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Abstract: Highly hydrophobic microporous membranes were prepared by the immersion gelation method using
N-methylpyrrolidone (NMP) as the solvent and polyvinylidene fluoride (PVDF) as the polymer, with the addition of
N,N-dimethylformamide (DMF), ethylene glycol butyl ether (EB), and dioctyl phthalate (DOP) at a mass fraction of 8%.
The effects of additives on phase separation behavior, membrane structure, and performance were investigated. It was
found that only when DOP was added, the compatibility of the mixed solvent formed in the casting solution with the
coagulation bath and the polymer became worse, and the casting solution system was more likely to form
pre-crystallization nuclei. The S-L phase separation dominated, resulting in more distinct particle and pore structures. This
led to the highest roughness on the membrane surface and the best hydrophobicity, with a maximum contact angle of 142°.
Meanwhile, the permeability of the membrane was improved, while the mechanical tensile properties slightly decreased.
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Fig.1 WAXD patterns of PVDF membranes

2.2 PVDFE# SEM 5347

€12 4 PVDF i) SEM B fr . MIE a1~ ad WTLIFH,
LN b 3R B 454, TEA S S R B R 2R AR AL AN
Ko MEIbI~E b4 iT LU i BRHARGE T, IR RERE
A, N 1~ c4 PTLUE H SR S AT, 8] o1 63l
WU 2 5 18] 2 FEBUHE SRBUI UL ; (8] 3 FIIE] c4 BB
I FLERVINLE ) . R d 1~ d4 nTLIE S B 4
RAVHASIHEAL, LB T I A TR LI RL. Kk

TN - DA 4l R NMP 5K T A st
L-L A3 e B AW P e iz A KA B A )
MIEZ5R, B IDME , IR AT S KA I, i
O, L-L AR B bR, 3 B0 R f thal, S 20
TV A 1) S HB R AN, RS ) T R IR HE AR L
B, AMIEB.DOP J5 , IR S I K B AHZS PR AR 22 , BRI
AR, 10] S-LAH S FEAE™ . M EB B TR, 5K
SR, BB, i DOP T IR S ip I L B8 . ik
5] c4 HLIE] o3 Bk 1] d4 HIE] d3 25k B HE i

7

(al) 1l (2000 %) (b1) JEIH (200%) (1) JIEH (5000x)  (d1) Wi (500 x )

i
<

(a2) K (2000x)  (b2) JEEIH (200 x )

(a3) FE1Hi (2 000x ) (b3) JEIA (200 )

r A8

(ad) T (2000x)  (b4) JEIH (200x ) (c4) JEH (5000 )
B2 PVDF ity SEM B K
Fig.2 SEM images of PVDF membranes
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Fig.3 Hydrophobicity of PVDF membranes
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Tab.1 Permeability and tensile properties of PVDF membranes

Wz ASER/[m(s 100 kPa)'] hifdBRE/MPa  BERMHHE/%
T 0.406 4.90 61.87
DMF 0.388 4.95 62.42
EB 0.487 3.67 61.47
DOP 0.533 3.41 60.75
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