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Evolution law of microscopic pore fractures of coal after hot steam injection
LI Yong"?,LIN Baiquan'?,YANG Kai'**, ZHU Chuanjie'> ,KONG Jia"’
(1. Key Laboratory of Coal Methane and Fire Control ,Ministry of Education ,China University of Mining and Technology ,Xuzhou 221116, China;
2. School of Safety Engineering ,China University of Mining and Technology,Xuzhou 221116, China)

Abstract ; Coal seam gas occurrence in China has the characteristics of strong adsorption, low permeability and micro—pore.The hot steam
injection is a new way to increase the gas extraction rate.However, some basic problems such as gas desorption and pore structure change
have not been explored.In order to reveal the effect of hot steam on the pore structure of coal pores, the pore fissure evolution rules of coal
samples before and after heat treatment were discussed by means of scanning electron microscopy (SEM) , mercury injection and nuclear
magnetic resonance (NMR).The experimental results show that the pore structure evolution of coal after thermal steaming action can be
summarized into four basic models, namely pore expansion mode, pore connectivity mode, pore fracture mode and fracture penetration
mode. After the hot steam treatment, the difference between the inlet and outlet of the two coal samples was larger, and the total pore vol-
ume, permeability, porosity and average pore size were significantly improved.lt shows that after steaming, the open pores of coal became
more and the closed and semi—closed pores decreased.The peak P, .P,, relaxation time and overall peak area of T, spectrum were signifi-
cantly improved, indicating that the pore structure of coal splitting was affected by heat after steam action, and the pores changed from me-
dium to small holes to medium and large holes, and pore fracture connectivity also increased.The original pores have been further devel-
oped, and the change of pore structure can promote the expansion and permeability of the coal body, which is beneficial to the gas desorp-
tion and seepage of gas in coal.lt has a good foundation for the further development of technologies such as heat injection and infiltration.
The research provides aguidance for improving the permeability of coal seam and the extraction rate of coal seam gas by injecting hot steam.
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Table 1 Proximate analysis of coal
PRE K53/ % W/ % ERD/ % EER %
JN 2.51 16.49 33.02 47.98

LH 2.14 11.04 5.81 81.01
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Fig.1 Experimental equipment diagram
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Fig. 2 SEM images of soft coal before hot steam heating
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Fig. 3 SEM images of soft coal after hot steam heating
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Fig. 4 Pore expanded pattern after hot steam heating
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Fig.5 Pore connected pattern after hot steam heating
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Fig. 6 Pore broken pattern after hot steam heating
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Fig. 7  Crack break—through pattern after hot steam heating
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Fig. 8 MIP test results of Linhua anthracite coal
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Fig. 9 MIP test results of Jining soft coal
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Table 2 Pore structural parameters of coal before

and after steam treatment

BiER/ LB, PR, BLE/

BES
(107 pm?*) % pm o (em’ - g7h)
JN-RQ 0.090 13.11 0.027 0.116 4
JN-RH 0.149 14.66 0.040 0.125 3
LH-RQ 0.084 13.18 0.022 0.117 7
LH-RH 0.109 14.32 0.028 0.128 9
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Fig. 10 NMR test results of two kinds of soft

coal and anthracite coal
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Fig. 11 NMR test results of soft coal
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Fig. 12 NMR test results of anthracite coal
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