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Adsorption Respondence of Different Coal Body

Structures and Its Influence Mechanism

ZHANG Xiao-dong, LIU Hao, LIU Yan-hao, SU Xian-bo

Collegeof Energy Science & Engineering, Henan P oly technic University, Jiaozuwo 454000, China

Abstract In order to study the difference and its controlling mechanism of gas adsorption on coals with different body struc-
tures such parameters as the macroscopic petrographic constituents, the adsorption capacity and pore structure of undeformed
and mylonitic coal samples of Jiaozuo coalfield were measured. The experimental results show that the mylonitic coal is of
higher ability of absorption and desorption than that of the undeformed coal. With the rising of temperature, the mylonitic coal
is more evident than undeformed coal in the tendency of decline in absorption and increase in desorption. The study concludes
that the pores in different pore diameter increases after the coal body is deformed so the gas-containing capacity of mylonitic
wals is stronger. Especially, the contents of macro- and meso-pore are higher in mylonitic coals
easier. M oreover other factors, including the coal rank rise,; the vitrinite content increase and inertinite content decrease after
the coal body is deformed, lead to the increase of absorption ability. The study also concludes that the ash content is not the

main controlling factor on the adsorption difference between two types of coals with different coal body structures.
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so the desorption becomes
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Table 1 Quantitative statistic data of the macerals content of different coal samples
Ro max o0 o0
0 cl P Ca Si
1 3.413 72.1 22.8 94.9 4.3 0.2 0.4 0.2 5.1
2 3.391 48.3 40.3 88.6 6.0 0.2 4.8 0.4 11. 4
3 3. 609 58.6 35.6 94.2 4.0 0.4 1.2 0.2 5.8
4 3.542 38.7 52.4 91.1 7.6 0.2 0.9 0.2 8.9
5 3.553 62.0 31.9 93.9 4.5 0.2 0.6 0.8 6.1
6 3.401 45.2 40.7 85.9 12.9 0.2 0.8 0.2 14.1
7 3.569 57.8 33.0 90. 8 8.8 0.2 / 0.2 9.2
8 3. 627 57.0 33.3 90.3 8.3 0.2 1.0 0.2 9.7
9 3.742 41.2 47.5 88.7 9.7 0.2 1.0 0.4 11.3
10 3.658 42.1 48. 1 90.2 6.3 0.4 2.9 0.2 .8
11 3.511 60.9 34. 1 95.0 3.8 0.6 0.4 0.2 .0
12 3.498 49.0 36.3 85.3 10.5 1.0 3.2 / 14.7
13 3.562 58.8 32.9 91.7 5.8 0.2 2.3 8.3
14 3.550 37.0 51.2 88.2 9.7 0.2 1.7 0.2 11.8
15 3.980 32.0 53.3 85.3 11. 4 0.4 2.5 0.4 14.7
16 3.810 59.0 32.9 91.9 6.2 0.3 1.4 0.2 8.1
17 3. 890 52.1 31.6 83.7 13.0 0.6 2.5 0.2 16. 3

: Ca. ; CL s P 5 Si.
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Table 2 Measured data of pore structure parameters of different coal samples
(107 em3/ g) (m2/g)
Vi Vs V3 Va4 v, S S» S3 S4 M
1 67 108 192 83 450 0.008 9 0.1863 3.324 4 39179 7.4380
2 4 8 120 79 211 0.000 3 0.0202 2.605 4 36890 6.3154
3 100 121 199 93 513 0.0183 0.169 2 3.578 6 4.3571 8.1239
4 9 4 119 83 215 0. 000 8 0.002 7 2.4735 38446 6.3218
5 50 102 202 99 453 0.008 3 0.176 0 3.494 8 4.5581 8.2375
6 0 7 127 83 217 0. 000 0 0.0136 2.6346 38777 6.5262
7 41 83 206 105 435 0.007 6 0.1323 3.6655 48504 8.6562
8 3 12 134 84 233 0.000 5 0.020 1 2.7307 3.8873 6.6387
9 31 25 135 82 273 0.0055 0. 046 1 2.727 8 37774 6.5572
10 6 10 147 87 250 0.001 2 0.0189 3.166 2 4.0841 7.2707
11 94 145 187 108 534 0.0155 0.206 3 3.3872 50772 8.6872
12 4 11 96 97 208 0. 0009 0.0177 2.490 4 4.5253 7.0350
15 45 49 124 83 301 0.007 5 0.086 7 2.5956 3.9048 6.5949
16 21 20 120 79 240 0.003 0 0.027 2 2.4783 37090 6.2177

VisVa Vi Vy V,
185188384 S, ;

