathodic current change and nodulation morphology during
short circuit of copper electrolysis

MENG Yi, LIU Huan, LI Chun, TIE Jun, ZHAO Ren-tao

(School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China)

Abstract: In the production of copper electro-refining, the short circuit between cathode and anode caused by
nodulation leads to obvious loss of current efficiency and decrease of product quality. The occurrence of short
circuit can be judged quickly and accurately by detecting cathode current. In this paper, a copper electrolysis
system was constructed in the laboratory to simulate the short-circuit process caused by a single nodulation. The
change of cathode current during the whole process of nodulation growing and the morphology of the nodulation
were studied. Furthermore, the growth process of nodulation was simulated by COMSOL Multiphysics software to
establish the nodulation growth model. The results show that, the change of cathode current before short circuit is
not obvious, resulting in a difficulty to predict the short circuit. However, once the short circuit occurs, the current
increases rapidly in rate range of 0.47—-0.94 A/min, which can be used to detect the short circuit quickly. Based on
the electrolysis experiment, the growth rate of coronal formed at the front of the nodulation is 0.19 mm/h along the
radial direction, and the dendritic bulge formed locally at the front of the coronal accelerates the growth rate of the
nodulation along the axial direction, reaching up to 0.33 mm/h, as a result of the significant increase of the
nodulation size in the process of electrolysis. According to the results of experiment and simulation, in the later
electrolysis process, the high current density around the nodulation will cause the nonuniform deposition of copper
at the front of the coronal in some local regions. As a result, the nodulation will grow rapidly to contact the anode
finally, leading to the interelectrode short circuit.
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