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Pore development patterns and gas control effects of No.8

deep coal seam of Ordos Basin
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CBM Development & Utilization, China University of Geosciences, Beijing 100083, China)
Abstract: The No.8 deep coal seam in Ordos Basin is widely distributed and spans a broad range of coal ranks, making it the primary tar-
get layer for exploration. However, a systematic and comprehensive understanding of the pore development patterns and their controlling
factors in deep coal reservoirs within the basin is still lacking. In particular, there has been no in-depth research conducted on the pore de-
velopment models and their gas-controlling effects in these deep coal reservoirs. Focusing on core test data from 14 exploratory wells
within the basin, this study systematically examines the controlling factors and development patterns of pore structures in coal reservoirs

and explores their distribution patterns and gas-controlling mechanisms. The results indicate that the pore volume of micropores and meso-
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pores in the No.8 deep coal seam reservoirs of the study area increases significantly with the progression of coal metamorphism, while the
pore volume of macropores decreases gradually. Micropores are predominantly composed of gas pores, with those in the 0.4—0.9 nm range
being the most developed, whereas mesopores are relatively underdeveloped. Macropores are observed to transition from cellular pores
and interclast pores in coal with low to medium metamorphic degrees to endogenetic fractures in coal with medium to high metamorphic
degrees. From north to south with increasing metamorphic degree (R, .« 0.60%—2.86%), the pore development patterns of the No.8 deep
coal seam are classified into three types: macropore-dominated, dual-peak, and micropore-dominated. Macropore-dominated reservoirs ex-
hibit lower gas content but higher permeability, favoring free gas storage and coalbed methane production. Dual-peak reservoirs represent
the predominant pore development pattern, where both micropores and macropores are well-developed, creating optimal conditions for ad-

sorbed and free gas enrichment and production. Micropore-dominated reservoirs demonstrate the strongest adsorption capacity, superior

gas content, and substantial resource potential, but require extreme fracturing techniques to enhance permeability.

Key words: Ordos Basin; No.8 coal seam; metamorphic degree; pore development pattern; gas controlling mechanisms
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Fig.1 Structural subdivisions of the Ordos Basin and stratigraphic column of the Benxi Formation in the central-eastern basin
(Modified according to Reference[21]))
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Table 1 Basic information and parameters of coal samples
5 e . Tk 53#/% S 5%
s PREER WE/m At R % M, A Ve FCy i 55l FEFA
73t Z1 2522.0 AR 1.93 0.44 18.84 12.42 68.30 94.3 52 0.5
72 25233 ¥ SES) 2.12 0.52 13.01 10.47 76.00 82.8 17.0 0.2
Mt Ml 24252 ¥ NES| 1.84 0.98 12.69 12.16 74.17 59.2 383 23
QI Ql 3260.1 ¥NES| 1.65 0.89 12.94 7.64 78.53 77.0 23.0 0
T4 T2 3636.6 TR 1.96 0.59 23.09 10.53 65.79 88.7 10.9 0.4
U Ul 2582.1 AREH 0.99 0.64 13.91 27.60 57.85 76.0 20.7 33
2 2 608.1 AR 1.06 0.78 5.44 24.89 68.89 77.2 19.7 3.1
D1 2254.1 ¥ SES) 2.79 1.81 17.05 5.99 75.15 86.5 13.3 0.2
DJF: D2 2255.0 ¥ NES| 2.76 1.50 12.50 6.10 79.90 80.8 19.0 0.2
D3 22563 AEM 2.86 1.85 12.54 6.11 79.50 69.4 30.6 0
J1 3403.8 T4 1.90 0.72 11.98 11.01 76.29 64.7 353 0
It 12 3403.4 AR 1.79 0.64 13.60 12.13 73.63 79.3 20.7 0
13 3402.4 AR 1.81 0.63 5.29 13.23 80.85 61.4 38.6 0
YO Y1 2472.1 ¥ SES) 2.09 121 8.50 5.88 84.41 70.8 29.2 0
Y2 24734 ¥ NES| 2.17 1.13 24.68 7.49 66.70 77.0 23.0 0
It Cl 2610.7 AEM 1.61 1.67 14.47 11.53 7233 83.2 14.1 2.7
C2 2611.7 T4 1.59 1.45 8.14 11.80 78.61 80.9 17.3 1.8
S1 2471.4 AR 1.80 0.51 11.16 9.55 78.78 86.3 10.5 32
SI S2 2471.7 AR 1.80 0.46 26.89 10.77 61.88 73.0 25.4 1.0
S3 2472.4 ¥ SES) 1.82 0.61 4.49 8.35 86.55 89.2 8.0 2.8
BIf Bl 32775 ¥ NES| 1.57 0.43 16.46 13.08 70.03 98.4 1.6 0
HIt HI 12494 KIEH 0.60 7.16 16.08 3237 4439 79.7 14.6 5.7
I5i3 ol 2421.0 T4 2.58 0.48 3.76 5.90 89.86 63.8 35.6 0.6
GJI Gl 3187.0 ¥ SES| 2.07 0.79 2223 10.93 66.05 81.7 183 0
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Fig.2 Pore structure characteristics observed by field emission scanning electron microscopy
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