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Fig.1 Half cell model and grid division

1.2 R FHMERRR

1) W7 SR A A AR B Al s FRL AR AR T Ak
PHARE A 8 kA FLIL L 5 BAAR B2 2R Al v A7, 34 h
O V5 3 393 2 1 Hio O % B O O S8 F figf A9 o ) BH
AR TR B8 I Ay S AR AT A H L 4
N BB IAE 1] B 5 22 B AR I A 7 A S i £ 4 )
T AR H DR E R R X R 37 B W 5 220 % P AR B
A IR 18] AR T FE T 7 A 14 B AR 18] 25 Bt

2) PRI FORAF AR R B . ST Y
ik DRI N S — A B L E 0 1323 K g
P fi 1 P AR S5 G T4 2 2R 1 SR AR M R T
PR R L 118.5 W/m” 5 5 U T H fh 1 . fp
UESIE eSS U (P § N EAL w0 B VS AT



2023 4E 12 45 6 ]

SRR SE B RS A AR A - i A i B Y 52 ) - 79 -

4.29 W+ (m”-K) ~' S JRHES RS A @ a2, B
NRRAS BT LR S — R A IR ICA 1308 K
X R THT A R Ja R 2R T B Ry A6 25, v ik (43 ) i
H 0,
1.3 #=HFE
M 22 v i 45 rRL i S e, s B A Y 3
W AT LARIAR (1) .
O'Xiél+ayi§+0'zazif=0 (1)
ox ay 0z
XA SHFREAL, Vio HHFR,S/m,x y.2
HL A P URLE 3 — 4 TR AR A
i 1 LA A A7) T T TR S e =
G ARE B AL S 15 B =R
i, W (2) .
ST aTdT
[y ay2 9z ] +[%=0 (2)
2z g B I (] P R AR R o R 1Y A LA
W/m’ ;p RHOCHARE B  kg/m® ; C A HOCIR A,
1/ (kg-K) ;a = A/ (pC) AP WAL, m*/s, A H T4
REGW/ (mek) s T O i i N TS, K vy o2 9 HS
SRR PN IR B 37 — 4 [A] A AR o

2 8 kA Hit AU IR FHAR ST IE
SCHR[4 1B 5 W1, TRV HE 5 ) P s 2
0, PR AR /I A8 8 o ) DSk o 43

HU /A -

A1.01x10°
X1

o
o
|

TIITEIINIY

T e o e e o T o
SO NN Wk B hONI~100\0O
DPOUNNORNROANWOILRO

4 CEIIINNIIITITIEIRNT

~
—_
X
—
(=}
w

A G2, I HAR T B IE T 75 9 B 3 10 <6
JEHMIXY L B LA, TGS BHAR T #8870 458 el i
T ISCABUS 14 TR AT, 38 e 46 o B A G 0 ) 88 DAL T
AR BEARABUAR , BEAIJSEIEE A 38, T LA R 37 1 L i
O B A R BE I R B AR A iR T 1 O S A B
A S AR I 5 BRAT IS A BRI A2 4 JE o FL 3 B
TEARIRES L o i B, ot — 2 R S o0 A, BERS
S ) KT BAAR RS D~ BRTE | LAt e A, Dk
S o

A3Ci2 F COSMOL B, 16 BRI 45 44 2 Bk
TEARALZEAE T, X BRAR TSR (/N A LA ) 23 53] X
0°.2°,4°.6°.8° [ 10° K% FH AR A8 AR BE HEA T HL B4
AT, DRSS B B 25 A 0 AR e et
2.1 BAREEEHEHIRREES

2(a) 5I& 2(b) 5338 FE AN BUAE PHAR 25
AR BRI AL AT |5 A I 8 A 1 O
AL VLSRR DA A R 2 R A AR — 2, i
2 () AR R 5 J Ak Fy R I B v T 2(b) L [ 2
(b)) BRI Ji 0 1y v, 30 85 5 SR, HL 0 A3 B O 33 2
3K 2 PR A DI A i B A3 B 1 19 R 0 42 Ak i BB/
DAL IE BAR A ERIR IR A 2 K T A SR
fife SO 42 fk 1A AL, P LA RE A A A58 APR FL T B kD
BRARR RO RET 2 s BIAR 75 fi

LA /A - m™

Lo — o= IR 1o ol s o s
— WSRO —ER—Wh

x 10°

2 BARAEARTI R Y HL I 0 A

Fig.2 Current density distribution before and after cathode optimization
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Fig.3 Current density distribution at various angles after anode optimization
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Fig.4 Voltage distribution at various angles after anode optimization
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Fig.5 Isosurface distribution of thermal field at each dip Angle after optimization of anode and cathode
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Effect of anode and cathode structure optimization on
electric heating field of rare earth electrolytic cell
GONG Yaoteng, CHEN Zebin, LYU Zhaodong, PANG Qishou, WAN Fuxing, LIU Sheng
(School of Mechanical and Electrical Engineering, Jiangsi University of Science and Technology, Ganzhou 341000, China)

Abstract; Aiming at the unreasonable distribution of electric heating field caused by the deformation of anode after
consumption and the excessive current density at the bottom of cathode rod in rare earth electrolytic cell, taking an
8 kA rare earth electrolytic cell of an enterprise as the research object, the three-dimensional electric heating field
simulation was carried out by using COMSOL multi-physical field coupling software to optimize the model of anode
inclination and cathode structure simultaneously. The electric field distribution of electrolytic cell was obtained and
analyzed. The results show that the current density at the bottom of the cathode rod decreases and the electric field
distribution in the bottom half of the electrolytic cell is more uniform after the cathode is optimized into a
hemispherical shape, which improves the local overheating of the electrolytic cell. When the anode dip Angle
increases, the voltage in the tank decreases, and the high temperature area shifts to the bottom of the tank. The
distribution of electric heating field is the most reasonable when the anode half-dip Angle and insertion depth are 8°
and 320 mm.

Key words: rare earth electrolytic cell; anode and cathode; structural optimization; electric-thermal field

distribution ; bottom structure of cathode; anode inclination angle



