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Study on gas desorption dynamic features of mixed coal samples with different particle sizes

MA Xingying', GONG Xuanping', CHENG Xiaoyu', CHENG Cheng', LI Debo’
(1. China Coal Energy Research Institute Co., Ltd., Xi'an 710054, China;
2. China Coal Xinji Energy Co., Ltd., Huainan 232000, China)

Abstract: Currently, research on the dynamic features of gas desorption mainly focuses on single particle
size coal samples. There is less research on the dynamic features of gas desorption of mixed coal samples with
different particle sizes. To solve this problem, a multi field coupled seepage desorption experimental system is
used to mix coal samples with three different particle sizes (0,0.25) mm, [0.25, 0.5) mm, and [0.5, 1] mm in
different proportions. Gas desorption experiments are conducted on mixed coal samples with different particle
sizes. The changes in gas desorption kinetic parameters such as gas desorption amount, diffusion coefficient, and
desorption attenuation coefficient are analyzed under different particle size coal sample proportions. The results
indicate the following points. (D During the gas desorption process of mixed coal samples with different particle
sizes, the main factor affecting the gas desorption amount in the early stage is particle size. In the later stage, the
main factor affecting the gas desorption amount is the proportion of coal samples with different particle sizes. The
larger the proportion of small coal particles, the greater the amount of gas desorption in the coal sample. 2 The
gas diffusion coefficient of mixed coal samples with different particle sizes exhibits temporal variability. As the
gas desorption time increases, the gas diffusion coefficient decreases and eventually approaches 0. The initial gas
diffusion coefficient decreases with the increase of the proportion of small particle coal. (3 The larger the
proportion of small particle coal, the greater the attenuation coefficient of gas desorption. Therefore, in the process
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of underground gas content measurement, the proportion of large particle coal in the coal samples obtained should

be increased as much as possible to reduce gas loss during the sampling process and improve the accuracy of gas

content measurement.

Key words: gas desorption; particle size; desorption amount; diffusion coefficient; desorption attenuation
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Table 1 Basic physical property parameters of coal samples

WA FUSTRCAI) U /mmHg KI3/% TKIY1%

YR %

% B $a/(mL-g ) W B $b/MPa ! FLBE%

T, m2s 8.74 0.55 8.48

17.08 29.24 0.95 4.20
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Table2 Mixed coal samples with different particle sizes

HAR 5 /%

SRS
(0,0.25) mm [0.25,0.5) mm [0.5,1] mm
D1 0 0 100
D2 0 100 0
D3 100 0 0
H1 95 3 2
H2 80 15 5
H3 80 5 15
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Fig. 2 Variation curves of gas desorption of mixed coal samples

with different particle sizes under different time
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Table 3 Diffusion coefficients of mixed coal samples with different particle sizes

L BR R (m ™)

IR Ta]/s
D1 D2 D3 HI1 H2 H3

15 6.87x107" 5.01x107" 1.20x107" 3.14x107" 5.84x107" 6.50x107"
60 3.24x10™" 2.32x10™" 5.41x107"2 1.44x10™" 2.73x107" 3.07x107"
120 2.22x107" 1.58x107" 3.63x1077 9.65x10™" 1.86x107" 2.10x107"
180 1.78x107" 1.27x10™" 2.88x107" 7.66x107" 1.49x107" 1.69x107"
240 1.53x107" 1.08x107" 2.44x1077 6.51x107" 1.27x107" 1.44x107"
300 1.35x107" 9.54x107" 2.14x107" 5.74x107" 1.13x107" 1.28x107"
420 1.13x107" 7.92x1077 L.77x107" 4.74x107" 9.36x10™" 1.07x107"
540 9.82x107" 6.89x107" 1.53x107™" 4.11x107™" 8.15x107" 9.29x107?
660 8.81x107" 6.17x1077 1.36x107" 3.67x107" 7.30x107 8.33x107"
780 8.05x107" 5.63x107" 1.24x107™" 3.33x107" 6.66x107" 7.61x1077
900 7.45%x1077 5.19x1077 1.14x107" 3.07x107" 6.16x10™" 7.04x107"
1200 6.37x107" 4.43x107™" 9.66x107" 2.61x107™" 5.26x107" 6.02x107"
1500 5.64x107" 3.91x1077 8.50x107" 2.30x107" 4.66x107 5.34x107"
2000 4.83x107" 3.34x1077 7.20x107" 1.95x107" 3.97x107" 4.56x107"
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Fig. 4 Variation curves of desorption attenuation coefficient of

mixed coal samples with different particle sizes under different time
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