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Preparation and properties of PVDF membrane modified by blending B-cyclodextrin
REN Lulu, DENG Rong, LI Jian, Al Jixiang, LEI Ting, ZHANG Kaizhou, YANG Jingkui
(Guizhou Material Industry Technology Research Institute, Guiyang 550014, China)

Abstract : The B-cyclodextrin (3-CD) blend modified polyvinylidene fluoride(PVDF) membrane was prepared by non-solvent
induced phase separation (NIPS) method with N, N-dimethylacetamide (DMAc) as solvent, polyethylene glycol 2000 (PEG 20000)
and polyvinyl pyrrolidone K30 (PVP K30) as pore-forming agents,and 3-CD as additive. The effects of 3-CD addition on the micro-
structure, permeability and separation properties, hydrophilicity and antifouling performances of the modified membranes were
investigated. The results show that the number and size of the pores on the surface of the modified membranes increase after addi-
tion of B-CD, the skin layer of the membrane become thinner, the sub-layer developed finger-shaped pores, the number of large
finger-shaped pores through the cross-section decrease, and many loose large pores appeare on the finger-shaped pore wall. After
addition of B-CD, the pure water flux and bovine serum albumin(BSA) rejection rate of the modified PVDF membrane are signifi-
cantly improved. The modified membrane with B-CD addition amount of 4% had the best comprehensive performances, the pure
water flux is 1848 L/(m’+h-bar), and the BSA rejection rate is 90.43%. After addition of -CD), the time when the dynamic water
contact angle of the modified membrane drops to 0° is reduced, indicating that its intrinsic wettability is enhanced. The permeability
and separation properties of the modified membranes are improved while the good antifouling properties are maintained, and the
flux recovery rate of all the membranes reach more than 98%.

Keywords : PVDF membrane ; -cyclodextrin ; blending modification ; non-solvent induced phase separation
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Tab.1 The composition of casting solutions

No. DMAc PEG20000 PVPK30 f—-CD  PVDF
MO 75 8 2 0 15
M1 74 8 2 1 15
M2 73 8 2 2 15
M3 72 8 2 3 15
M4 71 8 2 4 15
M5 70 8 2 5 15
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Fig. 1 SEM images of the surface and cross-section of PVDF flat membranes with different B-CD additions
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Fig. 3 Effects of f-CD addition amounts on pure water flux and BSA

rejection of PVDF modified membranes
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