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Pervaporation separation of water-ethanol mixtures was studied using modified natural rubber
membranes. Membrane was hydrophilic-hydrophobic blended membrane consisting of the
hydrophobic part of natural rubber (NR) and the hydrophilic polymer which was polyacrylic acid
(PAA). PAA was crosslinked to prevent an excessive swelling and leaching during the experiments.
Therefore, crosslinked PAA would be dispersed in the NR matrix and formed semi-interpenetrating
network membrane. For the same amount of crossling agent (ethylene glycol) and reaction time,
increasing PAA content in the membrane increased the water swelling degree due to the increasing
number of the water attracting carboxyl groups of PAA. The effect of PAA on water sorption in the
membrane was confirmed by performing the bound water experiment using differential scanning
calorimetry. It was found that the amount of bound water increased with PAA content in the
membrane. However, for water sorption experiment, it was observed that the increasing of water
content in the feed reduced the water sorption selectivity for a given amount of PAA in the membrane.
The pervaporation separation performance also was affected by the amount of PAA in the membrane
and the amount of water in the feed. The highest separation efficiency was found to be at high PAA in
the membrane and low amount of water in the feed. This is because the large amount of water caused
the enhance degree of swelling especially at high PAA content generating the plasticizing effect and
thus ethanol molecules can pass through the membrane together with the water molecules.
Nonetheless, the reduced separation efficiency due to the plasticizing effect enhanced the total flux

across the membrane.





