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Abstract

Natural rubber (NR) 1s one of the most important agriculture products of
Thailand. Although NR posses necessary properties for using in many application
such as tires, tube and glove, it has very poor resistance to petroleum oil or non polar
solvent. The ultimate goal of this research was to improve the oil resistance of NR by
graft copolymerization with acrylonitrile (AN). The graft copolymerization of AN
onto NR was conducted by emulsion polymerization process using cumene
hydroperoxide and tetracthylene pentamine as initiator. The HPLC technique was
developed for conversion determination. The influences of the reaction time, the
monomer concentration, the reaction temperature and the initiator concentration on
the conversion, percent grafting, grafting efficiency, the peak area of -C=N, the rate of
polymerization, 300% modulus and swelling parameter were investigated. The
reaction mechanism was proposed and confirmed by experiment results. The results
showed that the HPLC technique can be used for conversion determination of graft
copolymerization of AN onto NR. For reaction time effect, the conversion and
grafting efficiency was high at initial time of polymerization and then it was declined
until at monomer feeding finish after that it was rose slightly. The conversion,
the grafting percentage, particle size, peak area of -C=N, petroleum oil and non-polar
solvent resistance and rate of polymerization were increased with increasing of
monomer concentration, reaction temperature and initiator concentration. However,
they were reached a maximum value for reaction temperature and initiator
concentration effect. The grafting efficiency was increased with reaction temperature
and initiator increasing and was exhibited the optimum point, whereas, the grafting
efficiency was decreased with monomer concentration increasing. The particle size
distribution was became broader with increasing monomer concentration, reaction
temperature and initiator concentration, while, it was became narrower after initiator
concentration after 0.016 mol/L. The 300% modulus of grafted copolymer was higher
than natural rubber and was decreased with monomer concentration increasing while
was not effected by the initiator concentration and reaction temperature increasing.
The graft reaction most probably takes place by polymer free radical react with
monomer. The experiment results for rate of polymerization indicates that the
proposed reaction mechanism is reasonable. Consequently, the graft NR showed
considerably improved petroleum oil resistance as compared to natural rubber.
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