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Preparation of antibacterial PVDF flat membrane based on Zn** and

Mo®* co-doped TiO, composite particles and its property analysis
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(a. School of Materials Science &. Engineering; b. College of Textile and Engineering
(International Institute of Silk), Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to obtain polyvinylidene fluoride (PVDF) membrane with excellent antibacterial
properties, the modified PVDF flat membrane was prepared using non-solvent-induced phase separation
method by taking Zn*" and Mo’ co-doped TiO, composite particles as the addictive. The morphology,
phase structure and antibacterial properties of Zn*" and Mo"" co-doped TiO, composite particles were
analyzed by FESEM, XRD and plate counting technology to investigate the addition volume of composite
particles on the morphology, mechanical properties, deionized water fluxes and antibacterial properties of
the modified PVDF flat membrane. The results showed that the size of the prepared Zn?' and Mo®" co-
doped TiO, composite particles ranged from 100 nm to 350 nm, and the anatase crystal structure of the
pristine TiO), particles was remained. The antibacterial activity of the resultant composite particles was
significantly improved compared with pure TiO, particles and Zn*" doped TiO, particles. The addition

volume of composite particles significantly affected various properties of the modified PVDF membrane.
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When the addition volume of composite particles was 2.0% (mass frication), the modified PVDF

membrane with excellent performance could be prepared. Compared with pure PVDF flat membrane

without adding composite particles, the modified PVDF flat membrane prepared at the optimal addition

volume exhibited more uniform cellular macropores with a porosity of up to 80.4%. The mechanical

strength increased by 28. 9%, and water contact angle decreased from 97. 4° to 53. 5°. The pure water flux

increased from 292. 3 L/(m?+h) to 490. 1 L/(m?+h). In addition, when the co-culture time was 15 h, the

antibacterial rate of the modified PVDF membrane against Staphylococcus aureus and Escherichia coli

reached 100% at the addition volume. The results provide theoretical basis for the preparation of

antibacterial PVDF separation membrane.
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