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Tab.1 Composition of the casting solutions

Membrane samples w(PVDF)/% w(DMACc)/% w(DOP)/% w(DBP)/%
Ml 13 72 15 0
M2 13 72 12.5 2.5
M3 13 72 10 5
M4 13 72 7.5 7.5
M35 13 72 5 10
M6 13 72 0 15
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Fig.2 Morphology of PYDF membranes prepared by ester additives at different proportions (1: top surface; 2: bottom
surface; 3: cross-section; a: M1; b: M2; c: M3; d: M4; e: M5; f: M6)
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Fig.3 Surface roughness of PVDF membranes prepared by ester additives at different proportions(a: M1; b: M2; c:

M3; d: M4; e: M5; f: M6)
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Tab.2 Melting temperature and crystallinity of PVDF
membranes prepared at different proportions

Membrane samples T./°C X/%
Ml 170.95 52.89
M2 169.67 48.36
M3 170.30 49.68
M4 169.46 44.15
M5 169.92 51.95
M6 170.94 57.43
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Fig.5 Porosity of PVDF membranes prepared by ester additives at
different proportions
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Tab.3 Minimum and average pore sizes of PVDF

membranes

Membrane samples Minimum pore size/um Average pore sizes/pum

M1 0.08 0.11 £0.01
M2 0.22 0.24+0.02
M3 0.24 0.36 +0.04
M4 0.24 0.31+0.03
M5 0.07 0.08 +0.03
M6 0.05 0.06 +0.02
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Fig.6 Pore size distribution curves of PVDF membranes
(a): M1; (b): M2; (c): M3; (d): M4; (e): MS; (f): M6
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Fig.7 (a) Water contact angle and oil-water contact angle of PVDF membranes prepared by ester additives
at different proportions; (b) time of complete oil infiltration; (c) digital photos of water droplets on
the surface of M3; (d) dynamic infiltration process of oil on the surface of M3
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Fig.8 (a) Pure oil and oil slick flux of PYDF membranes prepared by ester additives at different proportions;
(b) flux of water-in-oil emulsion; (c) oil-water separation efficiency; (d) comparison diagram of water-in-
oil emulsion and percolate
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Effect of Ester Additives on Structure and Properties of Poly(vinylidene fluoride)
Membrane Prepared by Non-Solvent Induced Phase Separation Method

Mianning Wang', Jingjing Yan®, Dawei Ji’, Murong Yang', Hailiang Liu', Changfa Xiao"
(1.8chool of Materials Science and Engineering State Key Laboratory of Separation Membrane and Membrane,
Tiangong University, Tianjin 300387, China, 2. Fiber Material Research Center, Shanghai University of
Engineering Science, Shanghai 201620, China)

ABSTRACT:Poly(vinylidene fluoride) (PVDF) membranes were prepared by non- solvent induced phase
separation (NIPS) method using N N-dimethylacetamide (DMAc) as solvent dioctyl phthalate (DOP) and dibutyl
phthalate (DBP) as ester additives. The morphology and structure of PVDF membrane were analyzed and
discussed by scanning electron microscopy and membrane pore size analyzer. The effect of different mass ratio of
DOP/DBP on the structure and properties of PVDF membranes was studied. When m(DOP)/m(DBP)=2/1, the
water contact angle of the prepared PVDF membrane is 112.2° and the oil-water contact angle is 142.4°, and the
kerosene droplets could completely infiltrate the membrane surface within 1231.8 ms, indicating that the
membrane has the excellent super-hydrophilic oil and hydrophobicity. Furthermore, the pure oil flux is up to 945.9
L/(m® - h) and separation efficiency of water- in- oil emulsion is up to 99.3% . Therefore, it would have broad
application prospects in the treatment of oil-water separation.

Keywords:ester additive; poly(vinylidene fluoride); non-solvent induced phase separation; oil/water separation



