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Abstract: The spontaneous combustion of coal gangue hills is a process of intense reaction between coal and oxygen, which
generates a large amount of toxic and harmful gases, such as SO,, CO, H,S, CO,, etc., seriously affecting the environment of mining
areas and the safety of people's lives and property. Therefore, there is an urgent need to address related issues through new scientific
and technological means. This article is based on injectability experiments to achieve oxygen isolation, cooling, and leak sealing
through grouting fire extinguishing, in order to achieve the purpose of fire extinguishing and flame retardancy. The fire
extinguishing effect is analyzed by comparing the differences, component changes, and micro morphology of the interface with coal

between self-made fly ash based grouting materials, loess grouting materials, and lime grouting materials in cold and hot states. The
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results show that: (1) under cold conditions, the fly ash based grouting material has good water retention ability and good bonding
effect with gangue particles with a particle size of 8 mm—18 mm. The length of the consolidated body can reach 38 mm, and the
formation of the grouting material is complete, making it relatively stable; At the same time, the flow depth of fly ash based grouting
material can reach 323 mm, with the best fluidity and relatively slow infiltration rate. (2) Under hot conditions, the solidified body at
the interface between fly ash based grouting material and coal presents a stable state of dense structure with fewer pores and cracks.
(3) Under both cold and hot conditions, the main diffraction peaks of fly ash based grouting materials are Ca (OH),, CaCO;, and
sillimanite. The diffraction peaks of Ca(OH), and CaCO; are strong, and there is no significant change in the main hydration
products of fly ash based grouting materials before and after changes in cold/hot conditions. The diffraction peaks of Ca (OH), and
CaCQO; are still strong, indicating that the fly ash-based slurry is relatively stable during the fire extinguishing process, The generated
Ca (OH), can neutralize acidic gases such as SO, generated during the combustion of gangue, and the presence of more CaCO; can
effectively block the pores of gangue blocks, reduce air channels, and be more conducive to fire extinguishing. The results indicate
that using fly ash as a grouting fire extinguishing material not only has a good fire extinguishing effect, but also can achieve the
large-scale utilization of solid waste, achieving the goal of treating waste with waste.
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Table 1 Chemical composition of fly ash (A %)
SiO, Al,Oy TiO, FeO CaO MgO K,0O Na,O MnO P,0O4 SO, ek &
49.22 27.80 1.29 6.63 3.22 0.84 1.21 0.45 0.06 0.28 0.71 7.99
R2 AR K RIRAS T M IRAT Y A R B I
Table 2 The best ratio of raw materials for the three stability indexes of fire extinguishing slurry

FEdh KK HpKHERS I 2hHTKE/ % WS /mm B/ (MPars)
BYRERCEERARL 0.6 BRI 4TI AKIB=T:2: 1, KB i KRB ik 53 B 6 26 2.47 231 1725
WIS E 0.8 B KIR=T7:3 2.70 228 1680
A1 HETEI bR 1.1 FRKNE=T:3 1.20 225 1720
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Fig. 2 Diagram of the experimental device for

indoor injectability
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Table 3 Experimental results of the injectability of each

group of slurries
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Fig. 4 Consolidation formed by each group of slurry and gangue particles with a particle size of 8§ mm—18 mm

(a) loess based grouting material; (b) lime based grouting material; (c) fly ash based grouting material.
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Fig. 5 Schematic diagram of fire extinguishing device for three grouting materials

(a) loess based grouting material; (b) lime based grouting material; (c) fly ash based grouting material.
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Fig 6 Variation curve of temperature with time after fire

extinguishing of different base grouting materials

(a) Loess foundation; (b) lime base; (c) fly ash base.
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Fig. 7 SEM analysis of the interface between three kinds of fire extinguishing slurry solidified body and gangue block under cold

conditions

(a) Interface between loess grout and gangue body; (b) interface between lime grout and gangue block; (c) interface between fly ash grout

and gangue block; (d) loess grout and coal interface; (e) lime grout and coal interface; (f) fly ash grout and coal interface.
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(a) slurry raw materials (b) different matrix grouting materials under cold/hot conditions.
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