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Effects of Nanoscale Oxide Particles on Structure and Property of PVDF Hollow

Fiber Membrane
LI Jiarsheng, WANG Liamrjun, LIANG Yi, WANG Hurya, SUN Xiwryun,LIU Xiao dong

( Depart ment of Environmental Science and Engineering , Nanjing University of Science and Technology, Nanjing 210094 ,Chnia)

Abstract : The preparation of nanoscale oxide/ polyvinylidene fluoride ( PVDF) composite hollow fiber me mbrane by phase transition
process was introduced. The effects of nanoscale titania and alumina particles on structure and property of composite hollow fiber
membrane were investigated. The separation property, microstructure and crystalline phase of composite membranes were
characterized by bovine serum albumin( BSA) rejection experiment , scanning electron microscopy ( SE M) , fourier transform infrared
spectroscopy ( FT-1R) , respectively . The results show that the properties of composite me mbrane are improved greatly compared to
the pure PVDF membranes. The BSA rejection ratios of pure PVDF, Al,O;/ PVDF and TiO,/ PVDF membranes were 3.27 %,
67.20 % and 86. 67 %, respectively . The pure water fluxes of Al, O;/ PVDF and TiO,/ PVDF membranes were 2.3 and 2.6 times
higher than that of pure PVDF membranes. Moreover, the pore size and its distribution of composite membrane characterized by
nitrogen isothermal absorption measure ment are s maller and narrower than pure PVDF me mbranes .
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Table I Performances of pure PVDF, TiO,/ PVDF and Al,0;/ PVDF me mbranes
/pm / % D/ Le( m?eh) ! BSA ! % / MPa
A 0.64 63.2 9.0 3.27 3.35
B 0.33 49.7 32.2 86.67 4.70
C 0.25 44.0 29.5 67.20 3.58
1) 0.1 MPa
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Fig.1 SEM photographs of P VDF hollow fiber me mbrane
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Fig.2 SEM photographs of TiO,/ PVDF composite hollow fiber me mbrane
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Fig .3 SEM photographs of Al, O;/ PVDF composite hollow fiber me mbrane
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Fig.4 FTIR curves of PVDF, TiO,/ PVDF and Al,O;/ PVDF me mbrane
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Fig.5 Pore size distribution of PVDF, TiO,/ P VDF

and Al, O3/ PVDF me mbrane
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Table 2 Performances of pore in pure PVDF, TiO,/ P VDF and

Al, O;/ PVDF me mbranes

A B ¢
/mPeg! 2.76 21.32 13.58
/mLeg™! 0.06 0.16 0.10
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