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A Guide to Chemical Kinetic Model Construction from Quantum Chemistry Calculation for
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Abstract : Typical method of theoretical calculations for the rate constants of elementary reactions in combustion is
summarized. Higher level quantum chemistry calculations were frequently applied to obtain potential energy of reactions,
which was probably good agreement with experimental results. Theoretical chemical kinetics has been developed on the rate
theories such as transition state theory and unimolecular reaction theory with the quasi-equilibrium conditions. Molecular
properties such as rotational constants and vibrational frequencies of normal modes are also needed because all rate theories
depend on the molecular statistical themodynamics, so that those properties are also obtained from quantum chemistry
calculations. Essentially, accuracy of the prediction for the rate constants from theoretical calculations strongly depends
on the accuracy of potential energies of the reactions and the exactness of the statistical view for the individual reaction

mechanism. Some of the practical applications of the calculations are shown.
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Rotational axis

Rigid Rotor Harmonic Oscillator
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