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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.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

HLFE/V
0.001 575
0.003 288
0.005 001
0.006 714
0.008 426
0.010 139
0.011 852
0.013 565
0.015278
0.016 990

with different structures

& ZAL Pb 5 4 AR S A 25 ¥ BHAR R AT 07 FLASEALL
SIS AN () A 2 T H, A P 3 B A A s R, TR
P AT S RN SE BRI AT 1 DN BN 45+ AT 04k
FF [R5 R T B A 15 A
2.1.3 /NG

TP BLS R, T O R TP IR SR B0



2023 4 A2 §E

LA JET I REREAE R RO S R R AR A B O LT TS - 1L -

S BERBAT BRI ES FA X FEL A AN REFEAT TE 25
1) SRR (R 1 I~V ki 7 =)
51 BN SRR Z ] (R i it 2, A B TRERg iz
e ) SRR RIORE IO 4, B8 v FRL TS , BRI g
2) 5 HAbF B A AR L, ) =R SR A £
FL AR P A e R AW P A {007 P AR % 1T P 7 % R
275 0o 5 o o (AR SN YA A Y 1 1
Je S93340 IS0 5 AR D 3 R F 3 56 T R 2
FBHAR AL 55 S5 ) 5% e 75 T 1 07 ELRSRLAI 55, DA A
R e L LRI R I RE AR R B R Sy, AL
E(ERS RS A
2.2 AT/ RBREGSYMIERTGT
] P B/ A 2 M b )z I A AR
AR R T2, A R A (M) BH
W, A DURRAE B AR b i) 0 A 540 VAT, VT v i)
B PR EE R 4R DTN T R i F R
B AR A B4 T A, BH A ™ A AR, AT O R K
(2) ~(3) %,
Cu** +2e—Cu (2)
20H™ -0 + H,0 +2e (3)
FEN LR U A R rh, R TP 2 EE AR
T, R FER 50% oA o H FL AR AR E N B
HLFE, BLAZHLFESH 1700 ~2 700 kW -h/t, REFERL R 11
F2 i R AT R ] R AR R R RO R A
S PR, AR P FE R R DG B R (PR 1 4
AR . CABFRREL T AR Z Rtk £ 5y H i %
TN T B DARRAIRREAE , L o H A It 32 R v fi
FESER G A o 38 R AL LR A ST
AGETR AT DIASEALL P g PN B8 P AR P i S AR B, DT XS
TEZHATIA, BEE AR S I O , B ARRERE
2.2, 1 HURBR I RE R
H B 1Y) 32 2D A e L R, W R N 2
Fow M L RRMERE AR N S e Bl i s R A
&3k, AL 2= I N F 2 W B G, H S R B S 11
BBy o3 A4 SR AR AR A A R 2R PP HOR & 5 4R
B i) e
PR At 0 3 47 2 PSRRI B 1 LS, FL AR
PN A2 FLIT 53 A 5] 5 PR e 2ok A v F i U SR
A A LA 330 S 41 A FL i YR P B S TR R TN
T S AR 0 R PN A5 B S I HGE R
FEL PRV R B BHAR Dl DO R i L v A v FHL e A PR

SES MR

2R S AU S T R AR Y Y B R
VEF BB R CFD Rl 4 4 Xk 4 e g 1 Py e
Y R A T EUE A AR B g iR
FERE PN A5 DX 0 A7 1 400, [) B 0T P e A AT T
POV 43 HT , 2 IUAE A LSRR TR A A AN 5T R
L[] P75 H g =X AT AR PR E o A 38 ) e )
Pl o SRR LU R A BT 4,
T 4 P[RR 2 A P FE A Bl R Y
YRR S ) A S IR T RE AL, 3X 4 Fp
PR T A3 R — IR IR AR G
HOU R S EE R 5 BIFSE 25 R R T, IR
R R X P A VB I R R SR VR Y 4 A LA
b R A R 2 AR YT B A — i
WS 4 %, W 25 R PR A R A A A
AN A1 RO i R T R E DRI Y, SR, >R
IR RS HER” BENS B I H Ao VTV | X S b AR
Fo B AR [B], TT 4R R R, BN e R
“TUHIF COMSOL Multiphysics 45 ELE 3 44 45
fiff 2ok TR v R IR 3 20 A I L AT 43 A, 1 R N
HE R4 A A PN R AR I Sl LI AR B T I
ISR BUAE WA RN R b 7 B AR 22 (] g X
S8, T Y11 Ak P A R S T AL T R
T sl AL, JoI B IR TG 5 18 K BB AR 2 1]
P A VR U S/ ), YR 1T 9 SRR T R R
2.2.2  HLfRRESE RS R

W E A P R 28 T B B 2B 7 RO
T o R FISCAR Yl T At K AR BIFSR UR 32
BUERA I T 2S5 S Rk SR AR 5
A P BEAR 6 0L 0 F 1) PR S DR e s
H A, RZEGRTRT 8 PR GEAE T H S, F A
L A JES S BRI (A 1T A, DR AR R TOU5S ) o 1 97
R AR A TR TR B R R SR A K R
R IR SR AR — N RO

ZENG 21 3545 R 75 1 % il COMSOL Mul-
tiphysics T H AT I A% T — A B B4R Ha f 4%, 10
K6 Fr7R. i A A8 [R) B A EMEW A i 1
METTOP Hi fiftfl \DBSA L fift 48 (00 i, AR IR
FRE U JoUks 32 3 Jy 11 22 30 TR 47 iy 1l . EMEW
P A ELAT B R R 1) B R AR 15 0, FL A VR LA
Se B It 1 1 T Ao P A, T PR R 2 T ) %o 4
58 ; METTOP F Al 52 500 | 76 4 Fi AW [R] Bt 174 754 ]



c12 . v EH CH & 5 & BEITZ

[ |

z 0:"—1=L‘—5"\,5 én, —_— DN ;\ z

I - e x10301 H:'.DJXL%/ b5 % %._I
(a) AL (b) fURLE

B 6 Hr A Al i LT AR

Fig.6 The geometry of the innovative copper

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



