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Pore size characteristics of tectonic coal and its influence on gas bearing properties
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Abstract: The coal pores have an important effect on the gas bearing property of the reservoir, especially in the
tectonic coal reservoir. The low temperature liquid nitrogen experiments were carried out in the coal samples with 4
kinds of coal structure, the coal samples were collected from the No. 13 coal seam of Panyi coal mine, Huainan
coalfield. The characteristics of pore structure of coal reservoir at the nanoscale (1.7-20 nm) and its relationship
with fractal dimension were systematically analyzed based on the least square method principle and the FHH fractal
model. The results show that the increase of coal destruction increases the BJH pore volume and BET surface area,
and the content of transitional pores and the micropore in mylonite. The capillary condensation in tectonic coal
began to occur at 2—3 nm, gradually increased with the increase of relative pressure. The pores with size of 5 nm
are the main contribution to gas adsorption, the better development of which leads to the best gas content of my-
lonitized coal. Besides the primary tectonic coal, the fractal dimension of nanoscale pores of the other coal reser-
voir in the study area is more than 2.6, and the average pore size is negatively correlated with the fractal dimension
and the coefficient of correlation is above 0.9, which shows that the pore has obvious fractal characteristics and the
complexity of pore structure is high. The comprehensive pore characteristics indicate that the more complex pore
structure in tectonic coal and the higher the adsorption pore content with near 5 nm, the stronger the gas content.
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Table 1 Basic information of experimental samples

2141(3)-1
2141(3)-4 1~2 cm
2141(3)-5 mm
I~5 cm
0.5~1 cm
2141(3)-2
Do (2~50 nm) (>50 nm) 2
/ 1.7~2 nm 2~20 nm
2.1
A= D-3 ) 2 BJH
3 (0.807~2.081)x10% cm’/g
D > > >
/ (
) [16] A D
A = D - 3 (3) 13 kR 13 kR
/
3
2] [17] 6 A )
6 <0 >0
6=3(1+4)-2 (4) BET
2 RERALBLERSHH
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IUPAC (1] el
(<2 nm)
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Table 2 Test results for specific surface area and aperture of low-temperature nitrogen adsorption
BJH /  BET / / /(10° em’-g ™) /(m*g")
(107 em’-g™") (m’-g™") nm 1.7~2 nm >2~20 nm 1.7 ~2 nm >2~20 nm
2141(3)-1 0.807 5.707 5.654 0.000 0.361 0.000 1.120
2141(3)-4 0.938 2.341 16.02 0.000 0.424 0.000 1.284
2141(3)-5 1.271 3.567 14.25 0.000 0.647 0.000 2.235

2141(3)-2 2.081 8.787 9.472 0.049 1.410 1.058 6.175
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Fig.2 Curves of low temperature liquid nitrogen adsorption of coal with different structure
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Table 3 Fractal dimensions of coal pore by fractal FHH model for tectonically deformed coals
0.5~1)
A 6 D R’
2141(3)-1 -0.75717 -1.273 1 2.2423 0.753 2
2141(3)-4 -0.392 1 -0.176 3 2.607 9 0.936 5
2141(3)-5 -0.3615 -0.084 5 2.638 5 0.948
2141(3)-2 -0.2753 -0.174 1 2.72417 0.919
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Fig.4 Plots of InV vs In (In(po/p)) reconstructed from the N, gas adsorption isotherms
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