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Abstract: Pervaporation experiments of isopropanol-water mixtures through a polydimethylsiloxane(PDMS) mem-
brane were carried out at 35°C and the effect of isopropanol concentration on the separation characteristics was investi-
gated. The total permeation rate showed the largest deviation from the ideal permeation rate at the isoprpano! volume
fraction from 0.5 to 0.7, which resulted from the interaction effect between permeants. The plasticizing effect of isopro-
panol enhanced the permeation of water, while the existance of water resulted in the depression of isopropanol permea-
tion. Both the permeation rate and the selectivily were predicted using Flory-Huggins thermodynamics and modified
Maxwell-Stefan equation. The concentration-dependent diffusion coefficients were expressed by Vignes equation. The
Flory-Huggins interaction parameter between isopropanol and water was calculated using excess Gibbs energy correla-
tion and the interaction parameters between liquid and polymer membrane were determined by equilibrium swelling ex-
periments. The predicted permeation rates were in accord with the experimental ones within maximum error range of 35

%. The predicted permeation selectivities were in good agreement with the experimental values.
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Fig. 1. Schematic diagram of the pervaporation ap-
paratus.

A : Permeation cell B : Feed tank
C : Constant temp. bath D : Peristaltic pump

E : Manometer F : Cold trap
G : Cold trap H : Vents to atmosphere
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V : Valves
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Fig. 3. Calculated sorption isotherm of isopropanol
in PDMS(35°).
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Table 2. Sorption Values and Binary Interaction

Parameters
= Interaction
System Solubtlity| ¢, Parameter
Xz

H.0(1)~PDMS(3) 0.1184 |0.0013 5.661
iPrOH(2) —PDMS(3) | 23.218 | 0.2441 1.145

Solubility : g penetrant/100g dry polymer

¢, - volume fraction of water or isopropanol
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Table 3. Various Diffusion Coefficients for Water/
isopropanol/PDMS System

D x 10 cm?*/sec ]
D”]L’ DUL’l D*ll D*!Z D”l;! l)"ﬂi

System

H.0(1)
iPrOH(2) 2.15 | 1.54 | 3.73 | 0.88 | 0.93 | 0.076
PDMS(3)

25 T T T T
® : Experimental values
20 F Solid line : Predicted values B
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Fig. 10. Permeation selectivity vs. feed composition.
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