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Reaction mechanism of ethylene production during spontaneous
combustion of coal
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Abstract; In the process of coal oxidized spontaneous combustion under different temperature the gaseous product
was studied by the FTI spectroscope experiment. When the temperature rises to about 120 ~ 170 °C | ethylene was
produced. Using the B3LYP method, which studied the reaction system of the coal and the oxygen having the
spontaneous combustion reaction and producing methane in the 6 —311G base group level, and carried on optimiza-
tion of all stagnation points geometry configuration on reaction potential energy surface, with the frequency analysis
method and the IRC method carried on confirmation to the transient formation. The calculation results indicate that
the reaction of coal molecule oxidized spontaneous combustion producing ethylene is the oxygen molecule attacks the
C(25) atom in the middle of propylene group —C(25)H,—C(26)H = C(27) H, on the coal molecule benzene
ring side chain, which causes the propylene group on the benzene ring side chain to produce the acid group
(—CH,—COOH) and the ethylene. The reaction of coal spontaneous combustion to produce ethylene is a sponta-
neous reaction judging by the reaction activation energy.
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Fig. 1  The 3D infrared spectrogram of experimental Fig. 2 The infrared spectrogram of the experimental
coal model producing gas coal model producing gas in 165 C
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Fig. 4 The reactant, intermediate, transient formation and product configuration in the reaction
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