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Fig. 1 Reaction principle and preparation process of modified membranes
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(a) FTIR spectra of membranes; (b) XPS wide-scan spectra of membrane surface
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Fig. 3 The C 1s spectra of M2, M3
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The morphology of the top surface for the membranes, (a) before fouling, (b) after BSA fouling, (¢) after cleaning
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(b) after BSA fouling, (c) after cleaning
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The design of surface microstructure and investigation of anti-fouling
performance of a PVDF membrane with dual “rigid-flexible”
synergistic anti-fouling effect

WU Chengyuan , CUI Zhenyu

(School of Material Science and Engineering, Tiangong University, Tianjin 300387, China)
Abstract; This work uses the “surface deposition-grafting” method to introduce three types of hydrophilic
chains with different rigid-flexible properties, namely styrene-maleic anhydride (SMA ), melamine
(MEL), and glucose (GLU), onto the surface of polyvinylidene fluoride (PVDF) membranes. The
influence of the rigidity and flexibility of the grafted chains on the anti-bovine serum albumin (BSA)
fouling performance was investigated. The results show that the effects of the rigidity and flexibility of the
grafted chains on BSA adhesion to the membrane surface and the microstructure of the membrane surface
fouling layer are more significant than the effects of the surface hydrophilicity and charge properties. Rigid
MEL impedes the adhesion and aggregation of BSA on the membrane surface, while flexible GLU can
synergistically enhance the rejection of BSA with MEL while enhancing the hydrophilicity of the
membrane. This delays its aggregation on the membrane surface, further preventing the accumulation of
BSA on the membrane surface, and reducing the proportion of irreversible fouling resistance to only
2.47%. The dual “rigid-flexible” synergistic anti-fouling effect significantly improves the anti-fouling
performance of the membrane.

Key words: hollow fiber membrane; membrane fouling; hydrophilic modification; dual “rigid-flexible” syner-

gistic anti-fouling



