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This project studied the feasibility of replacing synthetic rubber, namely
Santoprene (SP), with natural rubber (NR) in toothbrush manufacturing. Due to the
fact that Thailand is the world largest natural rubber producer and because of the high
price of synthetic rubber, substituting natural rubber for synthetic rubber shows a
potential for manufacturing cost savings as well as value-adding to the country’s
economic product. The preliminary study focused on mechanical properties, such as
tensile strength, percent elongation, and hardness, as well as thermal properties, i.e.
melting temperature (Tr,) and crystallinity temperature (T.). It was found that NR
alone cannot be used to replace SP due to very poor mechanical properties compared
to those of SP. Even though vulcanized NR enhances the elongation of the non-
vulcanized rubber and shows a comparable value to that of SP, other mechanical
properties were not similar and were inferior. As SP is a thermoplastic elastomer
(TPE) consisting of a fully dynamically vulcanized EPDM rubber particles in a matrix
of polypropylene (PP), this research studied mechanically mixed NR with PP and
found significant improvement to tensile strength and hardness. However, the percent
elongation is decreased. | At the NR to PP weight ratio of 90:10 with addition of
CaCOj; 10-20 phr, the mechanical properties of these mixtures were comparable to
those of SP, showing a possibility to replace SP with NR despite slight differences in

thermal properties.





