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Emulsion polymerisation/ phase transfer/ bulk polymerisation is a novel
process for preparation of toughened polystyrene based on natural rubber (NR) latex.
The negatively charged y-radiation vulcanised NR (RVNR) latex or y-radiation
deproteinised vulcanised NR latices, prepared by using enzyme alcalase and irradiated
with y-ray were firstly titrated with benzyldimethylhexadecylammonium chloride in the
presence of a styrene monomer. At a critical transfer concentration (CTC), the
crosslinked rubber particles transferred from the aqueous phase into the styrene
monomer phase in which they swelled depending on the irradiation dose used. The
styrene monomer containing transferred rubber particles was then polymerised in bulk
form and the polymer blends obtained exhibited two-phase morphology similar to high
impact polystyrene (HIPS). The unnotched Izod impact resistance of toughened PS
prepared depended on the irradiation dose, rubber content and initiator concentration
whereas the hardness (Shore D) did not depend on these effects. Samples prepared
from 5% of RVNR (14kGy) showed the maximum impact resistance and the small
amount of initiator producing higher molecular weight PS and hence higher impact
energy. In the case of deproteinised natural rubber (DPNR) latices, the proteins in NR
latex affected the crosslinking efficiency. Incorporation of DPNR could not improve
the impact resistance and hardness of PS. TEM micrographs of DPNR-modified PS
also showed that proteins on the rubber surface were not totally eliminated by enzyme

deproteinisation.
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