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Abstract—Poly(vinylidene fluoridePVDF) was prepared for the ultrafiliration membranes because of its good
film forming ability, high mechanical strength, and chemical resistance to solvents. Membranes were prepared by sol-
vent casting method on a glass plate. To investigate the effect of casting solvents on the membrane performances di-
methyl formamide(DMF)}, dimethyl sulfoxide(DMSO), and dimethyl acetamide(DMAc) were used as casting solvents.
The solvent composition of casting solution was selected from one of followings; (A) homosolvent system of DMF,
DMSO or DMAc, (B) binary solvent system of DMSO/DMF, DMF/DMAc or DMAc/DMSO, and (C) binary solvent
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system: of solvent and volatile nonsolvent such as acetone.

Ultrafiltration experiments were carried out with 0.2% aqueous solution of polyethylene glycol (PEG, average
molecular weight of 1,500-20,000). Water flux and rejection were measured, and the cross-sectional structures of mem-
branes were observed by a scanning electron microscope. From the result of water permeation, it was revealed that
most of all the PVDF membranes had the water flux 10~200 (//m?-hr) at 2 atm.. Membranes prepared by DMF solvent
system had the high rejection values inspite of poor water fluxes in comparison with other membranes. DMAc and
DMF solvent systems showed the sharp slope of rejection curves with the increase of molecular weight of solute, and
especially, membranes prepared by DMSO had good performances for ultrafiltration.
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Table 1. Ultrafiltration performances of PVDF membranes prepared by homosolvent systems.

rejection(%)

solvent polymer membrane Jw(l/m2.1) -
one.(wi%) thick () molecular weight of PEG

coneAwes H 1500 4000 6000 7500 18500 20000
DMF 10 90 80.1 — 27.0 44.2 92.5 96.5 97.5
DMF 13 110 31.3 38.5 71.3 84.8 87.5 92.5 93.0
DMF 15 130 21.5 2.5 - 5.0 63.5 99.0 99.3
DMF 20 150 11.7 — 98.0 97.5 99.0 99.5 99.6
DMSO 10 235 313.5 0.5 - 2.5 2.8 17.2 62.5
DMSO 13 230 134.9 11.5 22.5 - 35.1 77.5 89.2
DMSO 15 240 47.4 — 49.3 57.5 70.1 938.0 98.2
DMSO 20 270 13.9 — 96.5 - 92.7 99.5 99.5
DMAc 10 95 120.2 31.0 51.2 - 61.1 97.0 97.5
DMAc 13 110 113.2 2.5 5.1 18.0 24.1 77.1 81.5
DMAc 15 130 114.5 3.0 6.5 17.5 35.2 849.0 92.5
DMAc 20 145 93.5 37.5 80.1 - 90.5 94.0 94.5

applied pressure; 2 aum, concentration of feed =olution; 2,000 ppm
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Fig. 1. Dependence of water flux, Jw on the poly-
mer concentration of casting solution in
the various solvents (applied pressure; 2
atm, casting solvent; (®) DMF, (&)
DMSO, (W) DMAc).
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Plcture 1 SEM views of cross-sectlons of PVDF
membranes; (A) DMF, 13%, (B) DMAc,
13%, (C) DMSO, 10%, (D) DMSO, 13%,

(E) DMSO0, 15%, (F) DMSO0, 20%.
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Table 2. Ultrafiltration performances of PVDF membranes prepared by binary solvent systems.

solvent membrane Jw(l! mZh) rejection(%)
composition thick.(gem) molecular weight of PEG

1500 4000 6000 7500 13500 20000
DMAc/DMF(3/1) 120 54.3 35.0 66.1 - 86.5 93.5 96.8
DMAc/DMF(1/1) 130 15.9 41.1 81.2 — 89.5 90.0 96.7
DMACc/DMF(1/3) 125 24.6 33.0 77.1 — 82.5 89.6 96.5
DMSO/DMAc(3/1) 200 39.5 3.5 3.8 12,5 19.5 90.0 91.5
DMSO/DMAc(1/1) 195 220.5 0.0 0.0 1.0 1.2 38.0 77.0
DMSO/DMAc(1/3) 135 179.4 0.5 1.1 2.5 2.5 38.5 73.5
DMSO/DMF(3/1) 225 16.6 43.5 63.0 67.5 69.1 77.5 93.0
DMSO/DMF(1/1) 205 89.4 1.0 8.0 8.5 9.5 43.7 93.5
DMSO/DMF(1/3) 150 44.7 23.8 38.5 39.0 41.5 59.8 93.0

applied pressure; 2 atm, concentration of feed solution; 2,000 ppm, polymer concentration of casting solution;; 13 wt %
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Fig. 3. Rejection of PYDF membranes prepared
by binary solvent systems for the various
molecular weights of polyethylene glycol
(PEG; 2,000 ppm, 2 atm, casting solution;
(®#)DMAc¢/DMF(3/1), (A ) DMSO/DMAc(3/1),
() DMSO/DMF(1/1)).
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Picture 2. SEM views of cross-sections of PVDF
membranes prepared by DMSO/DMF
binary solvent systems; (A) DMSO
/DMF (3/1), (B) DMSO/DMF(1/1), (C)
DMSO/DMF(1/3).
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Table 3. Ultrafiltration performances of PVDF membranes prepared by addition of acetone to solvent

systems.
solvent acetone membrane Jw(//m%h) rejection(%)
content(%) hick.(zm) molecular weight of PEG

1500 4000 7500 18500 20000
DMSO 5 250 42.1 39.5 69.0 78.5 38.8 97.5
DMAc 5 115 42.0 48.0 87.5 94.1 95.5 97.7
DMF 5 110 18.8 38.5 64.1 69.5 89.5 94.3
DMSO 15 245 13.3 42.0 31.5 88.0 95.2 98.1
DMAc 15 100 12.5 50.1 86.0 89.5 93.5 96.1
DMF 15 95 3.6 63.5 88.2 90.2 91.0 95.2

applied pressure; 2 atm, concentration of feed solution; 2,000 ppm, polymer concentration of casting solution; 13 wt %,
acetone content(%); weight percent for casting solvent
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Fig. 4. Rejection of PVDF membranes prepared Pressure(atm)
by addition of acetone to homosolvent sys-  Fig. 5. Effect of applied pressure on ultrafiltra-
tems for the various molecular weights of tion performances of PVDF membranes
polyethylene glycol (acetone content; 5%, prepared by binary solvent system of
casting solution; ( ¢) DMF, (a) DMSO, DMSO/DMF(1/1); (a) solute rejection,
() DMAc). (@) pure water flux, (o) permeate flux.
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Fig. 6. Effect of molecular weight of polyethylene
glycol on the permeate flux (PEG; 2,000
ppm, 2 atm, casting solution; (o) DMSO,
13%, (o) DMSO/DMF(@1/1), (») DMSO
/acetone(95/5), (a) DMF, 15%).
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