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Admicellar polymerization was applied to modify silica surface for increasing
compatibility between silica and natural rubber. In this research, Y-ray was used to induce
polymerization. The various surfactants containing different hydrocarbon chain length using
Dodecyl Trimethyl Ammonium Bromide (DTAB), Tetradecyl Trimethyl Ammonium Bromide
(TTAB) and Cetyl Trimethyl Ammonium Bromide (CTAB) were investigated. The effects of
surfactant concentration and Y-ray doses on polyisoprene film formation on silica surface were
also investigated. Moreover, the properties of natural rubber prepared from the treated silica by
admicellar polymerization were determined.

The results shown that CTAB was the appropriate surfactant for forming polyisoprene film
on silica surface. Compared to a thermal method, a Y-ray method showed the better polyisoprene
film formation by admicellar polymerization. Increase of the surfactant concentration and Y-ray
dose resulted in an enhancement of the polyisoprene formed on silica. However, the overdose of
Y-ray decreased the formed film due to the acceleration of the termination step of polymerization.
The mechanical properties of natural rubber mixed with modified silica by Y-ray induce
admicellar polymerization were significantly improved by comparison of natural rubber mixed

with modified silica by traditional admicellar polymerization and siliane coupling agents (Si69).





