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Abstract: Asymmetric polyetherimide membranes were prepared by phasc inversion method. In the modification of the skin lavers of polyetherimide
membranes, the cffects of NaOH concentration on the morphology and pervaporation scparation of water-isopropanol mixturcs were investigated.
With increasing concentration of NaOH solution, polyamicacid structurc was formed by the hydrolysis of imide group of polvetherimide, and the
thickness of densc layer of the asymmetric membrane increased. In the pervaporation separation of water-isopropanol mixtures the overall
permeation rate decrcased and the scparation factor increased with increasing concentration of NaOH solution. However, when the concentration of
NaOH solution was very high, the permeation rate increased but separation factor decreased. From these results, it was found that the permcation
behaviors of asymmetric polyetherimide membranes depended upon the concentration of NaOH solution. These modified membranes showed that both
the permeation rate and separation factor increased as the operating temperature increascd.
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Figure 1. Schematic representation of the pervaporation device:
(A) Feed Tank; (B) Heating Controller; (C) Pump; (D) Perva-
poration Cell; (E) Temperature Indicator; (F) Pressure Indicator;
(G) Cold Trap; (H) Vacuum Pump; (I) 3-way vacuum valve,
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Figure 2. FT-IR spectra of the asymmetric PEl membranes
modified for 5 min. with NaOH solutions of different concen-
trations.
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Figure 3. FT-IR spectra of the asymmetric PEl membranes
modified for 10 min. with NaOH solutions of different concen-
trations.
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Figure 4. FT-IR spectra of the asymmetric PEI membranes
modified for 20 min. with NaOH solutions of different concen-
trations.
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Figure 5. SEM photographs of the cross sections of the
asymmetric PEI membranes modified for 5 min. with different
NaOH solutions of different concentrations: (a) non-modified; (b)
0.5 mole; (¢} 1 mole; (d) 2 mole; (e) 4 mole.
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Figure 6. Effect of NaOH concentration on the permeation rate
and separation factor in the pervaporation separation of the
isopropanol-water mixtures (90/10 wt. %) through the modified
asymmetric PE] membranes: operation temp.; 40 C, modification
time; 5 min.
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Figure 7. Effect of NaOH concentration on the individual flux
and permeate concentration in the pervaporation separation of
the isopropanol-water mixtures (90/10 wt. %) through the
modified asymmetric PEI membranes: operation temp.; 40 C,
modification time; 5 min.
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Figure 8. Effect of operation temperature on the permeation
rate and separation factor in the pervaporation separation of the
isopropanol-water mixtures (90/10 wt. %) through the modified
asymmetric PE] membranes: modification time; 5 min.
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