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Abstract: In order to explore the production potential of coalbed methane (CBM) in Zhijin and
Nayong regions, a set of testing methods were used to research the characteristics of coal reser-
voirs from the angle of pore and fracture systems, and the adsorption and seepage capacities as
well as their controlling factors were analyzed in this paper. It is considered that high degree of
metamorphism of coal in the study areas and high gas adsorption capacities of coal reservoir are
favorable for the adsorption and accumulation of the CBM; the low seepage capacities of coal
reservoir and hypertonic conditions of local area are not conducive to the output of the CBM.
The physical properties of coal reservoirs are controlled by complex geological factors. The

burial metamorphism in the pre-Yanshan stage has resulted in the increase of the coal adsorp-
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tion capacities and decrease of the seepage capacities; furthermore, the intense tectonic move-
ments in the Yanshanian period have enhanced the coal adsorption capacities and improved the
seepage capacities of the coal reservoirs that are near the fault zone. The results show that the
pore structures of the samples in Zhijin and Nayong regions are dominated by adsorption pores,
and the range of the adsorption pores is up to 50. 61% —89. 71%, resulting in the high adsorp-
tion capacities. In contrast, the seepage pores poorly developed with an average content of
21.14%. In addition, the density of the microfractures is generally less than 100 per 9 cm®,and
the connectivity between the microfractures is relatively poor, which has reduced the permea-
bility of the coal reservoirs. Faults are well developed in the districts with intensive tectonic
movements, and the intrusion of magma in faulting zones not only sped up the coal metamor-
phism., but also formed massive pores and fractures, which improved the porosity and permea-
bility of coal reservoirs near the fault zone. On the contrary, the later mineralization reduced
the porosity and permeability of the coal reservoirs, making it difficult for the output of the
CBM.
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Fig.1 Tectonic map of the study area
b ~
2
. 20,
10 (DSY) . (HF)
(HIJG) . (FXD.
(LS. (NF), (ZHD) 3.1 N
(QS), (GO (PQ); 10 311
4 6 , 100 nm
ZK808. 14 N L
b b
[12]
’ N .
N ) BET BJH
) C D,
b
) 6
1
Table 1 Data of the low-temperature Nitrogen adsorption/desorption test
BET BJH / /% (
(m? « g!) (mL g ) /nm
DSY 0. 412 0. 0017 12. 92 48 19 51 81 B
HF 0. 239 0. 0007 8 66 23. 00 77. 00 B
HIG 0. 449 0. 0008 7. 46 27. 34 72. 66 B
FX 0. 199 0. 0008 11. 76 25. 65 74. 35 B
LS 0. 456 0. 0016 11 91 49. 37 50. 63 B
NF 0. 322 0. 0010 8 95 17. 01 82. 99 B
ZH 0. 542 0. 0015 9. 14 3233 67. 67 A
QS 0. 127 0. 0005 11. 07 40, 35 59. 65 C
PQ 1. 157 0. 0036 12. 57 58 10 41. 90 A
GC 0. 735 0. 0034 15. 31 29. 00 71. 00 A
0. 464 0. 0016 10. 98 35. 03 64. 97
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Table 2  Data of Mercury intrusion test
/%
/% /% /MPa :
DSY 21. 21 35.93 2.78 6.15 10.78 83.07 C
HF 29.21 75.73 4. 66 5.31 5.85 88. 84 D
HJG 32.78 31. 24 0.07 19. 28 5.25 75.47 B
FX 38. 56 38.33 0.05 21.22 5.76 73.02 B
LS 17.77 42.04 6. 31 3.28 7.01 89.71 C
NF 67.62 34.59 0.07 37.69 11.70 50. 61 A
ZH 34.77 41.16 3.92 6.46 13.41 80. 13 C
QS 30. 57 80. 95 — 4. 54 7.16 88. 30 D
PQ 38. 38 20.92 0. 06 23.4 6. 66 69. 94 B
GC 17.16 39.04 6.31 2.69 7.85 89. 46 C
32. 80 43.99 2.69 13. 00 8. 14 78. 86
b Y b ’
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Table 3 Microfractures types of the coal reservoirs
/C e (9em®) ) /%
A B C D A B C D
NF 0 2 6 7 15 0 13.3 40. 0 46.7
FX 0 4 11 18 33 0 12.1 33.3 54.6
HJG 0 2 3 29 34 0 5.9 8.8 85.3
HF 0 2 5 39 46 0 4.4 10.9 84.7
PQ 0 3 8 20 31 0 9.7 25.8 64.5
GC 2 12 15 123 152 1.3 7.9 9.9 80. 9 ,
DSY 3 9 18 66 96 3.1 9.4 18.8 68.8
LS 0 6 52 525 583 0 1.0 8.9 90. 1 ,
ZH 0 2 25 76 103 0 1.9 24.3 73.8
QS 0 1 2 7 10 0 10.0 20.0 70.0
ZK-1 0 7 17 5 29 0 24.1 58. 6 17.3
ZK-2 0 1 10 39 50 0 2.0 20.0 78.0
ZK-3 0 2 17 21 40 0 5.0 24.3 70.7
ZK-4 0 2 17 26 45 0 4.4 37.8 57.8
0 4 16 85 105 0.3 7.4 23.2 69.1
3. 2 ] 6. 7% nd
N . 36. 7%
. L 64%~3 31%., L8%~9 5%, 4 3%;
b
1L 1%~92 4%, , 1 mD.
4
Table 4 Basic data of the coal samples
R./% /% /% 0 /
% mD
HIG 1. 64 77.9 20.3 0 1.8 1.2 15.2 6.8 76.7 4.6 0.118
HF 2.03 35.6 62.4 0 2.0 1.1 19.0 7.1 72.8 1.8 0.017
PQ 2.04 66. 2 30.7 0 3.1 0.8 21.0 9.0 69. 2 2.5 0. 047
GC 2.32 67.6 24.5 0 7.9 0.9 15.9 9.9 73.3 2.6 1.29
NF 2.51 92.4 6.0 0 1.6 1.1 12.8 5.8 80. 3 1.8 0.017
FX 2.54 75.0 24.6 0 0.4 1.2 11.8 6.1 81.0 3.1 12.5
QS 2.64 73.4 7.6 0 18.9 0.4 15.3 6.1 78.2 2.3 0.013
DSY 3.03 75.5 24.4 0 0.1 0.2 6.7 9.0 84.2 9.5 42.6
LS 3. 14 85.3 13.9 0 0.8 0.3 11.1 6.6 82.0 6.6 56
ZH 3.31 88.1 10.4 0 1.5 1.2 10. 2 5.0 83.5 4.7 0.53
ZK-1 2.67 79.4 15.2 0 5.4 — - - — -
ZK-2 2.61 91.8 6.3 0 1.9 — - - — -
ZK-3 1. 97 42.5 45.9 0 11.6 0.7 28.3 7.6 63.4 — —
ZK-4 1.97 11.1 84.8 0 4.1 0.6 36.7 5.4 57.4 - -
3.2.1 m®/t , 32. 72 m®/t;
(Langmuir) , 2. 08~2 74 MPa ) 2. 68 MPa
) C 4
’ b b
H ’
50% , ,

27, 17~39, 62
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Fig. 8 Mineral filling of coal reservoirs
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Fig. 9  Correlations between permeability, porosity
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