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Microwave was used as an energy source to induce the reaction of admicellar
polymerization to improve the surface properties of silica. The heat of microwave system was
generated by friction between vibrating molecules of water and polar reagent. The rapidly
increasing molecular heat of microwave system had the effect on reaction time and film
formation. In this research, the several parameters, including microwave power, monomer
concentration and initiator concentration, were investigated.

The results showed that the optimum mole ratio of surfactant to monomer was 1:12 of both
thermal and microwave systems. The comparison between thermal and microwave systems
showed the higher rate of film formation of microware system than that of thermal system,
whereas the amount of film formation of microwave system was lower than that of thermal
system at optimum condition of both systems. From the molecular weight analysis, the results
showed that the molecular weight of formed film of microwave system was higher than that of
thermal system because of the molecular direction effect retarding the chain transfer reaction of
the termination step. Moreover, using high microwave power at 600 and 800 watts decreased the
amount of formed film because of depolymerization effect.

The properties of the natural rubber compound mixed with the admicellar modified silicas
by thermal and microwave systems were studied in the terms of cure time, tensile strength, 300%
modulus, elongation at break, tears strength and abrasion resistance. The results showed that the
cure time of microwave modified silica/rubber compound was shorten, comparing that of thermal
modified silica/rubber compound, due to the size of polymeric film coated on silica surface. The
mechanical properties — tensile strength, 300% modulus, elongation at break, tears strength and
abrasion loss — of microwave modified silica/rubber were lower than that of thermal modified

silica/rubber, due to the amount of polymeric film coated on silica surface.





