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Pervaporation of Aqueous iso-Propyl Alcohol Solution using NaA Zeolite Membrane
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Abstract: The NaA zeolite membrane was synthesized on the surface of a porous @ -alumina support from the reaction
solution composed of 1Si : 1Na : 4Na : 6H;O. The pervaporation performance of the synthesized NaA zeolite membrane
was investigated for the iso-propyl alcohol (IPA) aqueous solution according to the different feed concentration and the
different operating temperature. The total flux decreases by increasing the feed IPA concentration and increases by
increasing the temperature. The total flux was about 4.0 % 10° g/m2 - hr at 60°C and 0.6 mole fraction of IPA and the
separation factor was 1.8X 107 at 60°C and 0.8 mole fraction of IPA. The separation performance of water through the
NaA membrane was found to be superior to that obtainable with a distillation process just by comparison of the
vapor-liquid equilibrium data.
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Table 1. Summary of Pervaporation Separation Characteristics for Various Membrane Materials in the Literature

Membrane Materials Feed composition Temp.(°C) Flux (g/m’ - hr) Selectivity Ref.
PVA 0.7 mol% Ethanol 55~63 1600 2~20 3
88 wt% IPA 63 1520
PVA/PAA 80 4
95 wt% IPA 56 1563
PDMS/ceramic 0~10 wt% IPA 50 200~300 7~25 5
Zeolite A 40~90 vol% IPA 25 0.3x10°~2.5x10" 10°~10* 6
NaA zeolllte 90~99 with [PA 70 100~ 700 2.0x10° ~1.0x10° ;
KA zeolite 100~1200 3.0x10°~2.0x10*
NaA zeolite 90 wt% IPA 80 1500 1000 8
95 wt% Methanol 2640 4000
NaA zeolite 95 wt% Ethanol 120 4300 5600 9
95 wt% IPA 5600 6000
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Fig. 1. A schematic of pervaporation apparatus.
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Fig. 2. XRD patterns for reference zeolite 4A and syn-
thetic zeolite.
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Fig. 3. NaA zeolite membrane on «-alumina tube (a)
surface (b) cross-section.
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Fig. 4. Flux through NaA zeolite membrane for [PA/water

peravaporation at 25°C.
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Fig. 5. Water and IPA fluxes through NaA zeolite
membrane for IPA/water pervaporation.
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Fig. 6. Selectivity through NaA zeolite membrane for
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Fig. 7. Comparison of pervaporation with distillation for
IPA/water separation.
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