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Fig.1 Soaking procedure of coal samples
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Fig.2 Procedure for monitoring water quality
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Table 1 Industry analysis of the raw coal

IKAT BT HL 34 YR i YRR 53 L34 43 BT 34K A7 A it LR
M,/ % A,/ % Vi’ % St,d/% Qgr,d/(MJ : kg_l) Qnel,d/(MJ : kg_l)
10. 78 13. 67 34.97 0.71 25.97 24.97
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Fig.5 Changes in pH value of each experimental group
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Table 2 Apparent activation energy and determination coefficient of coal samples at different stages
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pH =8 5.01 0. 989 85 30. 17 0.983 15 29.29 0.976 92
pH=9 4.18 0. 959 24 35.04 0.971 82 25. 67 0. 988 89
pH=10 2.77 0. 985 81 37.93 0. 968 84 24.78 0.989 83
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Apparent characteristics and oxidation Kinetics of bituminous
coal in alkaline environments

LI Xuping'***, WANG Wenjie', QI Yun'*?*  ZHANG Jing' >, REN Xiaopeng’

(1 School of Mining and Coal, Inner Mongolia University of Science and Technology, Baotou 014010, Inner Mongolia, China;
2 Inner Mongolia Key Laboratory of Mining Engineering, Baotou 014010, Inner Mongolia, China;
3 Inner Mongolia Research Center for Coal Safety Mining and Utilization Engineering and Technology,
Baotou 014010, Inner Mongolia, China;
4 Inner Mongolia Cooperative Innovation Center for Coal Green Mining and Green Utilization,
Baotou 014010, Inner Mongolia, China;
5 Inner Mongolia Tongsheng Selian Coal Development Co. , Ltd. , Ordos 010020, Inner Mongolia, China)

Abstract: To achieve safe production and sustainable resource utilization in mines, it is essential to transition from passive treatment to
active defense against the oxidation and spontaneous combustion of coal resources. To mitigate the risk of spontaneous combustion in
underground coal deposits and investigate the oxidation and spontaneous combustion phenomena of coal in alkaline environments, this
study proposes conducting water immersion experiments to monitor the quality of coal during immersion in alkaline solutions. The
experiments aim to detect changes in parameters such as pH value, Oxidation Reduction Potential ( ORP), Electrical Conductivity
(EC), and Total Dissolved Solids (TDS). Additionally, the study will assess the erosion of coal caused by alkaline solutions with
varying pH levels. Subsequently, a programmed temperature rise test was conducted to detect the precipitation of indicator gases from
coal samples soaked in alkaline solutions with varying pH levels. This analysis focused on the oxidation characteristics of the coal
samples and assessed how the degree of coal’s oxygen composite reaction changed with increasing temperature in these alkaline
environments. Finally, by analyzing and calculating the apparent activation energy, the study aimed to explore the minimum energy
barrier that must be overcome for the coal-oxygen composite reaction in samples immersed in alkaline solutions of different pH values.
The results indicate that alkaline aqueous solutions lead to erosion of coal during the immersion process, with greater alkalinity
correlating to more severe corrosion. As the alkalinity of the solution increases, the intensity of the coal-oxygen reaction also rises,
resulting in higher heat generation from the reaction. Moreover, stronger alkalinity in the immersed solution is associated with a lower
energy barrier for the coal-oxygen reaction, making the coal more reactive and more susceptible to reactions when subjected to external
disturbances.

Key words: safety engineering; coal; alkaline water immersion; chemical attack; oxidation properties; apparent activation energy
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