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Abstract: The basic methodological theory as well as its feasibility of the chemical explosion mode analysis
(CEMA) method in flame extinction mechanism study was particularly emphasized. The interaction between
detailed chemistry and thermal/mass mixing as well as its impact on flame extinction was analyzed. The concept of
factor determines the key reaction kinetic factors that dominate the flame flameout limit of ethylene. The results
show that the CEM with positive eigenvalues firstly appeared at the stoichiometric location in the near—extinction
condition, so positive CEM could play as an important criterion for the detection of combustion instability. The
extinction limit of opposed—flow diffusion flame resulted from the comprehensive interaction between heat release
and chain branching and termination reactions. It is found that the branching reaction R32 (H+O,=—=0+0OH) and
exothermic reaction R81(OH+CO=H+CO,) were most significant for the ethylene flame extinction limit, which
could be largely broadened with the enhancements of these two recations. On the contrary, enhancement of the

termination reaction R49 (H+HCO==H,+CO) was unforable to ethylene flammability. The CEMA theory with the
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concepts of explosive index and bifurcation index was a systematical tool to reveal the impact of detailed chemical

kinetics on flame extinction mechanism.
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