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Table 1 Five liquid feeding methods and current

efficiency of zinc electrolytic cell
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Fig.1 Structure of zinc electrolytic cell
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Fig.2 Physical model and boundary conditions
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Fig.3 Comparison of cell voltages of three

different anodes in electrodeposition
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Fig.4 Distribution of current density on

electrode surface
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Fig.5 Surface potential distribution of anodes

with different structures
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electrolytic cell
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Fig.7 Flow velocity field of fluid in the innovative electrolytic cell

BUL,

1) i EL e i 4 ARy 20 — R iR AL
BERER  JRER O NSRS BRI T, R
RIS I T AT A e S A BE A S I s e i
isuSu RSB R vE=I E e T LN R € R
JE I Ee.

2) 551 G i L R L S TR AR FL AR (181 6)
TRAR A 2 A AT QLS I 4 U A R B TR B, 732
DXl A B 9 )5 AR XA S AR S A R AR AR R
A SEOINASY (RIS sk A% S5, (83l B o0 A S ) A
FTF P L PRARCR , FEARBERE

TEARR DT FE | LS4 ] A ADL7 FLER A %o



2023 4F4 A2 5

HLAG . LT REREFE D0 AR SR IR S LT e e - 13 -

| FREE(107 m/s)

0.1

B8 BREFIKIET 100 wm YA T FARR IR
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microns away from the front of the cathode
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Table 2 Research progress of physical field characteristics analysis of electrodeposition metal electrolytic cell
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Research progress on simulation of electrolyte flow field and electrolyzer
structure based on energy saving and consumption reduction
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Abstract; Electricity consumption in the electrolysis process accounts for more than 50% of the total energy
consumption ratio, and the electrolysis process is a coupling of multiple physical fields and electrochemical
reactions with complex influencing factors. Currently, simulation of physical and electric fields can achieve the
purpose of optimizing electricity consumption. This paper compiles the literature on numerical simulation of multi-
physics fields such as electrolyte flow rate field, ion concentration field and electric field in zinc, copper,
manganese and nickel electrolytic cells using COMSOL Multiphysics and ANSYS, and analyzes the research results
to conclude that the energy consumption on electrolytic cells depends on the distribution of multi-physics fields in
the cells, and by changing the electrolyte feeding method, anode material, electrolyzer geometry, temperature,
plate spacing, electrode size, and plate placement, the current efficiency and energy consumption can be
influenced; numerical simulation of the electrolysis process using simulation software can simulate the actual
electrolysis process, which can help optimize the process and save costs. The current simulation mainly focuses on
internal factors such as process parameters, electrode structure, electrolyzer structure, and electrolyte flow field in
the electrolysis process, and the research results are very fruitful in controlling product impurities, improving
productivity and current efficiency, improving surface quality and collecting sludge. However, the model is
idealized, and in the future, more attention should be paid to the integration with reality, taking into account the
effects of temperature, humidity, environment and other factors, provide more accurate simulation results.
Key words: electrolytic energy consumption; electrolyzer structure; electrolyte flow field; simulation; multi-

physical field coupling; current efficiency; optimization process



