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Table 1 Composition of casting solutions (mass fraction)
s PVDF/%  PEG/% 7Zn0/% DMAc/%
PVDF-0 15 3 0 82
PVDF-0.2 15 3 0.2 81.8
PVDF-0.5 15 3 0.5 81.5
PVDF-1 15 3 1 81
PVDF-1.5 15 3 1.5 80.5
PVDF-2 15 3 2 80
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Table 2 Porosity, contact angle and mechanical properties
of PVDF-ZnO membranes

G5 SLBRRI% FER A (0) TSR BE/MPa Wi /%

PVDF-0 534 76.3 2.09 91
PVDF-0.2  54.1 63.4 2.82 92
PVDF-0.5  59.9 73.4 2.63 162
PVDF-1 54.1 74.5 241 92
PVDF-1.5 515 66.2 2.29 90
PVDF-2 50.5 67.9 2.48 87
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Fig. 1 Cross—sectional SEM photographs of PVDF-ZnO membranes
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Fig. 2 Sub-layer SEM photographs of PVDF-ZnO membranes
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Fig. 3 Three—dimensional AFM images of PVYDF-ZnO membrane surface
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Table 3 Surface parameters of PVDF-ZnO membranes

s HAEEE /mm
R. R, R,
PVDF-0 26.5 35.5 3253
PVDF-0.2 27.2 344 251.1
PVDF-0.5 24.8 322 311.5
PVDF-1 17.2 22.7 174.9
PVDF-1.5 21.8 28.3 250.5
PVDF-2 25.7 324 243.8
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Fig. 4 Water flux of PVDF-ZnO membranes
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Fig. 5 Protein rejection and flux recovery efficiency of
PVDF-ZnO membranes
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Study on the performance of PVDF ultrafiltration membrane

modified by nano—ZnO

DANG Chengyi, WU Zhenyu, JIA Hongyu, LIU Ningning

College of Chemistry, Chemical Engineering and Environmental Engineering, Liaoning Shihua University, Fushun 113001,

China

Abstract Polyvinylidene fluoride (PVDF) ultrafiltration membranes modified by nano—ZnO are prepared by phase inversion method to

improve their hydrophilicity and enhance application in water treatment. The effects of nano— ZnO amount on the structure and

performances of the membranes are investigated. The porosity, hydrophilicity, microstructure, mechanical strength, pure water flux, protein

rejection and flux recovery efficiency are characterized by porosity measurement, contact angle measurement, scanning electron microscopy

(SEM), atomic force microscopy (AFM), mechanical property test and ultrafiltration experiments, respectively. The results show the

following. When the mass fraction of nano=Zn0O is 0.2%, the contact angle of the membrane is decreased from 76.3°to 63.4°, indicating a

significant hydrophilic improvement. The porosity increases from 53.4% to 54.1% and the tensile strength increases from 2.09 MPa to 2.82

MPa. Pure water flux, protein rejection and flux recovery efficiency are improved to a certain degree. The cross—section structure of the

membrane is regular, the size of finger-like hole is large and the surface of the membrane is smooth.

Keywords phase inversion method; polyvinylidene fluoride; ultrafiltration membrane; nano—ZnO
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