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Abstract  For asymmetric polyetherimide membranes having a dense layer gradient structure on the skin layer, the morphology change
and pervaporation behaviors of water/isopropanol mixture through chemical modification of dense skin layer were investigated. The extent
of the density was controlled by the evaporation: time, and when the evaporation time was increased from 0 min to 4 min, the permeation
flux was decreased, the separation factor was increased. Also, the pervaporation behaviors of the polyetherimide membranes modified with
sodium hydroxide solution, as the modification time of dense skin layer increased, the selectivity increased, and the permeation flux
decreased. The morphology change identified by SEM shows that the density of dense skin layer tends to increases with increasing
modification time, this result is consistent with above observations.
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Fig. 1. Preparation diagram of asymmetric PEl membrane
with different skin layer.
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Fig. 2. Schematic presentation of pervaporation apparatus :
(A) Feed Tank (B) Heating Controller (C) Pump
(D) Pervaporation Cell (E) Temperature Indicator
(F) Pressure Indicator (G) Cold Trap (H) Vaccum Pump
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Fig. 4. SEM photographs of the cross sections of skin-layer
modified asymmetric PEI membranes with different
NaOH reaction time.(Evaporation : 0 min.) ; lower
figures (X10000 scale), upper figures (X25000 scale),
(A) 0 min, (B) 5 min, (C) 30 min.
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Fig. 5. SEM photographs of the cross sections of skin-layer modified asymmetric PEl membranes with different reaction time.
(Evaporation : 2 min.) ; lower figures (X10000 scale), upper figures (X25000 scale), (A) 0 min, (B) 5 min, (C) 30 min.
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SEM photographs of the cross sections of skin-layer modified asymmetric PEI membranes with different reaction time.

(Evaporation : 4 min.) ; lower figures (X10000 scale), upper figures (X25000 scale), (A) 0 min, (B) 5 min, (C) 20 min.
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Fig. 7. Effect of evaporation time on the permeation flux of
each component for the asymmetric PEI membranes ;
feed : 90wt% isopropanol, operating temperature @ 40°C.
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Fig. 8. Effect of evaporation time on the separation factor
and total flux for the asymmetric PE] membranes ;
feed : Wt% isopropanol, operating temperature : 40°C.
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Fig. 9. Effect of treatment time on the permeation flux of
each component for the asymmetric PEI membranes
; feed : 90wt% isopropanol, operating temperature :
40C, NaOH concentration : 0.5M.
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Fig. 10. Effect of treatment time on the separation factor
and total flux for the asymmetric PEI membranes
; feed © 90wt% isopropanol, operating temperature :
40°C, NaOH concentration : 0.5M.
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Fig. 11. Arrhenius plot of total flux for the asymmetric PEI
membrane with different evaporation time ; feed :
Owt% isopropanol.
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Fig. 12. Effect of temperature on the separation factor for
the asymmetric PEl membranes with different
evaporation time ; feed : 90wt% isopropanol.
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Fig. 13. Arrhenius plot of total flux for the asymmetric PEI
membrane with different NaOH treatment time ;
feed 90wt% isopropanol, NaOH concentration : 0.5M.
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Fig. 15. Effect of temperature on the separation factor for
the asymmetric PElI membrane with different
NaOH treatment time ; feed : 90wt% isopropanol,
NaOH concentration : 0.5M
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