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Abstract : Poly(vinyl alcohoD)(PVA)/sulfur-siccinic acid(SSA) membrane performances have been
studied for the vapor permeation separation of methyl tert-butyl ether(MTBE)/methanol mixtures with
varying operation temperatures, amount of cross-linking agents, and feed compositions. There are two
factors, the membrane network and the hydrogen bonding, in the swelling measurements of PVA/SSA
membranes. These two factors act interdependently on the membrane swelling. The sulfuric acid group in
SSA took an important role in the membrane performance. The cross-linking effect might be more
dominant than the hydrogen bonding effect due to the sulfuric acid group at 7% SSA membrane.
Hydrogen bonding effect was more important for 5% SSA membrane. In vapor permeation, density or
concentration of methanol in vapor feed is lower than that of methanol in liquid feed, as a result, the
hydrogen bonding portion between the solvent and the hydroxyl group in PVA is reduced in vapor
permeation. In this case, the 7% SSA membrane shows the highest separation factor of 2187 with the
flux of 4.84g/mhr for MTBE/methanol=80/20 mixtures at 30C.
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Fig. 1. Reaction mechanism of PVA and SSA.
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Fig. 2. Configuration of the vapor permeation
cell.
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a - Stirrer b - Temperature Controller
¢ - Feed Tank d - Micro Pump

e - Permeation Cell f - Vacuum Manometer

g — Trap h - Drying tube

i, j - Cold traps for k]l - Cold Traps
collecting sample

m - Vacuum Pump n - Heating Oven

Fig. 3. Schematic diagram of vapor permeation
apparatus.

Fig. 4. Vapor permeation apparatus.
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Fig. 5. Swelling ratio of PVA/SSA membranes
for pure methanol with varying SSA
contents.
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Table 1. Solubility parameters of polymers and
feed components used in this study

a4 | 8p | On | 8¢ | V”

methanol 74 6.0 100 | 145 | 407

MTBE’ 76 1.7 2.4 81 | 1190
PVA® 16.0 | 143 | 239 | 321 | 350

* Solubility parameters (cal”/en™®) calculated by
the group contribution method proposed by
van Krevelan[45]

#* Molar volume (cn’/mol) calculated by the group
contribution method proposed by van Krevelan(11]
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Fig. 7. Swelling ratio of PVA/SSA membranes
for MTBE/methanol=90/10 mixture with
varying SSA contents.

o] Z/Ha o] R} AUF FRE ZHA E Ao
o} A q &vote] 44T Fis FASHA
SSA9] HE71(-SOsH)= methanol, MTBE L8z
PVAS 44%E AT otk SSAe] MEVZL
FE FAATS st AR WA PVAS
SSA9| ZtawkgolA PVAY she]=&47)(-OH)%
SSAS AEYIS F2ARE YT Aotk 9 2%
AN B & Azl §7180st B F4AF &%
7}@%-ﬁﬂﬂ,éﬂ@2&.ﬂlw4 z2J0] 3% A
5%2 F7tgel we B&
= ol FAAES 63*30}11 %2 SSAY
719 g fFolgtn & + Utk 7% SSAY H

$ W& Ao} 3%} 5%ol Mlslel wee @ & 3
o olsh T ARE PVAS slo|=547]st SSAY

AE7IY F22% AW 08 A, 5%SSA)
o ngte] A7) gFeln &

g 2ol 27 Hoh XL
oldtAl ¢7] Wil e

].
A ezl a7 &
Aden ¢ 4 Ao B

duel, A 10 ¥ A 3 &, 2000

0.24 4

—e— 30°C
o 40°C
0.20 q —y— 50°C

0.18 4
0.16 q

0.14 -

Swelling ratio
\
o
/

0.12 A P . -

0.10 - v o
s

0.06 -

0.04
0.02

3% Swi% Twt%
SSAwt% in PVA membrane

Fig. 8. Swelling ratio of PVA/SSA membranes
for MTBE/methanol=80/20 mixture with
varying SSA contents.
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Fig. 9. Permeabilities of PVA/SSA membranes

for MTBE/methanol=90/10 mixtures with
varying SSA contents.
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Fig. 10. Separation factor of PVA/SSA mem-
branes for MTBE/methanol=90/10 mixture
with varying SSA contents.
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Fig. 12. Separation factor of PVA/SSA mem-
branes for MTBE/methanol=80/20 mixture
with varying SSA contents.
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