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Mass exchange mechanism of coalbed methane exploitation
by CO, injection in coal measure strata

ZHANG Mei-hong' ,WU Shi-yue',LI Chuan-tian'*

(1. College of Mining Engineering , Taiyuan University of Technology, Taiyuan 030024, China ;2. College of Environment and Safety, Taiyuan University of
Science and Technology , Taiyuan 030024, China )

Abstract; This study investigated the mass exchange mechanism of exploiting coal-bed methane by CO, injection and
the significance of carbon storage in coal strata. Also,a physical and mathematical model of exploiting methane by CO,
injection was developed. Gas collecting method by saturated salt solution was used for an experimental study on the re-
lationship of mass transfer coefficients, which vary with the degree of coal metamorphism, the concentration and gas
emission time. According to the analysis on experimental data,a positive correlation was found between a and concen-
tration. With the same degree of coal metamorphism,the speed of @ deduces over time,and the o speed reduction of
CH, is slower than that of CO,. With the same concentration level ,a negative correlation was found between a and coal
metamorphism. The a of CH, is higher than that of CO, with different metamorphisms, which means the adsorption ca-
pacity of CO, is higher than that of CH, with different metamorphisms. The CO, injection not only increases the reser-
voir pressure,but also enhances the gas desorption displacement. The desorption amount of CH, was more than that of
CO, has nothing to do with the coal metamorphic level. Therefore , the exploitation of coal-bed methane by gas injection
and carbon dioxide storage is feasible in different metamorphic degrees of coal seam,even in the coal measure stratum.
Key words : coal measure strata ; gas injection ; coalbed methane ;mass exchange mechanism ; combination mass transfer
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Fig. 1 Relationship between different coal samples
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Fig. 2 Change of mass transfer coefficient with concentration
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