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Dynamic changes laws of the coal reservoirs permeability under the
superimposition of multi influential factors
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Abstract ; The primary influential factors of coal reservoirs permeability were analyzed, and the basic theoretic prob-
lems about viscid seepage of coal reservoirs were discussed. In different conditions of axial compression , confining pres-
sure and pressure gradient of gas,the seepage CH, experiments of some anthracite samples, which were picked from
Jincheng mining area,Shanxi Province, were carried out in three-dimensional stress field. It was calculated and ana-
lyzed the factors of effective stress,coal matrix shrinkage and slippage effect of gas affect permeability ,and how the ac-
tions of superimposition behave. It is considered that the boundary layer consists of molecules of CH, in adsorption
state when gas permeating in pore-fissure of coal reservoirs. The slippage effect occurs out of the boundary layer. The
dynamic changes of the coal reservoirs permeability are the superimposition of such influential factors as effective
stress , coal matrix shrinkage and slippage effect. The permeability attenuates observably as the pressure gradient from 0
to 0. 1 MPa. The magnitude of contribution what slippage effect does for permeability is far less than coal matrix
shrinkage effect. The effect of slippage may be ignored when pressure gradient increases.
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Fig. 1 Schematic diagram of boundary layer structure of coal
reservoir( modify according to reference[337])
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Table 1 Results of permeability testing of No. 1 sample

Wi/ (o-03)/ EIME, HiE/ Wi/

MPa MPa (MPa-cm™)(em’® +s™') (em+s™!) (1075 m?)
4.11 2.11 0. 040 1. 467 0.077 2.083
4.11 2. 11 0.091 2.367 0. 124 1.494
4.11 2.11 0. 192 7.133 0.374 2.133
6.18 3.18 0. 040 1. 300 0. 068 1. 845
6.18 3.18 0. 091 1. 800 0. 094 1. 136
6.18 3.18 0. 192 4.033 0.211 1. 205
6.18 3.18 0.293 9. 883 0.518 1.935
8.25 4.24 0. 040 1.217 0. 064 1.727
8.24 4.24 0. 091 1.517 0. 080 0.957
8.24 4.24 0. 192 2.767 0. 145 0. 827
8.25 4.25 0.394 12.033 0. 631 1.752
10. 29 5.29 0. 040 1.183 0. 062 1. 678
10. 30 5.30 0.091 1. 367 0.072 0. 861
10. 30 5.30 0. 192 2. 167 0.114 0. 647
10. 56 5.56 0.395 6.383 0.335 0.928
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Table 2 Fitting relationship of permeability and stress

difference of No. 1 sample

FEJIB B/ LIPS
BEXRR .

(MPa - em™! ) ¥ R?

0. 040 K=0.822(0,-03) "% 0.987

0. 091 K=0.421(0,-0;) "% 0. 995

0.192 K=0.531(0,-0;) "3 0.997
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Fig.2 Relation curves between permeability and stress difference in different pressure gradient
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Table 3 Fitting relationship between permeability and

pressure gradient of No. 1 sample

(o,-05)/ WAt R LEESA
MPa R
2.11 K=0.044Vp 8 0.935
3.18 K=0.031Vp % 0. 890
4.24 K=0.025V 0% 0. 850
5.30 K=0.011Vp™ 117 0. 944
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Table 4 Calculation results of slippage effect parameters
Pn/ aFAam BB Y
Pu
MPa & A/nm & r/nm
0.1 58.90 50 0.471 1 4.711
1 5.97 50 0.4773 0.477
2 2.98 50 0.4773 0.239
4 1.49 50 0.477 3 0.119
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