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Separation of ethanol/water mixtures with
hydrophobic alumina membrane in vapor permeation

of el & Z 35" o "
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Abstract

The surface of porous alumina membrane was modified with silane coupling agent in
order to enhance hydrophobicity. The contact angle of water to the surface-modified

alumina membrane was greater than 90 °. The surface-modified membrane was tested
in vapor permeation for the concentration of aqueous ethanol. With the increase of
ethanol concentration in the feed, permeation flux increased due to the greater affinity of
ethanol with surface-modified alumina membrane than that of water. The experimental
results showed that the permeation rate of surface-modified alumina membrane was 15~
1000 times greater than that of polymer membranes.
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Fig. 1. Photograph of a water droplet
placed on a surface-modified
alumina membrane.
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Fig. 2. Test unit for vapor permeation process:
(A) feed tank, (B) isothermal bath, (C)
membrane cell, (D) pressure gauge, (E)
valve, (F) cold trap, (G) dryer, (H) vac-
uum pump, (I) needle valve, (J)ther—
mometer, (K) magneticdrive, (L)imm-

ersioncirculator—heater—controller.
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Table 1. Specification of surface-modified
alumina membrane.

Membrane diameter
6.45/3mm
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Effective membrane area | 14.6bcr
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Fig. 3. Effect of feed composition on
permeation flux
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Fig. 4. Effect of feed composition on perme-
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Table 2. Ethanol flux of alcohol/water mix—

tures in vapor permeation

Feed
Membrane Temp. | Ethanol Flux
. Conc. . Ref.
Material (C) | (kg/m’ - hr)
(Wt%)
Surface- .
. Ethanol this
modified 40 0.63~2.99
) (10~90) work
alumina
Silicone | Ethanol
40 0.03~0.04 13
rubber [(10~70)

Polysty— | Ethanol

25 0.001~0.003 | 16
rene |(10~90)

Polysty- | Ethanol

40 10.001~0.0035] 14
rene (10~90)

Polyvinyl- | Ethanol

40 [0.001~0.0073| 14
chloride |(10~90)

Polybuta— | Ethanol

25 10.0005~0.005| 15
diene (5~90)
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