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Abstract

The mixed matrix membranes (MMM) were prepared from blend of crosslinked poly(vinyl
alcohol)(PVA) and natural rubber (NR) form semi-IPN and incorporated with zeolite 4A. FT-IR
spectroscopy confirmed the crosslinking of PVA in the MM membrane. Swelling measurements were
carried out in both water and absolute ethanol. It was found that the degree of swelling in both water
and ethanol increased with increasing PVA content in the membranes, however adding zeolite more
than 10 wt.% leaded to the decrease of membrane swelling. The states of water in the membranes
were investigated using differential scanning calorimeter (DSC). It was observed that water absorbed
in the membranes was appeared as free water and non-freezing bound water. The amount of bound
water in the membranes increased with increasing PVA content but decreased with the amount of
zeolite. The thermal degradation of the MM membranes was studies using thermal gravimetry (TG).
The MM membranes showed higher thermal stability compared with pure NR and crosslinked PVA
due to the incorporation of zeolite. The disperstion of zeolite particles in the MM membrane was
observed by Scanning Electron Microscopy (SEM) which showed a well dispersing of zeolite
particles in the semi-IPN matrix. Transmission Electron Microscopy (TEM) analysis showed the
distinct phase separate of crosslinked PVA and NR. The mechanical property of MM membranes was
investigated by tensile testing. It was observed the elongation at break decreased with increasing
zeolite content in membranes but the modulus was found to increase. The sorption selectivities of
MM membranes were enhanced with zeolite content especially, at low water concentration of
ethanol-water mixtures. However the selectivities decreased when water content in the mixtures
increased. The pervaporation dehydration of ethanol-water mixtures using MM membranes was
studies. The permeation flux and separation factor were examined as a function of zeolite content,
feed concentration and feed temperature. It was found that the permeate flux increased with
increasing zeolite content and water content in the feed. However the separation factor decreased with
increasing water content in the feed. The total permeates flux increased with increasing temperature
in feed with the expense of the separation factor because of the increasing mobility of polymer chains.
The MM membrane with NR:PVA 90:10 and 20 wt.% zeolite can be purified ethanol up to

99.9 %v/v using 95%v/v ethanol feed concentration.



