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Abstract: Poly(vinyl alcohol) (PVA) membranes crosslinked with poly(styrene-malecic anhydride) (PSMAn) were prepared, and the pervaporation
characteristics of the membranes were studied for the scparation of water/cthanol mixturcs. The prepared PVA membranes showed that the
permeation ratc and scparation factors were increased with increasing of PSMAn contents in the feed of 92/8 wi. % cthanol/water composition.
However, when the water content in the feed composition was increased highly, the overall permceation ratc was increased in the order of 2% > 1%
>0.5% in spite of the increase of the crosslinking contents, and the separation factor was decreased duc to the higher sorbed water contents and
the consequent plasticization action of membrane. Also, with respect to operating temperature, the permeation rate of the membranes obeyed the
Arrhenius type. Especially, in the case of 2% crosslinked membrane, it was shown based on the pervaporation characteristics that both the
permeation rate and separation factor were increased with increasing operating temperature from 30 C to 50 C. From these results, it can be

known that the hydrophilic groups introduced in the membrane by PSMAn highly affected the transport of permeants.
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Membrane drying
€® Shrover in vacuum oven
at50° C

Heating treatment
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Crosslinked PVA/PSMAn membrane

Figure 1. Schematic preparation diagram of the crosslinked
PVA/PSMAn membranes.
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Figure 2. Equilibrium sorption apparatus.
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Figure 3. Pervaporation apparatus.

A. Heating controller
D. Vacuum gauge
F. Vacuum stopcocks

B. Pervaporation cell C. Mechanical stirrer
E. Thermocouple vacuum gauge
G. Cold trap H. Vacuum pump
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Figure 4. Swelling ratio vs. ethanol concentration in the
permeation as a function of PSMAn content for the crosslinked
PVA/PSMAn membranes at 40 C; feed: 92% ehtanol.
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Figure 5. Permeation rate and separation factor for the cross-
linked PVA/PSMAn membranes.
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Figure 6. Individual flux of water and ethanol for the cross—
linked PVA/PSMAn membranes.
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Figure 7. Arrhenius plots for total permeation rates of the
crosslinked PVA/PSMAn membranes.
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Figure 8. Permeation activation energies calculated from
Arrhenius plot.
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Table 1. Activation Energies of Total and Individual Permeation
for the Crosslinked PYA/PSMAn at a Feed Solution of 92 wt. %
Ethanol

PSMAnR Activation Energy, Kcal/mol

Content Eiotal Ewater Eethanol Eethanoi~Evvater
05 % 12.8035 11.9127 14.6546 2.7419
1.0 % 11.1826 10,6911 12.1455 1.444
20 % 91285 9.5892 8.0364 -1.5527
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Figure 13. Each component fluxes as a function of ethanol
content for the crosslinked PVA/PSMAn membranes at 40 C.
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