DOI:10.16533/j.cnki.15-1099/tf.2012.02.020

33 2 Vol. 33 No.2
2012 4 Chinese Rare Earths April 2012

10kA

12 2 1 1
(1. 110004;
2. 014010)
: N 10kA
CFD FLUENT
- TF845 TA :1004-0277(2012) 02-0064-05

1- 2 - 3 - 4 -
. 1 5- 16 - T- 8-
o 1
23 Fig. 1 Cross-section drawing of bottom-cathode-structure
( 1) CFD FLUENT electrolytic cell
0 k- o
1 d d d d
)+ ) =a7i(ra—%¢) ¥ (1)
p u x b
(1) r o) S
1 (2) . )
:(3) (4) |
H(5) '
* 120104130
(200607010712)

(19689



65

2 - 10kA
uy  duy 19w, du, (2) Launder  Spalding *°
y dy vy a0 oz :€,=0.09 €, =1.44 ¢,=1.92 0, =1.0
2. o, =1.3
Mgy
(P O By My Oy, Ml w
Plar T gy y ad y 7 9z Moy =1+ 1, (9)
9 19, du, 13u 2
= gt L (V) SR °
) Y w, =C,pk™/e (10)
J°u u 2 ou
6227_—;_72 60” +F, +pg, (3) 2
2.1
(Do, B B B, o2
Plar T ey Ty e T oy T 6-9
9 19 ou 1 o’u
= _al+ﬂeff Dore & e I 629 !
Y Yoy Y Y 9 Table 1 The related parameters of rare earth electrolytic cell
9’ 9
Lie 12_22 aug +F, +pg, (4)
iz vy Y /A [(Alm?)  /C
10000 9467 1050 87% NdF; — 13% LiF — Nd, O,
ou, du, u,du, ou,
p( tu, —+ )
at Yoy vy 90 0z
u du, du :
- _ ap + Li( v %) dou, Ju + Table 2 Physical parameters of materials
ay "7 oyoay " oy 00" o
F
- tP8. (5) /( kg/m®) /( kg/m®) /(pa*s) /(pa-s)
et~ e ’ 3850 0.296 4.95x10°%  4.881x10°°
F . F,\F
F,o
3. k-¢
i o
ok ok ak 2.2
o +u, —+u —)
a7y 0z
o 0o
1 9, M ok d M Ok
=——(—y )+ (—) +6G, - 6
Sl i) B s Gpe (0 0.
e .
de de de 1 cm.
(o +u, —=+u ") 10
ot Y dy 0z
1 9, de d M de £ g iRT
=— Ay s ) 4, 56, -Cp s =05 1
y 87( 0_97 oy 32( o, 82) | k 2P k 4FP (11)
(7) q m’ /(s *m’);i
G, A/m’; R 8.314 J/( mol *
k K); T K; F 96487 C/
P ou. 9 mol; P 101325 Pa,
Go=rd2 57 +2 ()7 +(5)7 +(5)
ady 0% 0z 0z o
Ju, du 9, u
(o o+-7)° (N7} (8)
Jdy 0z Iy vy o



66 33

o 2.3
CFD FLUENT o 2. 3. 4 0.1 m 0.12
m 0.14m
k-¢ — o
SIMPLE o o o
0.4F
a
= 0. 1m/s ';;0<3
K - 3
- ~
% X goz
0.1F
L Il;lllll llllllij. P B S AT SN N SN U SAT N U ST SN TN R R B 1
0.5 -0.4 -0.3 -0.2 -0.1 0 -0.6 -0.5 0.4 -0.3 -0.2 -0.1 0
BE/m FEH /m

B2 0.1 m BEME(a) MPARSHE(b) HiE
Fig.2 Predicted electrolyte and anode gas flow pattern with polar distance 0.1 m
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Fig. 3 Predicted electrolyte and anode gas flow pattern with polar distance 0.12 m
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Fig. 4 Predicted electrolyte and anode gas flow pattern with polar distance 0. 14 m
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Simulation of the Flow Field in 10kA Bottom - cathode - structure
Rare Earth Electrolytic Cell

WANG Jun'’® ZHANG Zuo-iang® TU Gan-feng' WU Wen—yuan'

(1. School of Materials and Metallurgy Northeastern University Shenyang 110004 China;

2. School of Materials and Metallurgy Inner Mongolia University of Science and Technology
Baotou 014010 China)

Abstract: In allusion to some disadvantages existed in the current rare earth molten salt electrolytic cell with parallel —

interpolation — structure of anode and cathode 10kA bottom — cathode — structure rare earth electrolytic cell was designed and
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the commercial CFD software FLUENT was used to simulate the flow field. Then the velocity distributions of electrolyte and an—
ode gas for three kinds of polar distance were obtained and the result reveals the design of the new electrolytic cell is reasona—
ble.

Key words: rare earth; electrolytic cell; flow field; bottom-cathode — structure; numerical simulation
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