
Accepted Manuscript

Title: Effect of oxygen concentration on low-temperature
exothermic oxidation of pulverized coal

Authors: Jun Deng, Li-Feng Ren, Li Ma, Chang-Fui Lei,
Gao-Ming Wei, Wei-Feng Wang

PII: S0040-6031(18)30536-7
DOI: https://doi.org/10.1016/j.tca.2018.07.012
Reference: TCA 78045

To appear in: Thermochimica Acta

Received date: 11-4-2018
Revised date: 20-6-2018
Accepted date: 16-7-2018

Please cite this article as: Deng J, Ren L-Feng, Ma L, Lei C-Fui, Wei G-Ming, Wang
W-Feng, Effect of oxygen concentration on low-temperature exothermic oxidation of
pulverized coal, Thermochimica Acta (2018), https://doi.org/10.1016/j.tca.2018.07.012

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.tca.2018.07.012
https://doi.org/10.1016/j.tca.2018.07.012


 

1 
 

Effect of oxygen concentration on low-temperature 

exothermic oxidation of pulverized coal 

Jun Deng a,b, Li-Feng Ren a,b*, Li Ma a,b,*, Chang-Fui Lei a,b, Gao-Ming Wei a,b, Wei-Feng Wang a,b 

a School of Safety Science and Engineering, Xi’an University of Science and Technology, 58, Yanta Mid. Rd., 

Xi’an, Shaanxi 710054, PR China 

b Shaanxi Key Laboratory of Prevention and Control of Coal Fire, 58, Yanta Mid. Rd., Xi’an, Shaanxi 710054, 

PR China 

 

Highlights 

 Exothermic of pulverized coal on various oxygen concentrations was researched. 

 Revealing three oxidation stages of low-temperature oxidation of pulverized coal. 

 Apparent activation energies on various oxygen concentrations were investigated. 

 Low oxygen concentration had inhibitive effect on exothermic of pulverized coal. 

 

A B S T R A C T 

Low-temperature exothermic oxidation characteristics of pulverized sub-bituminous coal was 

investigated using differential scanning calorimetry system in atmospheres where the oxygen 

concentrations were 21, 17, 13, 9, and 5 vol. %, respectively. The results indicate that the heat flow 

gradually decreases after it reaches the maximum value. A decreased oxygen concentration had a 

delaying effect on the heat flow and derivative of heat flow curves. A low oxygen concentration has 

typical stage characteristics for inhibiting the exothermic oxidation of pulverized coal. The oxygen 

concentration has a significant influence on the kinetics characteristics and kinetics parameters. The 

apparent activation energy increased under different oxygen concentrations with an increase in the 
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