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Elucidating the growth mechanism of aromatic hydrocarbons at high temperatures
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To elucidate the reaction mechanisms for the hydrocarbon growth in high
temperature environments, the experimental and theoretical studies have been conducted on the
reaction mechanisms of some aromatic hydrocarbons. Experimentally, aromatic compounds were
pyrolyzed using a high repetition rate shock tube, and the behavior of the intermediate species
produced by the pyrolysis was probed by transient absorption spectroscopy. The results were
analyzed with detailed kinetic models to elucidate the reaction mechanism. In the theoretical
study, unimolecular reaction theory was applied to the reactions involved in the growth of aromatic
compounds. In particular, the reaction mechanisms for the formation of tricyclic compounds from the

recombination reactions of hydrocarbon radicals were elucidated.
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