55 48 B 4 1) JC2 U 2 Eird Vol.48 No.4
2023 4E 4 J] JOURNAL OF CHINA COAL SOCIETY Apr. 2023

Fhir gk ¥
KAV R FIEH B BRI ST IR AR HE X 5R

Paib? AN RN % BT & Agel?

(1. ERRF Bk Feh e Sl EZE AR E, TR 400044; 2. TR FHR G40, K 400044; 3. Sk Tl BRI 05 By PR
2d] dbat 100120)

W EAREORERREHIEE, T FTRAEER, RMREFEM, XA/EFEFTHE
Peik ¥ hm, WA XMBEE, RERERATRFE ORI, RABEARETZHNR, 425
K EFRA TR EA T Bk E . RS A R, @i K FLRIEA, R, AT
B WS RHEF T BERGRMT FoH, PAZETREREETRARAKREEOELS
%, AR RAORBARLSIR T PIRRERELESR T &, 24 T HEA4 T IREE0HE &2 %
MFE, ZRERBETEAFTRBIAFEA@IEIE, AL RBLE, FMN., £k, #Ad.
IHFWRBEERET LA/ EFREST, LA EER AAZRTIRAM A6 LIBRE, F8F &G
FIRER, RAETETIRHAR; 2N/ EFRET FIRABELARE T HEABKERTR, REEHHF
o, RFHAMFBEHKERA; BT EZER, BF Tk, WRLFHRE, RAFHARFF
B, TR T ey A A m , AT PR AR TR, ) 2050 5% )R AR A
HA TR R T RBRTRE S P ST 20%, Mk XA/ EFF P IR0 %) R 5
%, Ak, BETHEANRA, RIAEKES ., BAMEBR TR, EREL. FlhidBE s
WA R, oHBRHARA . TRHAFE R, W TRFEFRAERZ, AARAFT LG
B B3R A RFMATR, TR A FE IR A/ B FHE 5 F M Ak B AR,

K Fhemar; K/ EFHEA; R TR RS R, 75 BT

FESES: X752 X EKARAERD: A M EH S 0253-9993(2023)04-1645-16

Research status and reduction strategies of methane
emissions from closed/abandoned coal mines

LIANG Yunpeil’ 2 LI Zuoyuanl’ 2 ZHU Shuanchengl’ >3 CHEN Qiangl’ ?, WANG Xin"?, QIN Chaozhongl’ 2

(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400044, China; 2.School of Resources and Safety
Engineering, Chongqing University, Chongging 400044, China; 3. CCTEG Coal Industry Planning Institute, Beijing 100120, China)

Abstract: With the global transition to a low-carbon energy structure, coupled with the depletion of coal mine resources,
gas disasters, and other problems, the number of closed/abandoned coal mines is increasing rapidly. After the coal mine
closes, the residual methane in the goaf escapes to the ground continuously, becoming an essential source of greenhouse

gas emissions. In view of a series of issues such as methane residual stock, emission rate and emission reduction measures

in closed/abandoned coal mines, the number of closed/abandoned coal mines and the distribution of high-gas mines at
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home and abroad were clarified through a large number of literature review, and the sources and estimation methods of
methane residual stock were summarized. At the same time, the theory and research method of methane geological leak-
age in the field of natural gas accumulation was used for reference, and the emission mechanism and monitoring means of
residual methane were analyzed. Finally, the countermeasures and challenges of residual methane emission reduction were
put forward. The study found that there are many closed/abandoned coal mines in Shanxi, Guizhou, Chongqing, Hunan, Ji-
angxi, etc., and the residual coal is mainly anthracite with strong methane adsorption capacity, resulting in a large amount
of residual methane in the mine, which will become a critical methane emission source. Methane from closed/abandoned
coal mines is desorbed and released to the goaf, and then discharged to the atmosphere through channels such as wellhead
and mining-induced fractures. Methane monitoring in coal mines can be realized by means of satellite remote sensing, flux
chamber method, geochemical probe method, micro-meteorological technology, etc. Based on the methane emission pre-
diction model of closed/abandoned coal mines, the methane emissions from closed/abandoned coal mines may account for
more than 20% of total methane emissions from coal mining operations by 2050, so it is urgent to solve the problem of
methane emissions from closed/abandoned mines. Therefore, the countermeasures of emission reduction, such as extrac-
tion and utilization, in-situ deflagration power generation, microbial degradation of methane, water flooding, and methane
emission channel closure are put forward. Considering the limitations of cost, treatment time, groundwater contamination,
and other limitation factors, it is concluded the mineralized remediation method can be used to seal large-scale mining-in-
duced fractures in overlying rocks, which can achieve the methane emission reduction goal of closed/abandoned coal

mines at a low cost.
Key words: methane emission reduction; closed/abandoned coal mines; mining-induced fracture; methane geological

leakage; mineralized remediation; the greenhouse effect
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Table 1 Main estimation methods and evaluation of methane residual resources in closed/abandoned mines
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Fig.6 Self-healing of surface fracture in closed/abandoned coal mine
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Fig.7 Schematic diagram of mining-induced fracture mineralization restoration in closed/abandoned coal mine overlying rock
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