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[ Abstract]

Understanding reaction mechanisms of combustion is important for improving
combustion efficiency of engine or reducing emission of air pollutant from combustion, and
so on. Combustion is composed of many elementary reactions. For example, combustion of
hydrogen is described by 20 elementary reactions involving 8 species!!l. The number of
elementary reaction increases exponentially as the number of atom increases, so automatic
search method is needed. Thus, we applied the Artificial Force Induced Reaction (AFIR)
method to the combustion system of hydrogen or hydrocarbon. Using this method, one can
explore Potential Energy Surface (PES) automatically and systematically. After the path
search by the AFIR method, we extracted atoms/molecules that are involved in bond
rearrangement, and then, each reaction was converted into SMILES expression. Finally,
representative pathway for each elementary reaction was obtained. We applied this method to
hydrogen combustion (2H>+20, system). PES was calculated at the UB3LYP/D95V level. As
a result, we obtained 233 elementary reactions involving 13 species. This result is
summarized in the reaction route map (shown in Fig. 1). We are going to discuss the details of
analysis and the case of methane combustion, too, in the poster presentation.
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Fig. 1. Reaction route network of 2H>+20,.
Colored by the energy of equilibrium structure and transition structure.

[1] Stephen R. Turns, “An introduction to combustion”, (McGraw-Hill, New York, 2012).
[2] /hAEESR, B AREE43EE, 50, 157, 182-191 (2009).



