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Abstract:  To investigate the influence of coal bedding angle on enhancing CO, injection-enhanced
coalbed methane recovery efficiency, coal samples from Mine 6 in Sijiazhuang, Jinzhong, Shanxi Province
were studied. Using a flow displacement experimental system, CO, displacement of CH, experiments were
conducted under different bedding angles. The variation patterns of displaced gas composition, gas flow
rate, displacement efficiency, and storage capacity with bedding angle were analyzed during the

displacement process. The results indicate; An increase in the angle between the bedding plane and the

# SCEESHS :1003-3033(2026) 04-0065-10;  Wcha H I .2025-11-24;  1&Hi H 1 .2026-02-28
wx SEAFAEF IV (1980—) , B, L TR A M+ B0, FEANFT LIRS KEH¥FH M AP, E-mail: sunweiji-1231 @
163. com,



hoE " 2 R ¥ % R
. 66 - China  Safety

Science  Journal

seepage direction significantly prolongs the breakthrough time of CO,. The steeper the bedding angle, the
slower the rate of change in outlet gas composition. The relationship between inlet and outlet flow rates
follows the pattern 0 > 30 > 60 > 90°. The relationship for outlet CH, flow rate aligns with outlet flow rate
in the early stage of the experiment, shifting to 90 > 60 > 30 > 0° in the later stage. At the end of the first
displacement stage, CH, recovery rates followed 0 > 30 > 60 > 90°. By the end of the second stage,
recovery rates shifted to 30 > 0 > 60 > 90°. Upon completion of the entire displacement process, the 30°
—layered coal achieved the highest CH, recovery rate of 67%. The 30° bedded coal exhibited the lowest
displacement ratio and the most effective replacement. Throughout the displacement process, CO,
penetration consistently followed the pattern 0 > 30 > 60 > 90°, and non—0° bedded coal had not reached
adsorption equilibrium for CO, by the end of displacement. Furthermore, the 90° bed coal achieved a

storage rate of 81.59%, demonstrating the best storage effectiveness. These findings provide crucial
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insights for optimizing CO, injection strategies to enhance coalbed methane extraction.
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Table 1 Basic information of coal sample

5 AR/ (°) N SF/mmXxmm /g B/ (km/s) LB A FY/ mL BiER/x107° p,m2
A, 0 ®50. 12x100. 22 264.5 0. 945 21.44 8.392 0
Ay 30 $49. 78x99. 46 268. 6 0. 887 22.81 7.057 0
A 60 ®50. 04x100. 20 266. 4 0. 706 19.32 6.587 9
Ay 90 ®50. 14x100. 12 261.2 0. 641 21.30 2.5380
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Fig.1 Schematic diagram of coal sample

preparation process
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Fig.2 Schematic of experimental apparatus
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Table 2 Time required for each stage of displacement

JZHE A Fif ]/ min
B/ (°) 51 E 52 B 53 BB
0 10 90 30
30 15 165 30
60 20 200 30
90 30 265 30
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Fig.3 Exhaust gas volume fraction of coal at

different bedding angles
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