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Fig. 1 Preparation process sketch of conductive CNT-PVDF composite hollow fiber membranes
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Fig. 2 Conductive CNT-PVDF composite hollow fiber membranes and their corresponding module
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Fig.3 SEM images of conductive CNT-PVDF composite hollow fiber membranes
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Fig. 4 SEM images of the conductive function layer before and after crosslinking
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Fig. 5 XPS spectra of CNTs before and after the crosslinking
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Fig. 6 Tensile test of conductive CNT-PVDF composite Fig. 7 Membrane surface crosslinked with PVA at

hollow fiber membranes different concentrations
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Fig. 8 Nano-scratch result of CNT-PVDF membranes crosslinked with PVA at different concentrations
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Fig. 9 Pore size control of membranes
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Fig. 10 Changes of conductivity and hydrogen release potential of membranes with PVA concentration
24 SHESPEAUERNBEHINSRI N
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¥IfL4%2 R (123+18.53) nm, 7E 0.1 MPa J& Jj T, >4 192.8 L-(m*h) ' ) CNT-PVDF H1 75 SR 4 ] T
JKALEE . SEEG R A 10 mg- L A JE R R VA VORI 5T S L B G v s T R I R S B S e P RE
TESCH 2R, Tk F A2 A S 0 S T A R TR B . AN 11(a) BRAR L AE—2~2 VR A TR
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SR AE pH=7 WV h S 80t e Bt 7E D PRl Bk & A, R it S BN T, R L 2 (]
A4 P HE R A A B R RN 5 W FE R TR TS e, 5 TAER BT, BB 7K I Bk o g o
FEUE o T AE IE SR AR B A B, R R B O R, R R S |V R A R B ) A B T DT
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Fig. 11 Correspondence diagram of cell voltage and bias potential and variation of flux with
electro-assistance during filtering simulated wastewater

[l 12 731247 120 min J§ CNT-PVDF R 0975 445 00 . W 1& 12 AT UL . 78 IE W 48 Bl i o8 (B
ERBHAR) B, BERME S — ZEBE s 2 E 5, T W R Y)68)2 CNT BRA; MZEA I
A, MR T AR o X I Vs Y R RS, V5 Y2 B IE A R B uE L, A ER 0 ONT B EE Ok
X—IG I T eI R B AT, B i D R T AN R A5 T M s bl B, IE LR
Tl BN EE TR B R TS YN O o AE B PR R A Bl 8 (BEAE SR B AR ) B, ISR TH D) AR JE CNT ¥ B AT
W, RA DV EAEAE /NI Qe 2, XUt T 6 i A BT R 8 1R 5 G155 0 A Dl %

(705 im

)0V (d)-1v (e)-2V
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Fig. 12 SEM images of membrane fouling after electro-assisted filtration at different applied voltages
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iR, FEALBRSEBRTG KIS, FEREANISAT M B, -2V A B AT B8 25 0 9 J 0 = 24 Bl A s A7 I
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1) §:HL CNT-PVDF & & 25 2F 4 55 19 FL AR RS T 5 S5 Bl 25 28 30K 7] 3R 2 0 ek J32 1) L v i e
fiX, LR AT &b E ] CNT B AR R i3 K. >4 CNT i 8= & 0.5 mgrem?, PVA KA Ny
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Preparation of CNT-PVDF composite hollow fiber membrane and its anti-
fouling performance with electro-assistance
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Abstract  Electro-assisted membrane filtration is an effective method to mitigate membrane fouling, but it is
limited by the lack of conductive membrane which possesses high stability, high mechanical strength and simple
preparation process. In this study, the conductive carbon nanotube-polyvinylidene fluoride (CNT-PVDF)
composite hollow fiber membrane was prepared by vacuum-filtrating CNT on the PVDF support layer. Then a
crosslink reaction occurred between the carboxyl groups on the surface of acidified CNT and the hydroxyl group
of crosslinking agent PVA to enhance the stability of the conductive functional layer. The result of antifouling
experiment showed that the flux of single membrane filtration decreased by 72% during five operation cycles,
and the membrane flux after regeneration only recovered 58% of the initial flux. However, the electrostatic
repulsion could effectively slow down the decline speed of membrane flux and mitigate the membrane fouling
under the condition of —2 V electro-assistance. The flux decline was less than 10% during five operation cycles.
And the membrane flux could be completely recovered after backwash regeneration. The above results provide
reference for the practical application of electric-assisted anti-fouling technology.

Keywords hollow fiber membrane; CNT-PVDF; crosslinking; electro-assistance; anti-fouling





