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Abstract
Innachitra, P. and Chinchiw, S.
Ethanol-water separation by pervaporation using silicone and

polyvinyl alcohol membranes
Songklanakarin J. Sci. Technol., 2006, 28(5) : 1109-1119

In this research, experiments were carried out to investigate the effects of operating parameters on
the pervaporation performance for the separation of ethanol-water solutions. Composite silicone membranes
supported on polysulfone prepared with varied silicone contents and commercial polyvinyl alcohol (Pervap®
2211, Sulzer) membranes were used. The results showed that the composite silicone/polysulfone membranes
coated with 3 wt% of silicone exhibited highest permeation flux with slightly lower separation factor for
ethanol. Furthermore, it was found that the composite silicone/polysulfone membranes were suitable for the
separation of ethanol from a dilute ethanol solutions. Both the separation factor and permeation flux of the
composite membranes increased with increasing temperature and feed concentration. A membrane coated
with a 7 wt% silicone gave highest separation factor of 7.32 and permeation flux of 0.44 kg/m2h at 5 wt%
ethanol feed concentration and feed temperature of 70°C. For polyvinyl alcohol membranes, the results
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showed that the membranes were suitable for the dehydration of concentrated ethanol solutions. The
permeation flux increased and the separation factor for water decreased with increasing water feed con-
centration and temperature. The membrane gave highest separation factor of 248 and permeation flux of
0.02 kg/m*h at 5 wt% water feed concentration and feed temperature of 302C.

Key words : pervaporation, separation, ethanol, silicone, polyvinyl alcohol
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Figure 1. Schematic diagram of the pervaporation apparatus: (1) Feed tank, (2) Feed pump,
(3) Rota meter, (4) Heater, (5) Membrane cell, (6) Cold traps, (7) Vacuum pump
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Figure 2. SEM micrographs of the composite silicone/polysulfone membrane: (a) top surface;
(b) cross-section, coated with 3 wt% silicone; (c) cross-section, coated with 5 wt%
silicone; (d) cross-section, coated with 7 wt% silicone
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Table 1. Thickness of silicone layers on silicone/polysulfone composite
membranes coated with 3, 5, and 7 wt % silicone solutions.

Thickness of polysulfone support Silicone content  Thickness by SEM

(Lm) (Wt %) (m)

170 3 85+4

170 5 13342

173 7 15615
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Figure 3. Total permeation flux and silicone
content at 10, 20, 30 and 55 wt%
ethanol feed concentrations and feed
temperature of 70°C.
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7 wt% silicone/polysulfone membranes
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Figure 12. Total permeation flux and water feed
concentrations at 30, 40, 50, 60°C
through a polyvinyl alcohol membrane.
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