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Absiract : The preparation variables and ultrafiltration characteristics of microporous po-
lysulfone flat sheet membranes for the direct use in application fields were investigated
by casting mixed solutions containing polysulfone and one of the high boiling water mis-
cible solvents from the group of N, N-dimethylformamide (DMF), N-methyl-2-py-
rrolidone (NMP) and N ,N-dimethylacetamide (DMA) using 2-methoxyethanol (MC) and/
or water as nonsolvent and salt solution as the gelation medium. The effects of me-
mbrane preparation variables such as casting solution composition, membrane thickness
and gelation cndition on the performance of the resulting membranes were studied. As
the performance test, pure water flux, solute rejection, molecular weight cut off and du-
rabilities were measured. The morphology of polysulfone flat sheet membranes was inv-
estigated with the aid of the scanning electron microscope.
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Fig. 1. Manufacturing procedure for the micro-
porous polysufone flat sheet membranes.
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Table 1. Effect of Polymr Concentration in the Ca-
sting Solution on the Resulting Mem-
brunes (Solvent : DMF)

Casting solution Membranes

Cp* [DMF | MC Film Water flux | Character-

% | % % |thickness | at 4atm | istics of

(wt) |(wt) | (wt) | (um) (I/m® hr) | membrane

25 875 10 - - no membrane
formation

5 8 10 - - imperfect
and weak

10 8 10 40 $H satisfactory
but weak

125 |75 |10 52 61 satisfactory

15 7 10 8 03 thick and
dense

20 70 10 % 0 very thick and
dense

Cp : Concentration of polymer, Spacer thickness : 0.267 mm
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Table 2. Effect of Polymer Concentration in the Ca-
sting Solution on the Resulting Mem-
mbranes (Solvent : NMP)

Casting solution Membranes

Cp* {NMP | MC Film Permeate | Rejection

% % % |thickness |flux at 4atm | (%)

(wt) | (wt) |(wt) | (#m) (I/m*hr)

25 8 125 - - no
membrane

5 825 125 - - formation

10 75 125 46 19 91

125 i3 125 55 45 9%

15 725 125 81 1 3

20 675 123 % 0 —

Cp*: Concentration of polymer, Solute : PEG(MW. 18500, 2,000 ppm)
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Fig. 2. Effect of ratio of nonsolvent to solvent in
the casting solution on the membrane water
flux. (polymer conc. : 12.5%(wt), solvent :
DMF, nonsolvent : MC)
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Fig. 3. Effect of water concnetration as non-
solvent in the casting solution on the mem-
brane water flux. (PS/DMF/MC=12585-

87.25,/0.25-2.5% (wt)
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Fig. 4. Effect of salt concentration in the ge-
lation solution on the membrane water flux,
(PS/DMF/MC=125/70/175%(wt))
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Fig. 5. Operating pressure dependancy of the re-
sulting membrane, PS/DMF/MC=125/75/
12.5%(wt), PEG(M.W. 18,500) : 2,000ppm,
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Fig. 6. Permeate flux plotted against the lo-
garithm of solute (PEG ) molecular weight,
O : PS/DMF/MC=12.5/75/12.5%(wt),
A 0 PS/DMF/MC=125/715/10%(wt),
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Table 3. Stability of the Membrane Performance in
IN-HCI1 or NaOH Solutior

Membrane Storage IN-HCI IN-NaOH
Composition Day Water Flux Water Flux
%(wt) (1/m® hr, atm) (1/m’ hr. atm)
(A)PS:125 0 672R:937%) 723(R:93.7%)
DMF: 75 1 |584 876
MC:125 2 |87 92
7 |58 1031
15 [$H1R:%6%) [1%3(R:923%)
(B)PS: 125 0 |3B7R:%3%) | P1R:%3%)
NMP : 75 1 %2 36
MC: 125 2 399 374
7 407 %5
15 |422R:%42%) | 35R:9%%)

R : Rejection, PEG(MW. 18500, 2,000 ppm)
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Fig. 11. SEM photomicrographs of polysulfone mem-

branes. (a) cross-section, DMF solvent, (b)
NMP solvent, (c) cross-
(d) surface, DMF

cross-section,
section, DMA solvent,
solvent.
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