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Gas emission features of coals with different coalbody structure and

their influencing mechanism

Zhang Xiaodong' * Li Pengpeng' Zhang Shuo'
( 1. School of Energy Science and Engineering Henan Polytechnic University Jiaozuo 454000 China;

2. Collaborative Innovation Center of Coalbed Methane and Shale Gas for Central Plains Economic Region Henan Province Jiaozuo 454000 China)
Abstract: In order to discuss the gas initial emission difference and the control mechanism of coal with different damage degress taking
Wangzhuang Mine in Lu’ an Mining Area as an examplesa test and measurement was conducted on the gas initial emission velocity AP of
different particle size insitu structure coal and:tectonic coal. With the test results of the porosity and contact angle the paper discussed the
influence mechanism of the particle size and'surface tension to AP. The study found that the tectonic failure role would have high influ-
ences to the adsorption/desorption and diffusivity of the coal. The adsorption pores increased the coal matrix surface tension increased and
adsorption capacity increased which would not be favorable to the gas desorption. The open pore numbers at the large pore size section
were increased and would be favorable to the gas diffusion. The corresponding relationship between the coal structure and AP would be a
reverse corresponding relationship in a certain particle size range( 0.75~0.90 mm) .The coal with different failure degree and the particle
size affected to the gas initial emission velocity mainly realized with the pore and cracking’ s influence weight variation changed. When the
coal cutting particle size was over 0.90 mm the cracking system would be the major factor affected to the gas emission. When the particle
size was less than 0.75 mm the porosity content would be the major factor. The study results would have certain theoretical significances to
coal and gas outburst mechanism and prevention.
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o Table 2 Results of initial gas emission velocity
AP for coal samples
N /mm /mm AP
R 0.16~0.25 0.205 15.0
0.25~0.50 0.375 12.5
° WZ-1 0.5~1.0 0.750 10.0
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Table 1 Proximate analysis results of coal samples 2 2 1 AP
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Fig. 1 Fitting curves about the granularity and

initial gas emission velocity for coal samples
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Table 3 Test results of coal porosity under mercury intrusion porosimetry

-~ LA/ (107%em® « ) LA/ %
v, v, Vi Vi v, v, v, VIV, Vo/V, Vay/V, Vi /V, Vy/V, V,/V,
wz-1 8 44 11 87 98 221 371 2.2 1.9 3.0 23.5 26.5 59. 4
wz-T 88 233 66 71 137 154 612 14.4 38. 1 10.8 11.6 22.4 25.1
wz-lv 7 501 69 106 175 221 994 1.0 50.3 6.9 10.6 17.5 22.2

TV, Va0 Vs V2 BIFRTLZ N 10 000~1 0001 000~100,100%10 ,10~3. 1 nm BIRFL FFFL 1 3 FLSBFLFLAS; Vy) Ve BARFLIR 100~50.,
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Table 4 Test results of coal porosity under liquid nitrogen

adsorption method at low temperature

/( mZ . gf]) / / ~
BET BJH nm nm >
wz- 1 0.097 9 0.086 1 4.12 8.24 o
Wz-1I 0.3370 0.243 4 9.04 18. 09
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Fig.2 Mercury injection and withdrawal curves of coal

samples with different damage degree
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Table 5 Test results about the surface tension on coal

samples with different coal body structure

0/(°) Ya VB Yz
WzZ-1-1 88. 00 36.20 18.73 50. 67
WZ-M-1 78.75 41. 80 24.98 55: 81
WZ-IV-1 76.25 43.29 26.79 57.07
Wz-1-2 91.49 35.25 17. 16 50.22
Wz-M-2 84.25 39. 81 21..90 54.67
WZ-IV-2 77.50 44.02 26.77 58.40
1.2 N
;0 VY - mN/m;
YVANYB Y2 Antonow «Berthelot ZHU
mN/m; oy, = v( 00520 +1) .

y(cos0+1)2‘

'Y( V1 +sin®§ + cos 0)
2 o

4

920

AP

1) AP

AP
2) AP

AP o “
3) I
4)
( References) :
J. 2010 17( 1) : 195-201.

Chen Fuyong Ju Yiwen Li Xiaoshi et al.Diffusion—osmosis char—
acteristics of coalbed methane in tectonically deformed coals and
their mechanism J .Earth Science Frontiers 2010 17( 1) : 195-
201.

