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Fig. 9 Comparison of anti-fouling performance of ceramic membranes in oil/water systems before and

after modification: change of contact angle in soybean oil (a); change of contact angle in ethyl acetate (b);

change of adhesion of oil droplets on the surface of the membrane (c)
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Fig. 10 Comparison of separation performance of O/W emulsion treated by ceramic membrane before and after modification:

change in particle size distribution of 1 000 mg/1. emulsified oil (a); changes of flux and rejection rate with time (b);

comparison of flux recovery rate and fouling resistance (¢); photomicrographs of the emulsion before and after filtration (d)
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Preparation of anti-fouling and high-flux Fe,0;/Al,O; ceramic composite
ultrafiltration membranes with the aiding of polyvinyl alcohol

WEI Jingru'*, CHEN Guowei', CHEN Xianfu', KE Wei',
QIU Minghui', CAI Daniu®, CHEN Jie®, FAN Yiqun'

(1. State Key Laboratory of Chemical Engineering for Materials, School of Chemical Engineering
and Technology, Nanjing Tech University, Nanjing 211816,China; 2. Qingyuan Innovation Laboratory,
Quanzhou 362801, China; 3. Quanzhou Normal University, Quanzhou 362000, China)

Abstract: Ceramic membranes have attracted much attention in the treatment of oily wastewater due to
their advantages such as narrow pore size distribution and high hydrophilicity. To develop anti-fouling and
high-flux ceramic membranes, Fe; O, with high hydrophilicity was used as the membrane layer material in
this study. By combining the steric hindrance effect of polyvinyl alcohol (PVA), an intact and defect-free
Fe; O; membrane layer was prepared on a macroporous Al O; support. The effects of PVA addition level
on the sol and membrane layer were systematically investigated. The results showed that an intact Fe, O,/
Al, Oy ceramic composite ultrafiltration membrane was obtained when the PVA addition level was 1. 0%
(mass fraction), with a molecular weight cut-off of about 450 kDa, a corresponding Stock size of about 26
nm, and a high pure water permeance of 6 800 L/(m® « h = MPa). The test results of contact angle and
surface tension showed that the composite membrane had excellent anti-fouling performance and
hydrophilic properties. In the filtration and separation of 1 000 mg/L oil-in-water emulsion, the removal
rate of oil droplets by the composite membrane was close to 100%, and the flux was stable at about 430 L/
(m? « h), which was almost twice of the flux of Al,O; microfiltration membrane. After simple rinsing with
pure water, the flux of the composite membrane could be restored to about 70%, indicating its excellent
cleanability and anti-fouling performance. The Fe;O;/Al, Oy ceramic composite membrane prepared in this
study shows potential in oily wastewater treatment, and is expected to provide technical reference for
industrial application.

Key words: iron oxide; ceramic composite membrane; polyvinyl alcohol; anti-fouling; oil-water separation
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properties of PVDF/PEI membranes were investigated. It was found that the membrane of alkyl contained
quaternary ammonium behaved better hydrophilicity and antibacterial performance, but the antifouling
property was worse due to the strong absorption of protein. The PVDF/PEI membrane containing
quaternary ammonium and zwitteric ion, the excellent hydrophilic, antifouling and antibacterial properties
were realized simultaneously. Basing above results, it could be primarily concluded that in situ
quaternization and zwitterionization of PEI in casting solution provide an ideal and applicable choice for
preparation of antifouling and antibacterial blend UF membranes.

Key words: poly(vinylidene fluoride); poly(ethylene imine); ultrafiltration membrane; in-situ reaction;

antifouling; antibacterial



