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Abstract The performance of PVDF ultrafiliration membranes prepared with different ZnO weight ratios via
blending was investigated. Experimental data showed that optimal addition of ZnO (1.5% to 2. 0% ) increased
membrane pore size and water flux by 53.91% and 77. 01% ,respectively. Meanwhile , membrane contact angle
decreased from 89.3° to 77.9° with increasing nano-ZnO content in membrane-forming materials. Compared to
the original PVDF membrane, the flux reduction coefficient and the membrane resistance of the PVD-ZnO mem-
brane decreased by 48. 84% and 76. 62% ,respectively. BSA retention of PVDF membranes modified with nano-
ZnO was stable at 90% with further addition of ZnO. The antibacterial capacity of the PVDF-ZnO membrane in
the presence of Escherichia coli was also studied, with results indicating that incorporation of nano-ZnO into the
PVDF membrane phase led to an improved antibacterial rate. Most notably, at 3. 0% ZnO, this was as high
as 62.9% .
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Table 1 Effect of nano-ZnO content on PVDF-ZnO membrane performance

PVDF-ZnO LR 2 fi £y Lz

PVDF PVP 4K ZnO /% /(°) /nm
0.0% 28.08 89.3 91.46
0.5% 14.96 85.3 133. 45
1.0% 17.76 83.3 132.74

14% 0.2%
1.5% 21.92 82.6 140. 77
2.0% 21. 44 78.7 133.10
3.0% 21. 60 77.9 97. 04
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Fig. 1 Effect of nano-ZnO content on water flux, BSA
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Table 2 Anti-bacterial rate of PVDF-ZnO membrane

PVDF-ZnO BN
PVDF PVP 4K Zn0O /%
0.5% 20.97
1.0% 32.26
14% 0.2% 1.5% 35.48
2.0% 38.71
3.0% 62.90
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