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Fig. 1 3D model of lithium electrolytic cell
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Fig. 2 3D model of lithium electrolytic cell side division show: (a) Side view; (b) Top view; (c) Left view
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Fig.3 2D model of lithium electrolysis cell
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Table 1 Kinetic parameters of chlorine and electrolyte

. Dynamic Surface
Density/ ; . .
Component 5 viscosity/ tension/
(kg-m™) .
(Pa-s) (mN'm™)
Chlorine”! 32 2.95%107° 21.9
Electrolyt 1664 1.2x107 112.12
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Table 2 Conductivity of main conductor

Parameter Conductor/(S-m™")
Molten salt electrolyte 187
Anode 1.36x10°
Cathode jointing plate 4.032x10°
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Table 3 Constants of standard k—¢ approach

CL‘l CL‘2 C/4 Ok 0, Ck CL’
1.44 1.92  0.09 1 1.3 1.00 1.46
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Table 4 Boundary conditions for velocity field

Boundary No. Boundary conditions
1-4 u=ug, u - n=0
_ M
5-10 0= 2Fpg
Others u=0, u =0 (wall)
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Table 5

velocity and number of grids

Relationship between maximum electrolyte

Max Min Maximum
] ] Mesh )
No. size/ size/ . electrolyte velocity/
quantity 4
mm mm (m-s™)

1 20 4 14608 0.547
2 10 4 24149 0.534
3 10 2 40435 0.522
4 5 4 59968 0.511
5 5 2 94159 0.510
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Table 6 Parameter coordinates

Coordinate of x Coordinate of y

Channel . ]
(Abscissa range)/mm (Height)/mm
ClH (325,40,365) 700
CIM (325,40,365) 350
CIL (325,40,365) 0
C2H (810,40,850) 700
c2M (810,40,850) 350
C3L (810,40,850) 0
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SORENSEN L S. An introduction to computational fluid

Numerical simulation of two-phase flow in
electrode channels in lithium electrolysis cell

LI Wen-ying, WU Li-li, LUGui-min

(National Engineering Research Center for Integrated Utilization of Salt Lake Resources,

East China University of Science and Technology, Shanghai 200237, China)

Abstract: A 2D model of electrolyte-chlorine gas-liquid two-phase flow in lithium electrolysis cell was
established. The standard “k—¢&” two-equation model used with the Euler-Euler model was used to solve the
electrolyte velocity and volume fraction in different inter-electrode channels. Considering the influence of uniform
and non-uniform distribution of current density on volume fraction and liquid flow rate, it is obtained that the
volume fraction and liquid flow rate of uniform model are greater than that of non-uniform model. The study of
various cell components and operating parameters showed that a reduced electrode distance could reduce the
volume fraction and increase the electrolyte velocity in the side channel. This would contrastingly reduce the
velocity in the middle channel. Furthermore, it was found that increasing the anode radius would decrease the
volume fraction and liquid velocity. Also, increasing the electrolyte height yielded no noticeable effects but
increasing the current intensity increased both the volume fractionand liquid velocity.

Key words: lithium electrolysis cell; electrode channel; gas-liquid two-phase flow; numerical simulation
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