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Abstract—In this work, ultrafiltration(UF) membranes were prepared using polyethersulfone(PES). The
polymer was dissolved in various solvent, such as N,N-dimethyl formamide(DMF), N,-dimethyl acetamide
(DMAc), N,N-dimethyl sulfoxide(DMSO) and N-methyl-2- pyrrolidone(NMP). Each polymer solution was
casted on the glass plate, and immersed into non-solvent bath. In this way finely porous UF membranes were
prepared by phase inversion method.

The cross sectional structure of PES membrane was asymmetric which was consist of sponge-like
sublayer, finger-like toplayer, and active skin layer. From the solute rejection experiments, the
molecular weight cut off of the prepared membrane in various solvent was evaluated 10,000 for
DMF, 30,000 for DMAc, 50,000 for DMSO, and 10,000 for NMP respectively.
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Fig. 1. Schematic diagram of ultrafiltration ap-
paratus.
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Fig. 2. Cloud point data for PES-DMF-Nonsolvent
systems.
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Fig. 3. SEM microphotographs of cross-sectional structure for PES membranes.(solvent : DMF,
nonsolvent : (@)25°C, (b)4°C water, (¢)methanol)
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Fig. 4. SEM microphotographs of cross-sectional structure for PES membranes.(solvent : DMAc,
nonsolvent : (a) 25°C, (b) 4°C water, (¢) methanol)

Fig. 5. SEM microphotographs of cross-sectional structure for PES membranes.(solvent : DMSO,
nonsolvent : (a) 25°C, (b) 4°C water, (¢) methanol)
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Fig. 6. SEM microphotographs of cross-sectional structure for PES membranes.(solvent : NMP,

nonsolvent : (a) 25°C, (b) 4°C water, (c) methanol)
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Fig. 7. Distributions of average pore diameter of
PES membranes.
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Fig. 8. Stress strain curves of PES membranes
prepared in various solvent.(nonsolvent : 25C
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Fig. 9. Stress strain curves of PES membranes
prepared in various solvent.(nonsolvent : 4°C
water)
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Fig. 10. Stress strain curves of PES membranes
prepared in various solvent.(nonsolvent : methanol)
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Table 1. Ultrafiltration performances on permeate flux and solute rejection of prepared membranes in this

study
Solvent Permeatez flux Solute rejection(%) MWCO
(kg/m’h) 6,000 10,000 30,000 50,000
DMF 32 <82 <92 <97 <99 10,000
DMAc 76 <61 <70 <90 <94 30,000
DMSO 83 <67 <74 <83 <90 50,000
NMP 47 <76 <90 <95 <99 10,000
1) Separation conditions :
Feed temperature : 25T
Applied operating pressure : lkgf/cm2
2) Feed solution concentration : 1,000 ppm PEG aqueous solution
3) MWCO : Molecular weight cut off
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