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Review of research on definition, distribution and causes of abnormal

coalbed methane composition
FU Xuehai'?, XU Hanghang', WANG Qiang’, CHEN Yilin', LAN Fengjuan',
KANG Jungiang', ZHANG Baoxin', LU Jielin'

(1.Key Laboratory of Coalbed Methane Resources and Reservoir Formation Process (Ministry of Education of China), China University of Mining and Tech-
nology, Xuzhou 221008, China; 2. National Coalbed Methane Product Quality Supervision and Inspection Center (Shanxi), Jincheng 048000, China)

Abstract: Although many studies focusing on the causes of the abnormal concentration of different coalbed methane (CBM) compositions
were conducted, the unified standard for defining the abnormal concentration of different components is still missed. To clarify the distri-
bution of CBM composition in China and determine the concentration boundary of abnormal composition, based on 4 654 measured and
collected gas data from coalfield exploration boreholes and CBM wells, which meet the lower limit of CBM reserves estimation in the
standard DZ/T 0216—2020. The statistical results showed that the average concentration of CH,, C,,, CO,, and N, in CBM in China were
91.82%. 0.85%. 2.04% and 5.19%, respectively, and the proportion of CH, concentration greater than 90% was 77.44%. It can be defined
as abnormal gas composition meeting any of the following four conditions: the C,. concentration is greater than 5%; the N,/CO, concentra-

tion is greater than 10%; the harmful gas concentration exceeds the upper limit of coal mine safety regulations; the rare gas concentration
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exceeds that in air. Based on the definition, the results showed that the proportion of C,. concentration greater than 5% is 5.16% in China
and the CO, concentration greater than 10% accounts for 4.00%. Moreover, the proportion of N, concentration greater than 10% is 13.26%,
and the maximum helium concentration in the southern Junggar Basin reaches 0.97%. Based on the above results, the causes of abnormal
CBM composition/concentrations are summarized as the stages of coalification, the differences in coal petrography, sulfate reduction ef-
fect, ancient weathering crust, and the migration of gas outside the source. In the subsequent CBM exploration, it is suggested to determ-
ine the total gas composition; conduct the study focusing on the gas desorption in coal reservoirs with abnormal CO, and N, concentration;
determine the helium source rock of coal measures and discuss the law of hydrocarbon helium source and reservoirs to analyze the interac-
tion between organic gas and inorganic gas of coal measures; comprehensively clarify the transformation of geological structure, ground-
water flow, microorganism and magmatic activity on gas components to reveal the evolution mechanism of migration, enrichment, and

preservation of different gas components in different regions. The results provide a guide for CBM exploitation, coal mine safety produc-

tion, and CBM utilization.

Key words: coalbed methane; gas composition; definition of abnormal gas component; causes of abnormal gas component
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Table 1 List of coal mine areas or exploration areas with abnormal CBM composition in China
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Table 2 Statistical on distribution frequency of major composition in CBM in China
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