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Abstract: The generation mechanism of small molecule gas from further pyrolysis of the main
products isoprene monomer and dimer-1, 4-dimethyl-4-vinylcyclohexene during the primary
pyrolysis (300-550 °C) of natural rubber was studied. The density functional theory was used to
simulate each reaction, and the related thermodynamic parameters of enthalpy change AH*, free
energy change AG" and kinetic parameter reaction barrier were obtained. The Aspen plus was
used to establish a one-dimensional cracking reactor simulation experiment process to obtain
product distribution. The result showed that the kinetic simulation results of the monomer were
consistent with the results of the software simulation of the cracking process model. The main
reaction pathway was the substitution reaction between hydrogen radical and monomer, the main
product was hydrogen, and the reaction activation energy was 5.68 kJ/mol, which were
consistent with product distribution results predicted from the thermal cracking process. The

main channel of the dimer was first the ring-opening reaction, and then the methyl group
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substitution. The main product was methane and the activation energy of the reaction was 354. 48

kJ/mol. The results could provide theoretical basis for the gasification recycling of discarded

tires.

Keywords: natural rubber; density functional theory; gas product; reaction path
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