10 000~ 1 000 nm. 1 000~ 100 nm. 100 ~ 10 nm. 10~ 7. 2 nm

L.
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Table 3 Adsorption experiment results of the different coal samples
O 2 20 Vi (m3/ Vi wr(m3/ ) P (MPa)
30 45.97 52.71 3.98
1 40 4.82 7.98 42.54 48.79 4.48
50 40.43 46. 37 4.96
30 35.40 42. 89 2.94
2 40 3.28 14. 20 33.13 40. 15 3.47
50 30. 98 37.54 3.63
3 4.39 10. 64 42.45 49.96 3.81
4 2. 60 9.41 37.23 42.31 2.71
5 4.04 10. 54 39.58 42. 84 3.67
6 2.78 20. 14 34.50 44.76 2.78
7 4. 40 15.70 33.23 41.59 2.37
8 3.56 10. 39 42.85 49. 80 3.55
9 3.48 10. 52 41. 88 48.70 3.71
10 30 4.79 9.56 35.99 42.03 2.97
11 3.42 17.92 33.21 43.53 3.93
12 3.70 13. 88 32.83 41.05 3.46
13 3.08 9.16 41. 34 47.10 3.37
14 3.06 7.44 37.90 42.35 3.00
15 4.55 15.23 31.98 39. 86 3.92
16 4. 40 10. 46 34. 48 40. 50 2.89
17 4.28 20. 40 34.98 46. 45 2.72
1.
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Fig.1 Isotherm adsorption curves of two kinds of coals of Guhanshan coalfield under different temperatures

(Joubert et al., 1973; » 1990;
50 Y=-0.277x+54.06 6 ¥=0.049x+2.513 3
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Fig.2 Langmuir adsorption parameter changes of two kinds of
’ ’ ’ coals under different tem peratures
b b
’ 3 D,
. s ’ D) ’



852 — 34

, Vi 3
s,  Pu C 2),
4.2 .
@) : s , VL Romax
. ; . 1.3% Rewn3.5% ;
( ,
D. , ( , 2003). )
(1996) , , , Vi Romx 4.5% ,
|40 , . « ” ( , 1999;
. , Vi, , 2002).
Langmuir (1990) ,

, . Levy : ,
etal. (1997) . 5MPa , II¢ = >
1°C 0.12em’/g. I( ),

Lang- ,
muir Langmuir , s I
, , ; 3 ,
2 VL = ’ ’
) ( / ) ’
, , 3
C 3).
0108 o g ,
G ] B ; ,
T;j -0.20 - ¢ D. ’
B a o o 4
% 0.25 o ] 4 , 7.
= -0.30F @ ° , ,
-0.35 ; ; s . (1990)
1 4 7 10 13
P(MPa) : ’ s
3 1C

Fig. 3 Relation between the absoption decrement of

two kinds of coals under per unit temperature (53 3%) (32 9%)
rise and pressure (59.0%) (32.0%),
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Fig. 4 Relation between maceral composition

and Langmuir volume parameter

’ ’
’
2 ’
’ ’
’
’
’
N ’
’ ’
’ ’
’
’ P
’
’
~ ’
,2003). ,

50
46 D
\\
2 42 2N
8 o s
= 38FNo N
~ \\g ~
34 LA
30 1 1 1 J
5 10 15 20 25
Ad%)
5 (49  Langmuir (ry)

Fig.5 Relation between ash content and Langmuir

volume parameter

(D , ’

P

3 N

References
Fu, X. H., Qin Y., 2003. Theories and techniques of permeabili-

ty prediction of multiphase medium coalbed-methane reser-

Voius;Ching Ynlvessity cofyM ning, and /Technologyl: Press



854 —

34

Xuzhou (in Chinese).

Fu, X. H., Qin Y., Li G.Z., et al., 2002. Adsorption exper-
iment of extra-high rank coal under the condition of
equilibrium moisture content. Petroleum Geology &
Experiment, 24(2).:177— 180 (in Chinese with English
abstract).

Guo L. W., Yu Q. X., Wang K., 2000. Experimental study
on change in coal temperature during adsorbing gas.
Journalof China University of Mining and Technolo-
gy, 29(3). 287— 289 (in Chinese with English ab-
stract).

Huoduote, B. B., 1966. Coal and gas outburst. Translated by
Song; S.Z., Wang Y. A.. China Industry Press, Beijing
(in Chinese).

Jiang, B., Qin, Y., 1998. Evolution mechanism of structures
of deformed coals and its geological significance. China
University of Mining and Technology Press Xuzhou (in
Chinese).

Joubert J. L., Grein C. T., Bienstock, D., 1973. Sorption of
methane in moist coal. Fuel, 52(3). 181— 185.

Krooss, B. M., Bergen F. V., Gensterblum, Y., et al., 2002.
High pressure methane and carbon dioxide adsorption
on dry and moisture-equilibrated Pennsylvanian Coals.
International Journal of Coal Geology, 51(2); 69— 92.

Laxminarayana, C., Crosdale, P. J., 1999. Role of coal type
and rank on methane sorption characteristics of Bowen
basin, Australia coals. International Journal of Coal
Geology, 40(4). 309— 325.

Levys J. H., Day, S. J., Killingley, J. S., 1997. Methane ca
pacities of Bowen basin coals related to coal properties.
Fuel, 76(9): 813— 819.

Qian K., Zhao, Q. B., Wang Z C., et al., 1996. The explo-
ration and production theories and experimental testing
and techniques of coalbed methane. Pertoleum Industry
Press, Beijing (in Chinese).

Qin Y., 2003. Advances and reviews on research of coalbed
gas geology in China Geological Journal of China
Universities, 9(3); 339— 358 (in Chinese with English
abstract).

Yang L. W., Sun, M. