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Abstract : Aromatic polyetherimide membranes were prepared by dry/wet phase inversion method and investigated regarding the
pervaporation characteristic of water-alcohol mixtures by using the permselective property of imide group and the structure modification
of skin layer of the membrane. The membrane selectivity increased with the reaction time of surface-modification, to some extent, and the
density of top layer tends to increases with increasing the reaction time. In the case of dense membrane, the separation factor was 160 and
2000 for 90wt% ethanol mixture and 90wt% isopropanol solution, respectively, which implies that aromatic polyetherimide has a high
permselectivity. The temperature dependence of permeation flux seems to follow an Arrhenius type at the temperature range of(40C-70C).
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Fig. 1. 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 Purmp.
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Fig. 2. Schematic representation of reaction.
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Fig. 3. Schematic diagram of the one-side reaction cell.
(a) stainless steel cell, (b) O-ring, (c) membrane, (d)
PE sheet, (e) Temperature control box.
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Fig. 4. FT-IR spectra of polyetherimide membranes with dif-
ferent reaction time : (a) Ohr, (b) 1hr, (c) 2hr, (d)

3hr, (e) 4hr.
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Table 1. Composition of Permeate Passing through Asym-
metric and Dense Polyetherimide Membranes
(feed : 90/10 wt% alcohol/water mixture)

water .
Membranes prepared . alcohol concentration
o concentration
with different types (wt%)
(wt%)
d 9.71 0.29 ( isopropanol )
ense 9462 538 ( ethanol )
mmetri 4661 53.29( isopropanol )
S— asymmetne 56.20 4380(  ethanol )
ten HOL4

Table 2. Pervaporation Performance of Polyetherimide Mem-~
brane with Different Structure Types
(feed : 90/10 wt% ethanol/water mixture)

Memb, Separation Permeation
emorane (Toﬁaj :fleux) factor concentration
type gmir (a) (wt %)

_ 5.38 wt%

dense 569 162.80 533
(ethanol)
286. . %
asymmetric 8.3 11.30 4380 wte
(ethanol)

r‘ m———
20Ky #19,688  1em HDL

Table 3. Pervaporation Performance of Dense Polyetherimide
Membranes for Various Alcohol Mixture

Feed composition | Total flux Sej%acrtc(l)trion c};sgezf?é;?gn
(wt%) (g/mihr ) (a) (wt %)

/10 ethanol/water 569 162.80 538 Wt%
X/10 ~

Isopropanol/water 577 2839.76 0.29 wt%

z3 Qo) w3 ulthd o) 39 FHE Ao A

Puipt 231 BEE =& A0F Hop Ado] HOoE e

ols A9 puZd zhe poreSo]l 87 WEe] HAE

Baletnz de ARTe 1 g3 Rnum EAs

Fig. 5. Scanning electron microscopy photographs of the cross = Re 7|7 98 B/2F TG Ldo] B2 2njEL &
section of asymmetric polyetherimide membranes, Aslo] BExgng Muido] Wolx Ao HFdrh

modified by 05mole of sodium hydroxyde : (A) 0 W Table 30 E o]AZauLo] ety FEA A

min, (B) 10 min, (C) 30 min. url g 22 AYAS Holn e oy T &/4F &Y

gol o] Aage] N TR 2vEE BT ©f

W9 Morphology7t PIATHEAA wiggsAd 7k 72E rzzged Bt dugrng 433 & BAAE &l

A 47b ggih ol Aol wEAHE 7Tl ®W zZA whyo)A] $Folxtl 9lo] Be AFHe| ALEHI HAx

A2 e Eal @A77F FolE50) EWFo] ALdAe o 239 BrFol YeE 537 % AA 438 5 &

WA EFoZ BRS AP ¢ YEvde R K 7 5% /e RAeg B 291 -9 EFACA

el Loy Zoln=ute] ojm=1Fo] Bol tis] By AHAHE

AT Eiero] AR on Aol 3 Auys A&dE &

3.2, B/YE E3tolo] £3 Y 22| S 2eln mizuwwtogAde L A4E § fes HoFL

A9 w2 w9 Azete T3 $L A3s 7S =g
Atk A3 A Zejogzoln|nrt 4F FE&ddA Eo o olglat A FFolm= AAE 2FAol7] Wi 2 4
3 =3 HeEAde zt= g 7YS Table 1, Table 2004 Hoj Bo gs) F&HA &g Wty FHHAAE $E7} o]

systsh A8 A A6 3, 1997



WA Eeeg2onznty 2-¢F

15

14 |- —O— : Total Flux 240

13  —O— : Separation Factor - 220

12 < 200
IRLES i
% 10 |- 199 8
“g -1160 +
<~ 9 s
0 gl <140 2
¥ 7t 120 2
B o6 4100 §
£ s5f 48 &
= -

4 60

3 -

oL - 40

1L —20

0 T T T T T i T 0

0 5 10 15 20 25 30 35

Treatment Time ( min. )

Fig. 6. Effect of treatment time on the total flux and sepa-
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