I 2011 36
(4) :609-614.
Jiang Wenping Song Xiaozhong Zhong Lingwen. Research on the

pore properties of different coal body structure coals and the effects

97



2016 9 44

on gasoutburst based on the low —temperature nitrogen adsorption 12
method J .Journal of China Coal Society 2011 36( 4) : 609-614. J. 2007 7( 19) : 4997-5004.

3 Luo Xiaobin Zhu Dingyi Shi Limin.Progress in the calculation of

I 2015 40( 3) : 579-587. solid surface tension based on contact angle method J .Science

Liu Yanwei Liu Mingju.Effect of particle size on difference of gas Technology and Engineering 2007 7( 19) : 4997-5004.
desorption and diffusion between soft coal and hard coal J .Jour— 13
nal of China Coal Society 2015 40( 3) : 579-587. I 2000 10( 6) : 24-28.

4 . I Nie Baisheng He Xueqiu Wang Enyuan. Mechanism and modes

2008 33(7):775-779. of gas diffusion in coal seams J .China Safety Science Journal

Fu Xiang Wang Kuijun Yang Tianhong. Gas irradiation feature of 2000 10( 6) : 24-28.
tectonic coal J .Journal of China Coal Society 2008 33( 7): 14
775-779. I 2011 40( 1) :43-48.

5 I 2013 Zhang Xiaodong Liu Yanhao Sang Shuxun et al.Study of the gas
38(9) : 1589-1596. diffusion mechanism in high—rank coal reservoirs J .Journal of
Zhang Feiyan Han Ying.Research on the law of gas diffusion from China University of Mining & Technology 2011 40( 1) : 43-48.
drill cuttings J . Journal of China Coal Society 2013 38( 9): 15 Yang R T.Gas separation by adsorption processes M .London:
1589-1596. Imperial College Press 1997: 101-140.

6 J . 16  Yu Liu Wang Changbin Song Fuquan et al.Mechanism of diffu—

2008 39 (8):1-3. sion influences to the shale ‘gas flow J . Advances in Porous
Wei Jianping Chen Yongchao Wen Zhihui.Study of gas desorption Flow 2014 4( 1) : 10-18.
laws on tectonically coal J .Safety in Coal Mines 2008 39 ( 8): 17 -
1-3. I 2014 39(9):1919-

7 . D . 1926.

2011. Li Guoging: Meng Zhaoping Wang Baoyu. Diffusion and seepage

8 mechanisms of high rank coal-bed methane reservoir and its nu—

J . 2013 41( 8) : 68-70. merical simulation at early drainage rate J .Journal of China Coal
Jia Dongxu Sun Jinglai.Fragmentation of different metamorphic de— Society 2014 39(9) : 1919-1926.
gree coal affected to initial velocity of gas emission J .Coal Sci- 18 /
ence and Technology 2013 41( 8) : 68-70. J . 2015 22(2):232-242.

9 Zhang Wenjing Ju Yiwen Wei Mingming et al.Study on charac—

J. : 2009 34(5) : 848-854. teristics and mechanism of adsorption on different metamorphic—
Zhang Xiaodong Liu Hao Liu Yanhao et al. Adsorption respond— deformed coal reservoirs J .Earth Science Frontiers 2015 22
ence of different coal body structures and its influencesmechanism (2):232-242.
J .Earth Science —Journal of China University ‘of. Geosciences 19
2009 34(5) : 848-854. J. 2006 80( 6) : 910-915.
10 Zhang Liping Su Xianbo Zeng Shurong. Discussion on the con—
J. 2005 34( 4):427-432. trolling effects of coal properties on coal adsorption capacity J .
Zhang Xiaodong Sang Shuxun Qin Yong et al.lsotherm adsorp— Acta Geologica Sinica 2006 80( 6) : 910-915.
tion of coal samples with different grain size J .Journal of China 20
University of Mining & Technology 2005 34( 4) : 427-432. J . 2005 17(4) : 17-20.
11 Yuri B Melnichenko He Lilin Richard Sakurovs et al. Accessibil— Fang Aimin Hou Quanlin Ju Yiwen et al.Study on control action

98

ity of pores in coal to methane and carbon dioxide J .Fuel

2012 91( 1) : 200-208.

of tectonic activity on CBM pool from various hierarchies J .Coal

Geology of China 2005 17( 4) : 15-20.





