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Fig. 10  Separation performance of composite membranes at different operating conditions
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Preparation of hydrophobic PTFE/ceramic composite membranes with
narrow pore size distribution by polymer sintering method

SUN Wei*, LIU Pei', LI Wenrui'y, CHEN Xianfu',
QIU Minghui', FAN Yiqun'
(1. State Key Laboratory of Materials Chemistry Engineering ,College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China;
2. Qingyuan Innovation Laboratory, Quanzhou 362801, China)

Abstract: Porous hydrophobic membrane materials hold significant value in applications such as oil
purification and high-salinity wastewater treatment. Polytetrafluoroethylene (PTFE) membranes are
known for their excellent hydrophobicity and stability. However, achieving uniform pore structures
remains a persistent challenge in the industry. This study proposes a method for fabricating PTFE
membrane layers on the surface of macroporous ceramic supports using a polymer sintering approach. A
systematic investigation was conducted on the effects of nonionic surfactants, specifically fatty alcohol
polyoxyethylene ether and polyvinyl alcohol, on the dispersion and stability of PTFE micropowder.
Furthermore, the study examined how PTFE coating thickness influenced the composite membrane’ s
surface morphology, as well as the impact of filtration pressure on the microstructure of the membrane
layer. The optimized PTFE/ceramic membrane achieved an average pore size of approximately 370 nm, a
membrane thickness of about 19 ym, and a water contact angle of roughly 152°. When applied to soybean
oil dehydration, the membrane demonstrated an oil flux of 35 I./(m? + h) at an oil-to-water ratio of 5 : 1
and the operating temperature was 45 ‘C, with a water removal efficiency exceeding 99%. These results
highlight the membrane’s promising potential for practical applications.

Key words: PTFE; particle stacking; ceramic membrane; hydrophobicity; soybean oil dehydration



