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Abstract — Membrane pervaporation processes could have advantages over distillation for separation of water/organ-
ics mixtures: a low energy demand and the ability to separate azeotropic mixtures or isomers. Zeolite membranes might
show better thermal, mechanical and chemical stabilities than polymer membranes. Water could be effectively separated
from water/organic mixtures using the NaA zeolite membrane because of its high hydrophilicity. In this study, water was
separated by pervaporation using the NaA zeolite membrane from water/ethanol mixtures. As a mole fraction of ethanol
increased, the total permeation flux and the water flux decreased while the separation factor increased, reached a max-
imum point, and decreased. As an experimental temperature increased, the total permeation flux increased while the sep-
aration factor increased at the lower mole fraction of ethanol than 0.8 and it decreased at the higher mole fraction of
ethanol than 0.8. The total permeation flux and the separation factor could be maintained constant during the long term
experiment longer than 160 hours. It was found that the NaA zeolite membrane synthesized in our study showed better
performance on water/ethanol separation than that of a distillation process or PVA polymeric pervaporation membranes.
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Fig. 1. A schematic of pervaporation equipment.
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Fig. 2. XRD patterns of the standard and the synthesized NaA zeolite.
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Fig. 4. A top view of the NaA zeolite membrane.
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Fig. S. Fluxes through the NaA zeolite membrane for ethanol/water
pervaporation at 25 °C.
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Table 1. Pervaporation properties of PVA and NaA zeolite membrane

PVA PVA-GFT NaA(this study)

Temperature (°C) 45 90 40 60
Water concentration of feed (wt%) 20 8 20.7 8.9
Water concentration of permeate (Wt%) - 98 99.99  99.99
Water flux(g/m>hr) 180 900 1906 2822
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Fig. 10. Separation factor and total flux of long term pervaporation
through the NaA zeolite membrane.
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