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ABSTRACT
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A filler is normally added to a rubber to improve its performance in
commercial applications. The use of silica as a filler in rubber compounds provides
beneficial properties such as improved tensile strength and abrasion resistance.
However, a major problem with using silica as a filler is its poor compatibility with
rubber. Better compatibility between the two components can be achieved by using
admicellar polymerization of organic monomers (e.g. styrene and isoprene)
solubilized inside surfactant bilayers adsorbed onto the silica surface, thus giving
silicas modified with co-monomers. In this work, surfactant and initiator loadings
were optimized to reduce the amounts of hoth materials needed. ~Admicellar
polymerization on silica fillers was carried out in a continuous reactor. Hi-Sil®255,
cetyltrimetylammonium bromide, styrene and isoprene were used as filler, surfactant
and co-monomers, respectively. Scanning electron micrographs and FT-IR results
confirmed the presence of polymer on the silica surface. The amount of polymer
formed correlated with the amounts of surfactant and initiator used. The modified
silica was tested for rubber compounding and the rubber specimens with different
modified silicas were tested for mechanical properties. The results showed that the
rubber properties can be maintained by reducing the amounts of surfactant and
initiator used.
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