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electrolyzer; (b) Experimental device

Schematic diagram of electrolyzer: (a) Membrane
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Table 1 Constant of standard k—¢ turbulence model
Cy; Gy, Cﬂ Oy O
1.44 1.92 0.09 1.0 1.3

K AE AU R FH 75 Mk CFD 3 #F ANSY'S 71 /) Fluid
Flow(Fluent)#5itkt . Fluid Flow(Fluent) 43T Fe 4
2 Fiose RGNS, R TAESRAEREEE . THEEER
A2 A AT B 2 (A BIRCLF (1)1, IR BER R G
WS RIS T S8 SRS B, SF N AR AR )
ST KA AR B . B B SRR, AR AH
FEN VS, o FE RN ) B S 56 i I B 4 A 28
BT H a5 B R A R R A, O ECRA H
gt BRI O 26, 1T BE AL R F A v RE
H PR T8 R )R &K H SIMPLE vk, B I
A, AN TURRIGE G T WIMR I, SRS A iE AT
FaASB, BERNHEL RS Ik,

—) Geometry: Creating model
geometry by design modeler

I

Mesh: Creating the mesh
using the meshing

—
— Setup: Setting up the solver\
—

and physical models

I \

Solution: Computing and
monitoring solution

[

Result: Analyzing and
saving results

J

ANSYS fluid
flow (fluent)

B2 ANSYS Fluid Flow(Fluent) 4 i 2
Fig.2 Analysis process of ANSYS Fluid Flow(Fluent)

3 GREDH

3.1 HKOLLEXERRIARIS

FERR I R R T, A R IS B
AT CVRAR BB T K DAL B R T A E
ASRBIRAN, [BIF,  23EK B AL B SR, IR
PRI 2 BUBR ek )S T S0 N IS A Py e LA
IR . A SCRAN A E7K DAL B X7 s w4
P SEEG 5060 B BB AADL SEBG HEAT XL, PARIE TR
AR R HERA T . AN F R HEZK A7 B 0 F A
AR R 3 B, B 3(a)~(e) 7 xRN T 1(b)
) Inletl. Inlet2. Inlet3. Inlet4. Inlet5.

XFECIE 3 B SRR i I 3(a)~(e) FHAH R AU
AU A 3 B 2R B 3(a)~(e) T %, BB AR &5
APy PRS0 28 SRFE AR B, Y WA ST ik FH AR T A—e



F29 B2 H KZAR, S5 dhis O R AR AL A K ) S A BB AL 391

3 REEK B AL EXHR I R 5
Fig. 3 Influences of different inlet positions on flow field: (a)—(e) Flow fields of physical experiment of Inletl, Inlet2, Inlet3, Inlet4

and Inlet5; (a")— (e") Velocity contours of numerical simulation of Inletl, Inlet2, Inlet3, Inlet4 and Inlet5
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Fig. 4 Influences of different flows on flow field: (a) 220 L/h; (b) 200 L/h; (c¢) 180 L/h; (d) 160 L/h; (e) 140 L/h; (f) 120 L/h
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Fig. 5 Influences of different viscosities on flow field: (a) 1 mPa-s; (b) 5 mPa-s; (c) 11 mPa-s; (d) 15 mPa's
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Fluid hydraulics and numerical simulation on membrane
electrolyzer for lithium extraction from salt lake brine

LIU Dong-fu, TANG Zhong-yang, HE Li-hua, XU Wen-hua, ZHAO Zhong-wei

(School of Metallurgy and Environment, Central South University, Changsha 410083, Hunan, China)

Abstract: According to the characteristics of lithium electrolytic extraction and the fluid flow in the electrolyzer, the

effects of the inlet position, fluid flow rate and fluid viscosity on the flow field in the electrolyzer were studied,

respectively. Through the comparison of hydraulic experiments and numerical simulation, the applicability of the

mathematical model was verified. The results show that the standard k—¢ turbulence model can accurately describe the

flow state of the fluid in the electrolyzer. Considering the larger viscosity of the salt lake brine, the inlet should be posited

in the middle of the water inlet position, and the fluid flow should be increased as much as possible under the premise of

without damaging the coated electrode to strengthen the mass transfer.

Key words: salt lake brine; electrolyzer; flow field; numerical simulation; viscosity; standard £—¢ turbulence model
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