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Detailed chemical kinetic modeling as an innovative approach for understanding compl
ex reactions included in thermochemical conversions of carbon resources

Norinaga, Koyo
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The reaction chemistries included in the thermochemical conversion of carbon resou
rces such as cellulose were studied. A two-stage tubular reactor was used for evaluating the reaction Kine
tics of secondary vapor phase reactions of the nascent pyrolysates. Experiments were also numerically vali
dated by a detailed chemical kinetic model consisting of more than 8000 elementary step like reactions wit
h over 500 chemical species. Acceptable capabilities of the kinetic model in predicting concentration prof
iles of the products enabled us to assess reaction pathways leading to benzene and naphthalene via the alk
yne and diene from primary pyrolysates of cellulose. C3 alkyne and diene are primary precursors of benzene

at low temperature, while combination of ethylene and vinylacetylene produces benzene dominantly at high
temperature. Cyclopentadiene is a prominent precursor of naphthalene. Combination of acetylene with propyn
e or allyl radical leads to the formation of cyclopentadiene.
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