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Analysis of Oxygen Consumption Law Based on Test System

of Coal’s Spontaneous Combustion Oxidation Characteristics

XU Yun-yun

(School of Civil Engineering, Tangshan University, Tangshan 063210, China)

Abstract; The formulas for calculating average oxygen consumption rate and standard oxy-
gen consumption rate during the spontaneous combustion is inferred with the test system of
coal’s spontaneous combustion oxidation characteristics. Then the average oxygen concen-
tration value and the distribution function of oxygen concentration and consumption rate is
calculated. Based on the above research,the kinetic parameters of coal’s spontaneous com-
bustion oxidation is determined. With the simulation experiment for coal’ s spontaneous
combustion adopted for analysis, the results show that the average oxygen concentration of
the reaction body gradually moves away from the center of the gas flow path as the tempera-
ture rises during coal’s spontaneous combustion. The oxygen concentration and consump-
tion rate of the coal at each temperature point are negatively distributed along the flow path,
and it could be approximated as linear treatment when the temperature is low. In addition,
the analysis shows that the stages of coal’s spontaneous combustion oxidation could be di-
vided more comprehensively and apparently if the rate of average oxygen consumption is
taken as the rate of coal’s spontaneous combustion oxidation.

Key Words: coal’s spontaneous combustion; oxidation characteristics; oxygen consumption

rate; oxygen concentration; apparent activation energy
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