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ABSTRACT

Semi-interpenetrating polymer network (Semi-IPN) membranes for ethanol separation were
prepared from epoxidized natural rubber (ENR50) and crosslinked polydimethylsiloxane (PDMS)
(ENR50-inter-cross-PDMS) with ENR50:PDMS molecular weight ratio of 1, 10 and 100. FT-IR, 'H-
NMR and "C-NMR spectroscopy confirmed a chemical crosslink of PDMS in the presence of ENRS50.
The swellings of ENR50, crosslinked-PDMS and ENR50-inter-cross-PDMS semi-IPN membranes were
performed in ethanol at different temperatures (20, 30, 40 and 50 °C). The results of all membranes
showed an increase in the degree of ethanol swelling and diffusion coefficient of ethanol as raising
temperature. Furthermore, the degree of swelling and diffusion coefficient were found to increase with the
ENRS50:PDMS molecular weights ratio. The ethanol permeability was performed via the pervaporation
and a decrease in the ethanol permeability with feed temperature was observed. Moreover, water
separation membranes of ethanol-water mixtures were prepared from Natural rubber latex (NR latex)
grafted with polyvinyl alcohol (PVA) and blended with PVA. Effect of PVA content on water permeation
and water separation was investigated. Thermal property and state of water of membranes were studied by
Differential Scanning Calorimetry (DSC). The diffusion coefficient of water was estimated from dynamic
swelling and the results showed enhanced water diffusivity with PVA contents. The water permeability
and water separation through the membranes were examined using pervaporation technique at different
feed temperatures. The water permeability decreased as increasing feed temperatures. The membranes
(NR-g-LPVA and NR-g-LPA/HPV A30) showed higher water permeability than that of ethanol however
the water permeability decreased when increased feed temperature. The NR-g-LPVA membrane had

higher water permeability than that of NR-g-LPVA/HPVA30 membrane.
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