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Preparation and Research on Structure and Properties of Polysulfone Hollow Fiber Membrane
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Abstract : Taking polyethylene glycol (PEG) with low molecular weight as additive and dimethyl acetamide (DMAc) as
solution, polysulfone hollow fiber membrane was prepared via spinning and immersion precipitation phase inversion method. The
effects of PEG content and air gap on structures and performances of the membrane were investigated. The results show that with
the PEG content increasing, the viscosity of the polysulfone casting solution raises, the cross-section morphology of the membrane
changes from the typical finger hole to sponge hole structure and the membranes become dense, which result that the porosity and
pure water flux decrease, meanwhile, the retention rate of bovine serum albumin (BSA) and tensile strength increase. But with the
PEG content continued increasing, although the the porosity continues to decrease, the membrane holes become larger, so the pure
water flux of the membrane is rebounded and the retention rate of BSA decreases. Else, when the air gap is short, the structure of the
membrane doesn't change, but when the air gap is 7 cm, the finger holes occur and the membrane become loose. With the air gap
increasing, the pure water flux increases and the retention rate of BSA is reduced overall. When the mass ratio of PEG and DMAC is
35 / 45 and the air gap length is 5 cm, the membrane has best comprehensive properties, the casting solution viscosity is 9.84 Pa-s,
the pure water flux was 129.0 L/(m’ - h), the retention rate of BSA reaches 96.8%, the tensile strength and porosity were 5.01 MPa
and 75.5% respectively.
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