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ABSTRACT

4271021063 . PETROCHEMICAL TECHNOLOGY PROGRAM
Siriporn Chaisirimahamorakot: Modification of Silica
Surface for Rubber Reinforcement Using a Continuous
Admicellar Polymerization System.
Thesis Advisors: Prof. Jeffrey H. Harwell. Asst. Prof. John
CFHaver. Assoc. Prof. Sumaeth Chavadej and Dr. Pramoch
Rangsunvigit, 76 pp ISBN 974-13-0688-1
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Use of silica in rubber compounds provides beneficial properties such
as increase in tensile strength, modulus and resilience.  The better
compatibility between elastomer and silica has been achieved by admicellar
polymerization. Currently, this process has heen successfully performed only
in a batch system, which is not feasible for industrial applications. In the
present work, a continuous reactor for the admicellar polymerization was
developed. Cetyltrimethylammonium bromide, styrene and isoprene were
used as a surfactant and co-monomers, respectively. Modification of silica
surface reduced the BET surface area and increased the mean agglomerate
particle size of all samples. Scanning electron micrographs showed the
increase in the particle agglomeration as well as an apparent loss of small
diameter particles. The Fourier transform infrared spectroscopes proved the
existence of styrene and isoprene polymer on the modified silicas. Effects of
co-monomers loading and retention time on the admicellar polymerization
were also investigated. The results showed that the 5 g co-monomer per
kilogram silica and 60 minutes polymerization time provided the largest

amount ofpolymer on silica surface.
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