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Fig.1 Structure of 8 kA rare earth electrolytic tank
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Table 1 Relative parameters of cathode and anode

of rare earth electrolytic tank
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Table 2 Various indexes of diatomite brick

" FREE, WRIEE  MEEER SR
22T

(grem™®)  BREE/MPa  FIRE/C [W/(m-K)]
GG-1.0 1.0 =2.4 900 0.25

1.3 HEELERGE
HL AR AR 25 R T R N 2 s o i T H A
Sk B RRRTE , R AR IO —2F B 4
PEAT = HERLADL5 3L, 38 FHf COMSOL #14F, 1m 3 Ha fif
M =225y, A 3 R, AR A ORI 2 B SRR PR
e 2 H AR RN 25 P  TEM RIS IS LT
SO R )Z R d IR RAER R R d T

i R )L B 37 RN FL 3 50 AT

PR

AR

A
i =

HLAR
2 LRI RSN R
Fig.2 Schematic diagram of 2D structure of

electrolytic tank
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Fig.4 Three dimensional temperature field distribution of electrolytic tank (d =70 mm)

2) AN [F) R Tk 2 B2 B T - e R e, ik DX R Y
TS A G S s, o] DL e A XSt B
BESM A, i AR il BEAE S 5 98 , o el B
TE B BER A )i DX 33k 3 BA BH AR 22 1] X35
2 FE AR 1) 3 S R DX, R IR TR A X, FE AR
k=N a7/ Pise e 11 MER AV LIEER fs 5 RN - P
P A A1 R F A o b T 5 s U Ak, HICER
BOHR s B BRI AR 4 R IR X, A 2 i R AL 3 3

8) HiARHE I AR SN TE R T Z T 5L SRR R
POl

R S s 09 25 7 22 30, i) LA 2 o A A 2
JERE d i JE VS B AE 70 ~ 90 mm, JX d {8 53 51 K
70 mm .74 mm .78 mm .82 mm .86 mm .90 mm, i f{
COMSOL Z W) B 78 5 4 E X 8 kA H 1 vl fifp 4 ok
PRS0 I, R RITEA W d T AL I S
HL 3 1) =4 o A B

2 BEBEU S R B

2.1 REZSH

1) s - ri A A = 23l BE 3 03 A W &L 4 R Al
VAT H < AP IRLIEE S0 Ay HEL 1) S s /) Fi i X
St JBE ey , P2 i P A M1, B Rl B2 HH B Rl
JESMRET . 33X B T b A 7 e DX )
PR T R R PR, PR I A SR R AR IR 16
PUJE L T B A G BB R . IIET 4 RTRLFE
Eflﬂ‘i%ﬂﬁ’a*ﬁiﬁlf%ﬁ 200 K 7e A7, Pl /2 P EE

R BE 220 500 K Ze A, f i J= BE 1 it 2 22 B K

E%ﬁ%é@ﬁ/ﬁf% o I 3 W VLR A P L R
g SR AR IR 2 2 B — 2 AR iR R e,
PR Z SR AR

(b) i B 7 T 1

YL IE 70413 (d =70 mm)

R AR X, R A R AR 1 T B M T 5 A
DR A HL e 05 2 AR Ok P R EER T
N ERL B R A R . WS R, AT
A ) LS 7 S B ST A e L g, e
TR A AR 1o ORI A 1) DU A, B
AR A B i R BTG o A e r AR AL I
a3 A LR S A B o

3) MAIELS W LAt B R i bl DR 2 V5 B 1)



2023 4E2 A4 1

A 75 ARREZE

JEE T Hi - HLU A R A 0 i 71 -

K

A1295
1294.321
1292.054
1 289.788
1287.522
1285.255
1282.989
1280.723
1278.456
1276.190
1273.924

v1274

(a) d=70 mm

K
Al1328

1327.079
1325.118
1323.156
1321.195
1319.233

1 317272
1315310
1313.349
1311.387
1 309.425
v1309

(d) d=82 mm

SR, VRS DXL R 2 i T e, R IR EE A 1274 K
AR 1333 K, M 1295 K FFHF] 1350 K,
FWI PG PR IELZ 5 EE R  fA  PRIELPE RETS 21 T
R FR R 5 RN Bl P AR R Rl 2 TR R RO
i el B2 DX S A B T 8 A g DX 31 i A 2
TR /IN A8 ER F AR O A4 E 22 N 21 KR R T
17 K, L fife DIl B S 0 A SN2 2 o X2 D Bl
A DRIELZ TS RE SN, v A DXL E B 2 3K, MR
itk S R L 0B N ARG FIVE T i v o B e
B AR
2.2 BEiEpnth

1) B3 A e F f Rl DRl = TS T X e A
Gyt AT 0 B AL, A5 B AS [a] £ 3l J2 J5 2 R A IXC
S FF) R B A, AR 6 P s o R LA HRL AR
R P A DX 35K L 9 JEE AP R 1) B Al i i K
R L BE A AR 3. A R A
FEL I DA B AR 3 1) B R, H AR 3% T AR 20 R T B
e IR ANE S TRSAY N I o L0 N 2B R |
I8 A 102 85 B A D0 B A, R TR A2 R 10 A
I8 2 3 s 2 T BRUAR /0N, DA T S 50 BF AR TG 120 P 3
JERK o M - i R MU s S 0 A A B H S
I AR

2)) Ffis - v A R A [ DR IR TR 3 ey I A 3% v

(e) d=86 mm

B S AFGIRZEERE d BT % XS0 L 0 A

Fig.5 Temperature field distribution in electrolysis area with different insulation thicknesses
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Fig.6 Current density 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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Table 3 Productivity of rare earth electrolytic tank

with different insulation thicknesses
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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
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