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Abstract 2 2 3 4 0 O

In this research admicellar polymerization was used for silica surface modification by
inducing formation of polyisoprene film on the surface. Gamma radiation was used to induce the
polymerization reaction, in comparison with the use of Potassium persulfate (KPS) and 2, 2’-
Azobis (2-methylpropionamide) dihydrochoride (V50) as initiators in thermal system. The results
showed that polyisoprene film formation induced by gamma radiation was higher than that by
V50 and KPS, both quantitatively and qualitatively. Irradiation at a dose rate of 0.17 kGy/min and
a total dose of 9 kGy, at room temperature for 50 min yielded the polyisoprene film with 60.71 %
conversion and a molecular weight of 8909 g/mole. At higher doses, the conversion and
molecular weight decreased. The thenﬁal system using V50 at 65°C for 60 min resulted in
57.48% film formation and a molecular weight of 6064 g/mole, whereas KPS at 80°C for 120 min
brought about 51.35% film formation and a molecular weight of 186.8 g/mole. The kinetics of
film formation reaction of all three systems were also investigated. The reaction constants for film
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formation (k,,) induced by radiation, V50, and KPS were 2.45 x 107 17/g " .min, 2.06 x 10°
1]'63/g0'63.min, and 1.05 x 10° l““/gom.min, respectively. The surface of the silica modified with
radiation, V50, and KPS was characterized by Fourier Transform Infrared Spectrophotometer
(FTIR), Ultraviolet Visible Spectrophotometer (UV) 1181¢ Thermal Gravimetric Analyzer (TGA).
All results confirmed that the polyisoprene film was successfully formed on silica surface. The
morphology of the modified silica from all three systems was observed by Scanning Electron
Microscope (SEM) to trace changes after the surface modification. The distribution of silica
particles of the unmodified and modified silica was observed by Transmission Electron
Microscope (TEM). The results revealed that the agglomeration of the modified silica from all
three systems were smaller than that of the unmodified silica. Finélly, the modified silica were
used to prepare the natural rubber compound for studying mechanical properties of the rubber
such as cure time, abrasion loss, elongation at break, 300% Modulus and tensile strength.
The results displayed that all mechanical properties of the natural rubber compound prepared by
the modified silica with radiation were better than those prepared by V50 and KPS, respectively.
From this study, it can be concluded that, radiation-induced admicellar polymerization improved

the film formation and mechanical properties of the natural rubber, more effectively than

the thermal technique.





