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Structural Regulation of Polyethersulfone Hollow Fiber Membrane by Non-solvent Additive
Zhang Haoran, Zhang Lu, Jiang Jinhu, Shen Chunyin, Wang Yanli, Dai Gance
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract : Polyethersulfone (PESU) hollow fiber membranes with different water content and different wetted wall thickness
were spun by non-solvent-induced phase separation method using PESU as membrane material, N, N-dimethylacetamide (DMAc)
as solvent, water as non-solvent additive, polyethylene pyrrolidone (PVP) as modified pore-forming agent. The structure of hol-
low fiber membrane was regulated by adjusting the content of non-solvent water in formula of spinning solution and the wetted wall
thickness of the membrane. The outer surface pore size and distribution, internal porosity, drying shrinkage ratio, bursting pressure
of the membranes were analyzed and characterized. The results show that the increase of water content of spinning solution formula
and the increase of wetted wall thickness can increase the average outer surface pore size. The average outer surface pore diameter of
the membrane with water content of 7 wt% and wall thickness of 60 pm reaches maximum value of 0.5572 um, which is increased
by 108.4% compared that (0.2674 pum) of the membrane with wet wall thickness of 45 pm and water content of 0 wt%. At the same
time, when water content increases form 0 wt% to 7 wt%, the internal structure of the membrane filament tends to form a denser
sponge pore structure from a relatively loose sponge pore structure, the porosity of the membrane filament decreases from 90.1% to
79.9%, the average drying shrinkage ratio decreases from 25.2% to 16.3%, and the bursting pressure increases from 0.34 MPa to
0.44 MPa.

Keywords : polyether sulfone ; hollow fiber membrane ; structure regulation ; non-solvent ; wetted wall thickness
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