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The reinforcement of natural rubber by silica synthesized from in sifu sol-gel reaction using
tetraethoxysilane (TEOS) in natural rubber at the temperature of 60°C was studied in this research.
It was found that the epoxy groups present on the main chains of natural rubber molecules
(LAOEpox60-3h and LA3Epox60-3h) could enhance the molecular interactions between rubber
molecules and silica particles whereas ketone, aldehyde and carboxyl groups present at the chain
ends of the natural rubber molecules (LA3 and LA6) which were prepared from ozonolysis did not
increase the silica content compared to unmodified natural rubber (LAO). The in sifu silica in
LAOEpox60-3h and LA3Epox60-3h was found to enhance not only the processability but also the
rate of vulcanization in comparison with those of conventional silica-filled rubber blocks of STR 5L
and STR 20 that were vulcanized without coupling agent. The mechanical properties of
LA3Epox60-3h vulcanizate were found to be almost the same as those of STR SL and STR 20
vulcanizates whereas L.QAOEpox60-3h vulcanizate showed the highest tensile strength and modulus.





