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Effects of oil phase solvent on structure and properties of

PIP/TMC composite nanofiltration membranes
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(a. Zhejiang Provincial Key Laboratory of Fiber Materials and Processing Technology;
b. National Engineering Lab for Textile Fiber Materials and Processing Technology,
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Abstract: N-hexane and cyclohexane at different proportion were used as the oil phase solvent, and
piperazine (PIP) and trimesoyl chloride (TMC) were used as the aqueous phase monomer and oil phase
monomer respectively to prepare a series of polyamide composite nanofiltration membranes on a modified
hydrophilic polytetrafluoroethylene (PTFE) flat sheet membrane by interfacial polymerization. The effect
of n-hexane and cyclohexane proportion on surface chemical composition and microstructure change law of
PIP/TMC composite nanofiltration membranes were studied systematically. By optimizing the membrane
preparation conditions, PIP/TMC composite nanofiltration membranes with good performance was
prepared. The results indicate that the interfacial tension between the oil phase solvent and the aqueous
phase increases gradually with the increase of cyclohexane content in the mixed oil phase solvent. The
reject rate of the prepared PIP/TMC composite nanofiltration membranes gradually decreases and the
permeate flux gradually increases. The performance of PIP/TMC composite nanofiltration membranes is
optimal with the reject rate of 94 72%, and the permeation flux of 3. 5 L/(m® « h) under the following

conditions: The ratio of cyclohexane to n-hexane in the mixed oil phase solvent 25 ¢ 75, the concentration
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of PIP 1. 5 wt%, and the concentration of TMC 0. 4 wt%.

Key words: polytetrafluoroethylene; composite nanofiltration membrane; mixed solvent; interfacial

polymerization; structure and property
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