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Abstract:  Polyvinylidene fluoride (PVDF) hollow fiber membranes modified with three types of
multi-walled carbon nanotubes (MWCNTSs) were prepared by non-solvent induced phase separation
method. The effects of pristine MWCNTSs, carbonylated MWCNTs (MWCNTs—COOH), and hydroxylated
MWCNTs (MWCNTs—OH) on the structure and properties of the PVDF membranes were investigated.
The results indicated that MWCNTs—COOH and MWCNTs—OH enhanced the surface hydrophilicity and
total surface tension. The MWCNTs—COOH modified membrane exhibited a pure water flux 1.6 times that
of the pristine membrane. The rejection of HA and BSA increased from 97.5% and 75.4% to 98.0% and
95.5%, respectively. The flux recovery rate for HA improved from 82.7% to 98.5%, whereas that for BSA
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decreased from 91.5% to 69.0%. The anti-fouling mechanisms were further elucidated using the XDLVO

theory.
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Fig.1 SEM images of surface and cross-section of PVDF
membranes
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Fig.2 Enlarged SEM images of cross-section of PVDF

membranes
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Fig.4 Pure water flux, BSA rejection and HA rejection of
PVDF membranes
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Fig.6 Membrane fouling behavior of PVDF membranes
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WiH - . _ B or HA BSA

7 7 7 7 AGE | AR | A | Acw | ach [ AGw
MO 23.57 2.06 6.74 7.46 31.03 -0.57 -45.85 -46.42 -0.31 -22.40 -22.71
M1 29.47 0.48 5.18 3.15 32.62 -2.34 -53.64 -55.98 -1.27 -25.64 -26.91
M2 27.11 0.75 30.16 9.50 36.61 -1.65 -23.73 -25.38 -0.91 -1.43 -2.34
M3 27.51 0.74 24.78 8.55 36.06 -1.77 -28.37 -30.14 -0.96 -5.27 -6.23
HA 38.53 0.33 3.03 2.01 40.54 -4.73 -59.18 -63.91 — — —
BSA 30.27 1.73 20.11 11.81 42.08 — — — -1.39 -8.44 -9.83
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