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Abstract : In the crosslining reaction of poly(vinyl alcohol(PVA) with sulfur-succinic acid which had
been established in our previous work, reaction temperature, 150°C, was so high to collapse the pore struc-
tures in support membrane for the preparation of composite membrane. Therefore, the efforts have been
focused on lowering of the reaction temperature to 100C by using a catalysis, HCl. The newly established
crosslinking reaction was characterized through the analysis of the chemical and thermal properties. From
these results, the optimum conditions for the membrane preparation could be drawn as followings @ (i) reac-
tion temperature, 100°C, (ii) reaction time, 90 min, (iii) the concentration of the catalysis (HCl), 1.5%. Com-
posite membranes were fabricated by coating a casting solution containing PVA, sulfur-succinic acid and
HCI on a support membrane followed by crosslinking it at 100C. The resulting membranes were applied
to the pervaporation separation of methyl-tert-butyl ether(MTBE)/methanol (MeOH) mixtures at 30, 40, and
50T. The flux of 509 g/m’hr at 50T and the highest separation factor of 1622 were obtained, respectively.
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Fig. 1. Reaction mechanism of PVA and SSA.
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Fig. 2. Configuration of the pervaporation cell
used in this study.
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a - Stirrer m - Vacuum Pump
¢ - Feed Tank b - Temperature Controller
e — Permeation Cell d - Micro Pump
g - Trap f - Vacuum Manometer
i, j- Cold traps for h - Drying tube
collecting sample k. 1 - Cold Traps

Fig. 3. Schematic diagram of pervaporation
apparatus used in this study.
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Fig. 4. IR spectra of the reacted PVA/SSA
membranes at (a) 80, (b) 90, (¢) 100,
(d) 120C(reaction time : 90 min, HCl
content : 1 wi%).
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Fig. 5. IR spectra of the reacted PVA/SSA
membranes for (a) 30, (b) 60, (c) 90,
(d 120 min (reaction temperature : 100
C, HCI content : 1 wt%).
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Fig. 6. IR spectra of the reacted PVA/SSA
membranes of the HCl content to PVA/
SSA(reaction time '@ 60 min, reaction
temperature . 1007C).
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Fig. 7. Effect of reaction temperature on Tg for

PVA/SSA membranes(reaction time : 60
min, HCI content @ 1 wt%).
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Fig. 8. Effect of the reaction time on Tg for
PVA/SSA membranes(reaction tempera-
ture : 1007, HCI content : 1 wt%).
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Fig. 9. Effect of the HCl contents on Tg for

PVA/SSA membranes(reaction tempera-
ture © 100°C, reaction time : 60 min).
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Fig. 10. Effect of the operating temperatures on
flux and separation factors for MTBE/
MeOH=80/20 mixtures by using PVA/
SSA membranes(reaction temperature :
100C, reaction time @ 60 min, HCl
content : 1 wt%).
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