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Abstract: A zeolite membrane shows better thermal, mechanical and chemical stabilities than a polymer membrane.
Water was separated from iso-propyl alcohol (IPA)/water mixtures by pervaporation using the NaY zeolite membrane syn-
thesized in the laboratory. The effects of a mole fraction of IPA in the feed solution and an operating temperature were
studied on the permeation flux behavior and the separation factor of water with respect to IPA. As a mole fraction of IPA
increased, the water flux as well as the separation factor decreased. As the experimental temperature increased, the water
permeation flux increased while the separation factor decreased. For IPA/water binary mixtures, the water fluxes through

the NaY zeolite membrane were observed to be 1.9x10°~3.5x10° g/m’ - hr and the separation factors were found to be
7.0x10°~2.0x10".
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Table 1. Physical Properties of IPA

Chemical structure CH;CH(CH3)OH
Molecular weight 60.10
Boiling point (°C) 82.3
Melting point (°C) -88.5
Specific density 0.7854
Dipole moment (Debye) 1.70

Viscosity (cP at 20°C) 24
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Fig. 1. A schematic of pervaporation by hydrophilic zeolite
membrane.
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Synthesized NaY membrane

Alumina support

20

Fig. 3. XRD patterns for reference zeolite NaY and synthetic
zeolite.
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(a) a cross—sectional view

Fig. 4. SEM images of the NaY zeolite membrane on « -alumina tube.
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Fig. 5. Water flux through NaY zeolite membrane for
IPA/water pervaporation.
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Table 2. Comparison of Total and Water Flux through
NaY Zeolite Membrane

Temperature  Mole fraction of Flux (g/m’ - hr)
CCy IPA in feed solution  Total H0
0.60 653.9 653.3
0.70 613.9 612.7
25 0.80 386.8 385.6
0.90 2919 289.8
0.95 188.5 185.1
0.60 3,478.6 3,476.1
0.70 2,967.6 2,960.0
60 0.80 2,276.3 2,262.8
0.90 1,3134 1,291.5
0.95 620.3 570.2
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Fig. 6. IPA flux through NaY zeolite membrane for IPA/wa-
ter pervaporation.
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Fig. 7. Separation factor through NaY zeolite membrane for
IPA/water pervaporation.
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