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Preparation and Oil-Water Separation of
Poly (Styrene-Co-Maleic Anhydride) Electrospinning Film

BAO Shixuan ,HUA Le ,WEN Xuan ,ZHANG Yu ,GUO Yani
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Poly (styrene-co-maleic anhydride) (PSMA) nonwoven films were fabricated by electrospinning
method on stainless steel meshes with N, N-dimethylformamide solutions of PSMA as the raw material. We
sprayed fluorocarbon surfactant (FS-51) onto the as-prepared nonwoven films to change their water and
oil-affinity and obtained the PSMA/FS-51 films. The morphology and surface wettability of the films were
characterized by scanning electron microscopy and static contact angle measurement, respectively. These
results indicate that the nonwoven films with superoleophilicity exhibit superhydrophilicity through the treatment
with fluorocarbon surfactant, presenting the most uniform fiber diameter and 99% of oil-water separation
efficiency at the PSMA mass concentration of 0.45 g/mL. Furthermore, the oil-water separation efficiency
reaches 100% at the PSMA mass concentration of 0.50 g/mL. This work provides a simple and highly efficient
approach for oil-water separation.
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Fig. 1 Water contact angles and oil contact angles of the
electrospinning films: (a—c)PSMA, (d-f)PSMA/FS-51
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Tab. 1 Water contact angles and oil contact angles of

electrospinning films at different PSMA mass concentrations
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0 49.19  26.3 0 10.12 101.52 95.65
0.25 14093 0 0 0 137.18 119.48
0.30 13654 0 0 0 13478 122.87
035 13396 0 0 0 120.03 120.80
040 13251 0 0 0 128.59 130.18
045 13250 0 0 0  134.68 135.67
0.50 133.23 0 0 0 137.11 136.68
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Fig. 2 SEM images of PSMA films at different PSMA mass concentrations: (a)0.25 g/mL, (b)0.30 g/mL,
(¢)0.35 g/mL, (d)0.40 g/mL, (e)0.45 ¢/mL, (£)0.50 g/mL, (g)0.50 g/mL, with FS-51
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Tab. 2  Oil-water separation efficiencies of

electrospinning films

PSMA Jii =2 ¥k & / B %
(g/mL) PSMA Ji& PSMA/FS-51 Ji&
0.25 80 90
0.30 85 92
0.35 86 98
0.40 0 99
0.45 0 99
0.50 0 100
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