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Influence of Peroxide Vulcanization System on Properties of Polybutadiene Rubber
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with Structurally Different Configurations
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Abstract: The effects of peroxide vulcanization system (vulcanizing agent DCP/auxiliary crosslinking
agent TAC) on the properties of two polybutadiene rubber (BR) materials which had structurally different
configurations, high cis—1,4-polybutadiene rubber (BR9000) and high vinyl polybutadiene rubber (HVBR) ,
were investigated. The results showed that the curing rate of BR9000 and HVBR compounds increased
with the increase of vulcanization temperature or the amount of curing agent DCP. The crosslinking density
was less affected by vulcanization temperature, but it was proportional to the amount of curing agent DCP.
Compared with the main chain carbon-carbon double bond in BR9000, the side chain carbon—carbon double
bond in HVBR had less steric hindrance and higher reactivity. Compared with the allylic hydrogen (a-H)
in BR9000, the hydrogen atom attaching to the tertiary carbon atom in HVBR possessed higher reactivity,
with which the free radicals produced by decomposition of curing agent DCP could easily react to form active
crosslinking sites and then establish an effective crosslinking network. As a result, the vulcanization rate of
HVBR compound was faster than that of BR9000 compound, and the crosslinking density and tensile strength
were higher.
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