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Surface zwitterionic modification and performance

analysis of PVDF membrane
HU Feng, CHEN Fengtao, YU Sanchuan
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To make poly (vinylidene fluoride) (PVDF) membrane have high permeation flux and
excellent anti-pollution property, commercial PVDF membrane was used as the base membrane, and
alkaline treatment and acrylic polymerization of the membrane surface to construct rich carboxyl active
sites. Then, the zwitterionic functional layer with super-hydrophilic property and excellent anti-pollution
property was prepared by ring-opening reaction between 1,3-propane sultone (1,3-PS) and tertiary amine
group in PEI through amido bond grafting of polyethyleneimine (PEI) under the action of polypeptide
condensing agent. The modification process was analyzed by Attenuated total reflectance-Fourier transform
infrared spectroscopy ( ATR-FTIR) and X-ray photoelectron spectroscopy (XPS). Hydrophilicity of
membrane surface was characterized by water contact angle (WCA). Membrane separation and anti-fouling
properties were evaluated via cross-flow filtration of oily wastewater. The results showed that the
zwitterionic function layer was successfully modified on the membrane surface and the hydrophilicity of
PVDF membrane was improved significantly (the WCA decreased from 117° to 39°). The modified PVDF
membrane had a high permeation flux (rose to 635 1 L/(m?+h) from396. 8 L/(m?+h)), excellent antt

fouling property (flux recovery ratio rose to79. 1% from 34 6%), and efficient oil/water separation
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performance (water permeation flux 121. 8 L/(m?+<h) and retention rate of oil pollutants 92. 0%). The

modified membrane has good potential application prospects in the field of oily wastewater treatment.

Key words: PVDF membrane; surface modification; zwitterionic modification; antt-fouling; hydrophilicity
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