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Abstract

Boron supported natural rubber (BSNR) was a rubber derivative containing boron atom
in its structure. It can perform via substitution reaction of the hydroxyl hydrogen from diol in
rubber molecules, which was generated from ring opening of epoxide ring, and boric acid.
The effect of mole ratio of [boric acid]/[diol unit] was studied, and it was found that the use of
[boric acid]/[diol unit] = 1.0 under reaction temperature and time of 60°C and 72 hr,
respectively, showed the maximum level of boron in rubber molecule of 18 %mole.
The chemical modification of natural rubber introducing boric acid in its structure with different 3
levels of 18, 15 and 4 %mole was coded as BSNR-18, BSNR-15 and BSNR-4, respectively.
They was studied physical and chemical properties such as boron element quantity, viscosity,
glass transition temperature and maximum degradation temperature, which these properties
increased with increasing boron quantity in BSNR. For further studies, BSNR-15 and BSNR-18
was selected to investigate because they contained effective high level of boron. BSNR-15
compounding was prepared for investigation of vulcanization systems (i.e., sulphur, peroxide,
and phenolic resin). It was found that maximum torque and torque difference using sulphur
system were higher and longer scorch time than other systems while cure time was shorter,

and cure rate index (CRI) was higher than peroxide and phenolic resin system, respectively.



Besides, vulcanization of BSNR using peroxide gave the highest modulus and hardness.
However, tensile strength and elongation at break was the lowest value. While, sulphur and
phenolic resin systems gave similar tensile properties. The effect of boron content in BSNRs
(i.e., BSNR-18 and BSNR-15) on cure characteristic and mechanical properties using sulphur
system was found that both types of BSNRs had similar scorch time and cure time while
minimum torque, maximum torque and torque difference of BSNR-18 were higher than BSNR-
15. In addition, modulus, tensile strength and hardness were directly depended on boron
content in BSNRs. For flame resistance property of BSNR-18 comparing with ENR-50 and
ENR-50 added 1 phr of aluminium trihydrate represented in term of LOI value was found that
LOI of BSNR-18 was 26 which was comparable to ENR-50 added aluminium trihydrate. While,
LOI of ENR-50 without aluminium trihydrate was the lowest value of 20. Hardness and
mechanical properties of BSNR-18 were higher than ENR-50 and ENR-50 added aluminium
trihnydrate excepting elongation at break which was lower. For ENR-50 added and ENR-50

without added aluminium trihydrate showed similar mechanical properties and hardness.
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