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This study was done to compare the results of different polymerization
processes used with natural rubber (NR) latex. The processes examined in this study
were bulk polymerization and suspension polymerization.

The phase transfer/bulk polymerization process was applied for
preparation of toughened polystyrene (PS) based on y-radiation vulcanized natural
rubber (RVNR) and y-radiation vulcanized polybutadiene rubber (RVBR) latices
which were prepared by irradiating with y-ray (14 kGy). The average diameter of
RVNR latex particles was large and size distribution was broad, compared to those of
RVBR latex. The values of crosslink density, measured by %swelling ratio, of films
cast from both latices were alike, whereas the size of RVNR particles swelled in
styrene tremendously increased. HIPS bars, containing 6% of RVNR or §% of RVBR,
prepared by bulk polymerization, provided the highest unnotched Izod impact
resistance and the notched Izod impact resistance of both types of HIPS decreased
when increasing of benzoyl peroxide (BPO) concentration. The toughness of HIPS,
based on RVNR, was higher than that of HIPS containing RVBR, which was
explained by good RVNR/PS adhesion, noticed under scanning electron microscope
(SEM). Semi-Interpenetrating polymer networks (IPNs), structure of uniform network
of natural rubber and polybutadiene rubber (BR) chains in each rubber particle
containing PS occlusions, broad size distribution of RVNR and monomodal RVBR
particles were observed under transmission electron microscope (TEM). By using the
phase transfer/suspension polymerization technique, HIPS beads were directly
produced. The values of notched Izod impact resistance of moulded HIPS beads based
on RVNR were greater than those of HIPS based on RVBR and unmodified PS. Both
PS and HIPS prepared by using bulk polymerization were tougher than those prepared
by using suspension polymerization, probably caused from the transfer reactions taken
place in the latter case. However, the morphologies of crosslinked rubber particles
embedded in PS matrix, prepared by using bulk and suspension polymerizations, were
similar.
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