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Microbial acclimatization and inhibition of coal spontaneous
combustion in coal mine goaf
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Abstract: The occurrence of coal spontaneous combustion (CSC) is related to the chemical structure and characteristics of
coal,while microorganisms can act on its structure. The idea of using specific microorganisms to dissolve the surface struc-
ture of coal and inhibit CSC was proposed. Two coal-derived microorganisms from goaf, Aureobasidium pullulans (DA.
pu) and Staphylococcus pettenkoferi (DS. pe), were separated, purified and domesticated from lignite. After processing the
coal, the influence characteristics of coal-derived microorganisms on the microstructure and oxidation performance of coal
during low-temperature oxidation were explored. The results show that different microorganisms have varing effects on
functional groups of coal. DA. pu reduces the hydroxyl content in coal, but DS. pe significantly increases the hydroxyl

content.The contents of aliphatic hydrocarbons and oxygen-containing functional groups in coal decreased to varying de-
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grees. DS. pe has the strongest destructive ability to aliphatic hydrocarbons in coal and can completely dissolve —CHj. It
also has a strong dissolving ability for aromatic ether bonds, with a reduction rate of up to 66.37%. DS. pe reduces the
peak area of tetrasubstituted hydrocarbons in the aromatic hydrocarbons in coal to 0, and the reduction rate of monosubsti-
tuted hydrocarbons reached 58.52%. The peak areas of y and 002 peaks, stacking height and number of aromatic flakes of
treated coals were reduced.Based on the changing characteristics of the microstructure, DA.pu has a more significant im-
pact on the structural parameters of coal than DS.pe. The microbial action delays the characteristic temperature 7 of the
coal, and DA. pu increases the activation energy of the combustion stage by 4 428.41 J/mol, delaying the development of
CSC.The microstructure and oxidation performance are consistent, indicating that DA. pu has stronger inhibition ability.
This is because microorganisms can effectively dissolve the molecular structure of coal and reduce the reactivity of coal
molecules, which increases the reaction activation energy of coal and reduces its oxidation performance. The research res-

ults provide a theoretical basis for exploring the concept of microbial domestication in coal mine goafs and inhibiting

CSC.
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Table 3 XRD microcrystalline structure characteristic parameters of coal samples

SR dygp/nm dygo/nm L/nm L,/nm M /nm P/%
CS 3.66 2.41 12.20 28.22 3.15 51.49
KB 3.65 2.46 12.32 20.44 3.39 52.93
DA 3.74 2.57 3.78 12.55 1.02 38.09
DS 3.58 2.59 436 31.93 1.23 63.17
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DS 89.89 159.26 328.21 416.46 558.24
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