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Abstract; Coal body has a complex pore-fracture structure and can be regarded as a dual pore
medium composed of matrix and fracture system. The flow behaviors such as fluid migration,
gas adsorption/desorption, gas slip and diffusion in the matrix pores have important impacts
on the overall fluid migration. Due to the inability to measure the matrix permeability
independently, the single fracture permeability of the coal body is assumed to be the overall

permeability in many studies. The controlling role of the matrix permeability in the overall
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flow process is ignored usually. Based on the permeability deviation characteristics caused by
the gas slippage effect in the matrix, this paper presents a measurement method of the coal
matrix and fracture permeability. By calculating and processing the overall permeability data of
different coal samples, the evolution laws of the matrix and fracture permeability of the tested
coal sample under different effective stresses are obtained. Meanwhile, the {fracture
permeability value of the coal body under no load is obtained by high-precision CT scanning of
the coal samples, and the accuracy of this measurement method is verified by comparison. The
results show that for the same coal sample, under the same effective stress, the matrix
permeability is 2 to 3 orders of magnitude smaller than the fracture permeability; for the four
different sets of tested coal samples, both the matrix and fracture permeability gradually
decrease with the increase of effective stress. But due to the different metamorphic degrees of

the coal samples, the reduction amplitudes are also different, with anthracite having the most

%54 &

obvious decrease, followed by lignite, and bituminous coal having the smallest.

Key words: matrix permeability; fracture permeability; slippage effect; effective stress
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Fig. 1 Coal-gas coupled seepage experimental
system diagram
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Table 1 Experimental scheme for gas seepage under different stress boundary conditions
e FLBRIE T/ s/ [ &/ H R T/ sy ALBEJ/, HhE/ il 1/ AR 3/
I 5 MPa MPa MPa MPa 95 MPa MPa MPa MPa

2.5 2.5 5.5 5.5
3.5 3.5 6.5 6.5

1 0.5 4.5 4.5 2—>3—>4—>5—>6 N 3.5 7.5 7.5 2—>3—>4—>5—>6
5.5 5.5 8.5 8.5
6.5 6.5 9.5 9.5
3.5 3.5 6.0 6.0
4.5 4.5 7.0 7.0
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8.0 8.0 11.0 11.0
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Fig. 2

Overall apparent permeability versus effective stress for four coal samples at different pore pressures
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Table 2 Equation of the fitted curve of overall apparent permeability and

pore pressure inverse for coal samples under different stresses
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Table 3 Fitted values of coal matrix and fissure permeability at different stresses
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Fig. 3 Evolution of matrix and fracture permeability under different effective stresses

4 BT CTHFERRRSERRIE

T BRI A5 R A HERR Y TR T A4 SRR
PR CT =4 n] AL 10 SR T = 4R 2R
P45 25k R PR He Ak PR PR EE R T U B RE Y
T A A Y e e 5 S R O L X 4
CT U1 A b B FL AR B 4 B T = 48 T e 4 By £L
ZEBL A 4 DB CT FIRRRA T M RE i 2 IR

60 mm 65 mm 70 mm

55 mm

80 mm 85 mm

() V' TEHRNE

30 mm

(c) 3" 4K

35mm 40 mm 45mm 48 mm

mm 98 mm

90 mm 95

BREEAG o A SRR B A JAS [F] v B AL B Y
THT AN P 4 Jr s B BRORIE 2 B s MR 1A 7 L SR B 4
Hay o 225V G S A = A L 2R 45 A R 5 B i
ARERE LB 19 L SRS O T R Al U B R
PRI LR 45 A 20 A R0 R A AL B R R
ANEEREAE A = 2 S 8] R RO A S B LB
g 4 PR,

30 mm 35mm 40 mm 45mm 48 mm

(b) 2" TE AR

35mm 40 mm 45mm 48 mm

30 mm

(d) 47 AR

A JERE =2 L ) 2 o S BT AR

Fig. 4 Numerical models of four coal samples after reconstruction of three-dimensional fracture networks
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