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Fig.1 Structure of 8 kA rare earth electrolytic tank

HEL SR A A S B A 7 B AR R, S AT OIHL
AL, ol FEL PR M PR 2 P A DR B2 A0 BT SR 81
i L IR, 7 B B AR P e A R e Rl ) s 1 4
TP AE B S B =22 18] A A H A SN, A il - 4
JiE BRI, A < R R T R PR AR T A 2
WTLRE IR A TR AR b A B AR AR
KSHANFE 1 For,

P T 0 FUA O R i T PRI PR RE A
SERE AL 2N BT E T A OER 2 AR B

SR AT 4 DR 2R FH LRI AR ekt e 2 25
fapRanz 2 froR,

R M AL A BB AR S 25
Table 1 Relative parameters of cathode and anode

of rare earth electrolytic tank

P RN/ g/ R, HE/
= [I/(kg:K)] [W/(mK)] (Sm) (kg/m®)
BHAR 132 105 18. 9¢® 10 500
FHAR 1883 151 700 2250
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Table 2 Various indexes of diatomite brick
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Fig.2 Schematic diagram of 2D structure of

electrolytic tank
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Fig.3 Schematic diagram of 3D of electrolytic tank
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Fig.4 Three dimensional temperature field distribution of electrolytic tank (d =70 mm)
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Fig.5 Temperature field distribution in electrolysis area with different insulation thicknesses
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Fig.7 Cathode surface current density change

curve under different insulation layer thicknesses
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Fig.6 Current density distribution in electrolysis area with different insulation thicknesses

A/m? Alm*
A7.307x10* A8.341x10*

x10* x10*
6.725 7732
5.994 6.898
5263 6.064
4533 5230
3802 439
3.071 33562
2340 2728
1610 1,894
0.879 1.061
0.148 0226
vo Yo
A/m? A/m?
A8.253x10° A7.733x10¢
x10* x10*
4
5.796 2780
4971 207
4.145 423
3320 3.460
3208 2687
s 1913
o 1,140
0.019 0.367
vo vo

(fy d=90 mm

FEL 7 2 B, B B M =2 T e i DX 3R 1 0 2850 3
KA R T S 0 r A 0T R AR L
R IALZEA S BTl LIAS 6 ol A A ORI )2 SR f
JERE 478 mm,,

S X BEAU S B AT B, SR N [R) AR 2 5
(R + B AR AT AE g0 R h 2 ) NdF, -
LiF - Nd, O, 1E Jy HL i[53, 45 4153 o i o be 43 501 R
NdF,: LiF: Nd,0, =83: 14:3, R/MRE1R2E | % H
30 LA ) 7 58 B AR R4 B BFAR , BH AR B A HL
ki k8 kA, LIS B EAFREZRE T
st BB (4 A P2 gk 3 Bk, AT RLE H R
2 d =78 mm B | HE fRAE iR A 7= R e

®3 AFGIRZIERE d 18T F a2
Table 3  Productivity of rare earth electrolytic tank

with different insulation thicknesses

PR 2R E d/mm 70 74 78 82 8 90

Nd 47235/ (kg-h~') 9.6 9.7 10.5 10.2 9.8 9.3
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Electrothermal field analysis of rare earth electrolytic cell
under different thickness of insulation layer
PANG Qishou, LIU Sheng, WAN Fuxing
(School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract; At present, rare earth molten salt electrolysis is one of the main industrial production methods for
producing rare earth metals, and the insulating layer of the electrolytic cell is one of the important conditions that
affect the electrolytic temperature. An enterprise 8 kA in Ganzhou rare earth electrolytic cell as the research object,
using COMSOL software to carry on the simulation, the temperature field and electric field under different thermal
insulation layer thicknesses was studied to obtain the distribution of temperature field and thermal field of aluminum
reduction cells. The results showed that the temperature difference between the insulation layer and the graphite
crucible wall during the electrolytic process of the electrolytic cell was much greater than that of the graphite
crucible wall, indicating that the insulation layer played a major role in the thermal insulation during the electrolytic
process of the electrolytic cell; with the increase of the insulation layer thickness, the temperature in the electrolytic
region increased gradually, the temperature gradient decreased gradually, and the temperature field distribution was
more uniform; the current density on the cathode surface of the electrolytic cell increased firstly and then
decreased ; when the thickness of the insulation layer was 78 mm, the current density on the cathode surface reached
the maximum value, i. e. , 3. 568 x 10* A/m”; the higher the current density on the cathode surface, the higher the
electrolytic efficiency of the electrolytic cell. Combined with the distribution of electric field and temperature field,
the electrolysis efficiency of electrolytic cell was the highest when the thickness of insulation layer was 78 mm.
Key words: rare earth electrolyzer; insulation layer;thickness; numerical simulation;electric field; temperature
field; electrolytic efficiency; neodymium

~IPNIPIPNID NI IPNIPIPNLP TN TDIDNIPNID~IDNID DI IPNTDIDNLTDNTPIDNTID TP IDNID DT ~IDNIPIDNLDINT I IDINID~INID™
hE BIEFE LA EYERESF LRI B @8 T IR EEZEM

2 H 18 H, b REE TR BORA FR 2 w2 Sk AR HH 1 [ 58 B e 1 R - T 2k A 22 201 6 B ) 1)
P45 7E 1 73 B HOR” AP RUES TS 2, FEIRE S T 6 A IRUEI ST

PRI BT L A 4 TSR AN i BB A5 R S REE R P CRARAE (R, R T 3 S 3R
T BV EARR FISE T BT AR BAR B 1 R A B B A T AU B R . T H s e VR R
DR PR B A A 7 R AR A R R P A 0 1 S5 AN TR 7 P 3753t B 4 T AR B 2k, e 117 B A
FUHAT AV 09 e JE A Joy | e BT S 5 ks, et 2o (0 e 31 o i M RO T

(BORRIE  HEEEE)



