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Abstract:  Currently, it is exiremely challenging to extract and separate lithium from salt lake
brine with a high Mg*/Li* ratio. To enhance the separation efficiency of Mg”* and Li*, ferroferric oxide
coated multi-walled carbon nanotube (Fe,0,/MWCNT) were integrated into the ultrafiltration (UF) based
membrane to optimize the performance of the positive electrical nanofiltration (NF) membrane. The
influences of Fe,0,/MWCNT doping on the morphology, structure, and surface properties of UF and NF
membranes under magnetic field induction were examined. The Fe,O/MWCNT nanoparticles were
induced by magnetic field to migrate towards the surface of the membrane and eventually dropped
between the UF membrane and the polyamide layer. As the osmotic flux of the nanofiltration membrane
was enhanced, the positive charge of the NF membrane was likewise augmented. When the doping content
of Fe;0,/MWCNT was 0.5% (mass fraction), the modified NF membrane demonstrated a higher selective
separation performance for Mg and Li*, with the separation factor increasing from 2.15 to 4.20 and the

water flux rising to 49.4 L/(m*+h-MPa).
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Fig.1 ATR-FTIR spectrum of UF membrane with Fe,O,/

MWCNT doping

2.1.2 JEEMLER
& 2 it 718 4 Fe,0/MWCNT 44 >k b7 -4 SEM [&]

18, AT LU W #7528 Fe,0, 2 AR IR AR AT

IFHEMTRZ M/, JAT AU LA S 30 AR
A, AT IE] Fe,0, 924 i PEBE M MWCNT &)
RS . HAFSE Fe,0/MWCNT $82% J5 % UF 3k
JETE A 25 R A2, SR FH SEM LI UFOSM 5 Ay 2 1
VRS W 18T, 285 SR AN 3 Ut o AR 3 () BT DL B I
FE A B B H 5040 A0 kS, R A B L AL 3
(b) AT DL B HE o 2 7 e 2 0l i A T 5 | 81 s T )22
B Fe,0/MWCNT 44 K ki F ; I IE 3 (c) AT LLFE 3,
Fe,;0,/MWCNT 44 K KL JE 5 3557 43 A1 78 B AL 2%
Tii)2 , H Fe,0/MWCNT 44K i 434 1 25 R R FE AR
L, RERETERRALEATH

B2 Fe,0,/MWCNT 2 K4 F i SEM E £
Fig.2 SEM image of Fe,O,/MWCNT nanoparticles
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Fig.8 Zeta potential of UF, NF, FC and FCM membranes
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