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Abstract: The frequent occurrence of coal spontaneous combustion poses a serious threat to the safety of coal mine production. Inhibitors
have played an important role in preventing and controlling spontaneous combustion of coal. Microcapsule material is a composite fire extin-
guishing material with good effect of preventing spontaneous combustion of coal. In this paper, polyethylene glycol 6 000 (PEG6000) is se-
lected as the wall material and ethylenediaminetetraacetic acid (EDTA) as the core material ,and the core—to—wall ratios of 1 : 2,1 : 3,
1:4,1:5 microencapsulated EDTA. The surface morphology of the microcapsules was characterized by SEM. The results showed that
PEG6000 was effectively coated on the surface of EDTA ,and a new type of PEG6000—EDTA inhibitor microcapsules was successfully pre-
pared. The effects of different core wall specific inhibitor microcapsules on the spontaneous combustion characteristics of coal samples were
studied by thermal analysis experiments. The phased characteristics of the inhibited coal samples and the heat release law of the character-

istic temperature points were mastered. Combined with thermokinetic parameters,the inhibition mechanism of microcapsules with different
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core wall ratio on coal spontaneous combustion was analyzed. The results show that the thermal reactivity and inhibition mechanism of mi-

crocapsules with different core wall ratio are different,and the effect is the best when the core wall ratio is 1 : 3. It is determined that eth-

ylenediamine tetraacetic acid microcapsule inhibitor has chemical inhibition effect on coal spontaneous combustion. It can reduce the

weight loss rate of coal,increase the T, and T, temperatures by 12 °C and 34 °C respectively, and greatly reduce the heat release in the

range of 30-200 °C and 325-683 “C. The calculation of apparent activation energy shows that in P, and P, stages ,the activation energy of
inhibited coal samples is 22.96 kJ/mol and 54.98 kJ/mol respectively,which is 4.14 kJ/mol and 13.04 k]/mol higher than that of raw coal

respectively. It is proved that the inhibition microcapsule can effectively improve the activation energy and inhibit the spontaneous combus-

tion of incoming coal. The research shows that EDTA microcapsule inhibitor has a good inhibitory effect on coal samples and can effectively

inhibit the process of coal spontaneous combustion reaction.

Key words: metal chelating agent;coal spontaneous combustion ;characteristic temperature ; heat effect ; kinetic analysis
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Table 1 Experimental materials and instruments
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Table 3 Thermal effect parameters of coal samples with different core—wall ratios
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Table 4 Activation energy parameters of coal samples with different core wall ratios at P, stage
A nR WHALAE/ (kI » mol™") R?
JEHE y=-2 378.183 78x-3.620 94 19.77 0.931
ASREIL L 2 y=-2 620.007 145-3.048 17 21.78 0.932
AEEIL T 3 y=-2 876.350 5x-2.456 79 23.91 0.932
ASREIL 1 4 y=-2 480.618 925-3.149 24 20.62 0.932
ARBELL 15 S y=-2 762.078 89x-4.363 42 22.96 0.930
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Table 5 Activation energy parameters of coal samples with different core wall ratios at P, stage

JERE a2 TEALRE/ (KT + mol™") R?
SR y=-13 563.745 75x—12.039 15 112.768 0.975
WNEEHE 12 2 y=—7 354.479 33x-2.125 69 61.15 0.980
NEELE T 2 3 y=-7 654.281 25x—6.881 63.64 0.992
INEELL 1 : 4 y=-6 849.027 3x—1.028 45 56.94 0.983
NEERE T 55 y=-5 907.500 27x-0.508 59 49.11 0.986
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Table 6 Activation energy parameters of coal samples with different core wall ratios at P, stage

TR A WEALRE/ (KT + mol™") R?

SR y==5697.913 93x—5.530 34 47.37 0.966
NEERE 1 2 2 y=—6 448.770 7x-4.393 86 53.62 0.985
INEELE T 2 3 y=-7 266.279 74x-2.959 47 60.41 0.985
EELE 1 : 4 y=-6 690.722 86x—3.943 58 55.63 0.980
ASBELL 12 S y=-6 613.095 23x—4.122 94 54.98 0.978
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