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Fig. 1 Division of tectonic units, R, distribution and comprehensive stratigraphic column chart in Ordos Basin
(modified by references[ 32-33])
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Table 1 R, and maceral and industrial analysis results of coal samples from eastern margin of Ordos Basin
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JX-1 1.10 85. 20 7.40 2.80 4. 60 0.79 13.14 19.77 66. 30
JX-2 1. 39 54. 80 4. 00 2.00 39. 20 0. 86 9.74 12.69 76.71
JX-3 1.62 76.79 0.79 20.63 1.79 0.55 17.96 11. 56 69.93
JX-4 1. 80 76. 80 1.00 19. 60 2.60 0.45 6.31 13. 26 79.98
YL-1 2.17 77.00 23.00 0. 00 0. 00 0. 95 3. 86 7.91 87.28
YL-2 2.49 73.00 0 26. 00 1. 00 0.92 2.78 7.52 88.78
YL-3 2. 86 84. 80 13. 00 0. 20 2.00 1.04 14.97 6. 80 77.19
YL-4 3.53 72.60 0. 80 24. 80 1. 80 1.02 10. 95 13.72 74. 31
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Fig. 2 Two-dimensional distribution of fractures in YL-2 coal sample from eastern margin of Ordos Basin
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Fig. 3 Three-dimensional distribution characteristics of different material compositions in YL-2 coal sample
from eastern margin of Ordos Basin
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Table 2 Statistical results of fracture parameters of coal samples from eastern margin of Ordos Basin

B 45 WA E/ (g » cm™?) Fiit /g BT/ (em® g1 ZEERER/(m? <g™ D
JX-1 1. 340 458. 28 0.011 0.000 1
JX-2 1. 330 581.21 0.028 0.000 2
JX-3 1. 400 890. 40 0.009 0.000 3
JX-4 1. 300 497. 90 0.005 0.000 1
YL-1 1. 340 983. 56 0. 009 0.000 1
YL-2 1. 300 1 232.40 0.012 0.000 2
YL-3 1. 370 449, 36 0.034 0.000 2
YL-4 1. 390 284. 95 0.006 0.000 2
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Fig. 4 High pressure mercury injection-mercury withdrawal curves of coal samples from eastern margin of
Ordos Basin
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Table 3 Pore structure parameters of coal samples from eastern margin of Ordos Basin
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(ecm?® «g™ 1) (m? +g™ 1) nm (ecm?® «g 1) (m? +g™ 1) nm (cm® eg= 1)  (m? g D)
JX-1 0.038 122. 240 0.524 0.006 2.200 5. 880 0.038 4,96
JX-2 0.051 166. 319 0. 501 0.005 1. 800 6. 079 0.096 5.35
JX-3 0.047 147.170 0. 501 0.005 1.752 4,183 0.082 4,69
JX-4 0. 049 158. 320 0.524 0.006 2.764 2.314 0.129 5.31
YL-1 0.059 198. 604 0.501 0.005 2.663 3.775 0. 059 5.03
YL-2 0.070 228. 730 0.501 0.003 1.284 2. 289 0.113 6.16
YL-3 0.072 246. 777 0.501 0.007 5. 966 2.941 0.021 2.81
Y14 0.092 316. 680 0.501 0.007 5. 796 3. 245 0.100 4.98
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Fig. 5 Pore diameter distribution of coal samples from eastern margin of Ordos Basin in high pressure mercu-
ry injection experiment
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Fig. 6 Low temperature N, adsorption-desorption curves of coal samples from eastern margin of Ordos Basin
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Fig. 8 Low pressure CO, adsorption curves of coal samples from eastern margin of Ordos Basin
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Fig. 9 Pore diameter distribution of coal samples from eastern margin of Ordos Basin in low pressure CO, ad-
sorption experiment
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Fig. 10 Distribution characteristics of pore-fracture full aperture of coal samples from eastern margin of Ordos

Basin
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Table 4 The pore volume at different scales of coal samples from eastern margin of Ordos Basin

