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Study on fouling mechanism of PVDF ultrafiltration membrane in

advanced treatment of printing and dyeing wastewater
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Abstract: This paper is focused on studying the fouling mechanism of ultrafiltration membrane in
advanced treatment of printing and dyeing wastewater by employing an external pressure polyvinylidene
fluoride (PVDF) hollow fiber membrane with a molecular weight cutoff of about 120000 g/mol. Membrane
fouling distribution was analyzed through a resistance-in-series model and the main factors causing
membrane fouling were analyzed through single-factor test using cross-flow compression filtration under
constant flux. The results indicated that the surface of PVDF ultrafiltration membrane was mainly polluted
by printing and dyeing wastewater, and the adsorption and deposition of pollutants on the surface formed a
cake layer. The filtration resistance of the cake layer accounted for 75. 5% of the total filtration resistance
of membrane fouling, while that of the pollutants caused by the narrowing or clogging of membrane pores
due to the adsorption and deposition of foulants in membrane pores only accounted for 24.5%.
Macromolecular additives such as polyacrylamide (PAM), polyvinyl alcohol (PVA) and carboxyl methyl
cellulose (CMC) contained in printing and dyeing wastewater were the main factors causing membrane
fouling. Under the constant water flux of 75.0 L/(m?”+h), the ascending rate of trans-membrane
differential pressure in filtrating 3.0 mg/L. PVA and PAM aqueous solutions reached 50 kPa/h. When
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filtrating the slightly polluted CMC aqueous solution with a concentration of 25.0 mg/L, the ascending

rate of trans-membrane differential pressure was onlyl0 kPa/h. The results are expected to provide certain

guidance for the control of ultrafiltration membrane fouling in advanced treatment of printing and dyeing

wastewater.

Key words: ultrafiltration; printing and dyeing wastewater; membrane fouling; resistance-in-series

model; polyvinylidene fluoride membrane
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