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Abstract: Ultrafiltration membranes (UF) were manufactured by the conventional phase inversion method using an addi-
tives with N-methyl-2-pyrrolidinone as a solvent. Characteristics of performance could be controlled by the preparation con-
ditions and the operating methods. The fouling resistance was observed by the relative ratio of permeate flux (J)/pure water
flux (/o). Compared with the anion charged membranes and its original polyamide membrane, fouling resistance to the pro-
tein was increasing in proportion to the ion exchange capacity. The relative flux for the bovin serum albumin (BSA) sol-
ution increased as pH value further away from isoelectric point of BSA. The hydrophilicity of a membrane, the pH con-
dition, and the operating temperature played the important role in the membrane permeations.
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Table 1. Properties of the Anion Charged Polyamides and its
Original Polyamide”

Tensile  Elongation

Polymer [EC” ;fg Strength  at break
No. (meg/g) (0) kgmrd) (%)
CPA 0 215 5.8 9.6
SCAP-1 0.12 213 5.8 9.6
SCAP-2 0.27 216 58 9.4
SCAP-3 0.48 220 55 9.5
SCAP-4 0.73 223 5.6 93

“Data were obtained from reference 15
“Ton exchange capacity
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Table 2. Permeation properties of ultrafiltration membranes
with different IEC”

Polymer IEC PWF SR”
No. (meq/g) (L/mzh) (%)
CPA 0 127 85
SCPA-1 0.12 125 85
SCPA-2 0.27 110 87
SCPA-3 048 104 92
SCPA-4 0.73 96 93

“Casting conditions were evaporation temp., 25°C; RH, 65%;
solvent evaporation period, 30 s. The accuracy of PWF and
SR was less than 3 L/m’h and 2%, respectively.

YFeed solution was 1,000 ppm PEG (MW2.0 x 10% solu-
tion.

Fig. 1. SEM images of the CPA and SCPA membranes: (a)
CPA, (b} SCPA-2, and (c) SCPA-4.
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Fig. 2. The effect of PVP content in dope solution on the
permeation characteristics: “Casting conditions were evapo-
ration temp., 25°C; RH, 65%; solvent evaporation period,
30s. The accuracy of PWF and SR was less than 3 L/m’h
and 2%, respectlvely, PFeed solution was 1,000 ppm PEG
(MW2.G x 10) solution.
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Fig. 3. The effect of Pure water content in a dope solution
on the permeation characteristics: “Casting conditions and
feed solution were the same in the preceding case. The accu-
racy of PWF and SR was less than 3 L/m’h and 2%, respec-
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Fig. 6. The relationship between the membrane performances
and the solvent composition of casting solution at different
solvent evaporation temperature: “Casting conditions and
feed solution were the same in the preceding case. The accu-
racy of PWF and SR was less than 3 L/m*h and 2%, respec-
tively.
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Table 3. The effect of the operating temperature on the membrane performances”

Membrane PWF (L/mzh) SR (%)
No. 0°C 25°C 50°C 70°C 0°C 25°C 50°C 70°C
CPA 126 126 126 126 85 85 87 89
SCPA-1 125 125 125 125 85 85 88 90
SCPA-2 110 110 110 110 87 87 90 >04
SCPA-3 104 104 104 104 92 9 94 >95
SCPA-4 96 96 96 96 93 93 94 >95

UCasting conditions and feed solution were the same in the preceding case. The accuracy of PWF and SR was less than 3 L/m’h

and 2%, respectively.
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Fig. 8. The relationship between the membrane performances
and NMP content in the gelation medium: “Casting con-
ditions and feed solution were the same in the preceding
case. The accuracy of PWF and SR was less than 3 Lim’h
and 2%, respectively.
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