) AL 1L FAL HMux
b BALAEEY/
A (em® vg 1) Vi/ ai/ Vy/ az/ Vs/ as/ Vi/ ar/
(em?® «g™ 1) % (em?® g™ 1) % (em?® «g™ 1) % (em® «g™ 1) %
JX-1 0.066 0.038 57.6 0.005 7.9 0.012 17.9 0.011 16. 6
JX-2 0.091 0.051 55.7 0. 004 4.9 0.008 9.0 0.028 30. 3
JX-3 0.062 0.047 75.8 0.002 2.7 0. 005 7.7 0. 009 13.8
JX-4 0.063 0. 049 77.9 0.003 5.4 0. 005 8.5 0. 005 8.2
YL-1 0.076 0.059 77.5 0. 004 5.3 0. 004 5.2 0. 009 11.9
YIL.-2 0. 091 0.070 76.8 0.002 2.4 0. 007 8.0 0.012 12.9
YL-3 0.118 0.072 61.2 0. 006 5.5 0. 005 4.3 0.034 29.0
YL-4 0.110 0.092 84.0 0.007 6.5 0. 005 4.3 0. 006 5.2
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Table 5 The specific surface area at different scales of coal samples from eastern margin of Ordos Basin

b LR (CEN AL I AL eSS
BB (emd g ) S/ B/ S,/ B/ Sy / B/ S,/ 8/
(em?® g™ 1) % (em® «g™ 1) % (em® «g™ 1) % (em® «g™ 1) %
JX-1 124.59 122.24 98. 10 2.17 1.70 2.17 1.70 0.000 1 0.000 1
JX-2 168. 22 166. 32 98. 90 1.76 1. 00 1.76 1. 00 0. 000 2 0.000 1
JX-3 147. 87 147.17 99.50 0.59 0. 40 0.59 0. 40 0. 000 3 0.000 2
JX-4 159.63 158. 32 99.18 1.19 0.70 1.19 0.70 0.000 1 0. 000 0
YL-1 200. 50 198.72 99.11 1. 69 0. 80 1. 69 0. 80 0.000 1 0.000 0
YL-2 229. 84 228.73 99.52 0. 95 0.41 0.95 0.41 0. 000 2 0.000 1
YL-3 251.45 246.78 98. 14 4.59 1.83 4.59 1. 83 0. 000 2 0.000 1
YL-4 324.02 318.02 98. 15 5.89 1. 82 5.89 1. 82 0. 000 2 0.000 1
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Fig. 11 Relationship between coal metamorphism and pore-fracture development at different scales from east-

ern margin of Ordos Basin
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Microscopic pore-fracture structure characterization of medium-high rank coal reservoirs from eastern mar-
gin of Ordos Basin/2026,50(2) :95-108

Fan Wentian', Lin Huixi', Li Lei*, Wang Tao’, Liu Lihang', Zheng Dingye', Wang Jingyi'

( 1. Petroleum Ex ploration and Production Research Institute, SINOPEC, Beijing 102206, China; 2.
School of Earth Sciences, Northeast Petroleum University, Daqging, Heilongjiang 163318, China; 3.
Unconventional Oil and Gas Development Research Institute, Chongqging University of Science and
Technology » Chongqging 401331, China; 4. 11th Oil Production Plant , PetroChina Changqing Oilfield
Com pany. Qingyang, Gansu 745000, China )

Abstract: The development of deep coal reservoirs is the key approach to increasing reserves and produc-
tion of coalbed methane. The Benxi Formation 8th coals in eastern margin of Ordos Basin were taken as
the research object, based on the coal quality parameter test, experiments such as low pressure CO, ad-
sorption, low temperature N, adsorption, high pressure mercury injection and micron CT scanning were
carried out to characterize the pore-fracture structure of medium-high coal reservoirs with a full scale,
the characteristics of pore-fracture structure at different scales were comprehensively evaluated, and the
influence of metamorphism degree on the development of pore-fracture at different scales was also dis-
cussed. The results show that the coal volume type in the study area is mainly characterized by a dual-
peak pattern of micropores and fractures, featuring the coexistence of micropores and fractures, and the
pore size is mainly concentrated in the range of 0. 3-1. 5 nm and greater than 1 000 pm. The average vol-
ume of micropores, mesoporous pores, macropores and fractures accounted for 70. 8%, 16.0%, 8. 1%
and 5. 1% of the total pore volume, respectively. Micropores contribute 98. 8% of specific surface area
and are the main occurrence sites of adsorbed gas. There are significant differences in the pore-fracture
structure of middle-high coal reservoirs. With the increase of coal rank, the metamorphism of coal rock
was deepened, the volume of micropores increases steadily, and the volume of fractures increases first
and then decreases and then increases, while the change of mesoporous and macro pores volume is not
obvious. The coal reservoirs with higher coal rank has higher volume proportion of micropores and
stronger adsorption. This result provides theoretical and data support for deep coalbed methane potential
evaluation and exploration and development in Ordos Basin.
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