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Change types of coal permeability to gas and its identification pattern

Li Jungian, Lu Shuangfang, Xue Haitao, Wang Weiming, Zhang Pengfei

( Unconventional Oil & Gas and Renewable Energy Research Institute, China University of Petroleum ,
Qingdao, Shandong 266580, China)

Abstract; Coal shows a variety of permeabilities to gas flow. Coal samples of different ranks were collected from

32 mines in China, and were prepared into 54 cylindrical cores to investigate coal permeability to gas ( CO,)

flow. The results were classified based on rebound pressure and permeability damage rate. Furthermore, apattern

of change types was established. These included “declining type” , “rebounding type” and “increasing type”

which could be further sub-divided into 8 types. The permeability change types can be identified from cross-plots

of “maximum vitrinite reflectance —initial permeability”, “ratio of inertinite content to vitrinite content—initial

permeability” , “ratio of fixed carbon content to ash yield—initial permeability” and “ratio of inertinite content to

vitrinite content-ratio of fixed carbon content to ash yield”.
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Table 1 Change types of coal permeability to CO, under a constant confining stress (5 MPa)

P RHRE R /% Ky/uD EE /% P/MPa||JF5  RHE R, ../% Ky/pD KA /% P/MPa
1 i —2 0.799 33.572 I 66 28 didgb 2.955 33.681 I, 4 05-~1
2 TP 1.701 19.732 I 69 29 REEDE 0.763 33.323 I, 35 05-~1
3 A 2.473 14.801 I 84 30 i 3.056 28.016 I, 4 0.5~1
4 Ty 0.894 8.932 I 72 31 o 1.173 23.783 I, 33 0.5~1
5 e 0.803 5.707 I 80 32 Jpymrh 2.855 13.130 I, 34 05~1
6 b 2.353 2.551 I 83 33 il 3.008 10.228 I, 17 05~1
7 R 1.060 2.405 I 86 34 E&HHP 3.318 9.187 I, 48  0.5~1
8 ArAkiL® 2.615 1.974 I 72 354 Hgis 1.957 3.778 I, 31 0.5~1
9 e 1.025 0.758 I 84 36 P 1.692 I, 34 05~1
10 fEFTP 3.290 0.634 I 95 37 BREGP 2.738 0.059 I, 35 05~1
11 A 2.900 0.616 I 97 38 =S 1.899 0.017 I, 25 0.5~1
12 Spyart 3.103 0.409 I 99 39 Jkerh 2.852 0.011 I, 29 0.5~1
13 e 1.006 0.073 I 98 40 BEFNY 1.117 1190809 T,-T1 46 1~1.5
14 BEFNA 0.824 1253.191 II,-1 51 0.5~1 41 SEEe 1.481 152.495 I, 13 1~1.5
15 T R4 0.861 653.928 II,-1 58 05~1 | 42 KB 1.716 130.302 I, 11 1.5~2
16 A He 0.707  643.652 ;-1 54 05~1 || 43 s 1.826 54.879 I, 35 1~1.5
17 Fmfe 0.883 126974 I,-1 48 05~1 || 44  Zxw' 2.125 53.117 I, 30 1~1.5
18 Bkl 0.799 69.524 1,-1 6 05~1 45 b 1.647 45.724 I, 33 1~1.5
19  HEEP 2.550 22955 M,-1 71 05~1 || 46 R 1.864 39.794 I, 25 1~1.5
20 BEile 0.759 1982 II,-1 56 0.5~1 47 RED 2.218 18.274 I, 13 1~1.5
21 i g 2.552 0669 I,-1 70 05~1 || 48 kilb 2.526 7.512 I, 12 1~15
22 e 1.089 0248 I,-1 66 05-~1 49 TP 2.790 0.012 I, 1 1~1.5
23 yHEGh 2.915 0003 [O,-1 50 05~1 50 Spyart 3.054 0.008 I, 5 1.5~2
24 SE b 2.041 283.528 I, 32 0.5-~1 51 EAH 2.132 1.221 I, -18  1.5-~2
25 o 1.091  277.447 I, 50 0.5~1 | 52 HAP 1.873 0.007 o, -1 1~15
26 el 2.057 49.916 I, 37 0.5~1 53 Kb 2.848 65.484 I,-M -26 2~25
27 ZikitR 0.747 42.576 I, 36 05~1 | 54  AkH1f 1.961 13.205 I -34 >4
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Fig.2 Damage rates of permeability for
coals with different change types

Change types of coal permeability to gas (CO,) under 5 MPa confining stress
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Table 2 Characteristics of material composition for the different change types

o BRALER  RAGR,  ERAGE  TRRER KSERCET RATE EERE TR
s % % % % THIE) /% (THE) /%  FEREE) /%
68.2~95.0 0.6~16.5 0.0~13.3 2.1~15.5 0.58~1.81 3.78~31.48 66.24~89.52
81.1 7.4 3.1 8.6 1.09 13.37 79.32
M- 61.5~91.7 0.2~28.3 0.0~10.6 2.6~33.7 0.65~1.45 4.38~34.02 65.78~91.52
! 73.1 15.3 2.3 9.3 1.08 14.12 75.94
I 69.2~95.4 0.0~17.9 0.0~4.3 2.8~15.4 0.55~2.42 7.55~30.23 55.28~90.39
! 87.1 4.8 0.8 7.3 1.36 17.68 80.10
o,-1= 85.1 5.6 0.0 9.3 0.93 17.68 71.29
H 67.5~90.7 0.6~8.1 0.0 5.6~30.3 0.33~2.07 11.08~52.38  55.45~89.82
? 84.1 4.1 ’ 11.8 0.84 21.60 81.04
I, = 78.4~93.0 4.1~4.3 0.0 2.7~17.5 0.6~1.44 4.18~25.91 68.01~89.85
;-1 = 87.4 0.8 0.0 11.6 0.61 17.88 87.47
10 = 83.3 6.2 0.0 10.6 0.38 19.74 80.23
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Fig.4 Initial permeability for coals with different change types
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Fig.5 Identification pattern for different change types of coal permeability to gas
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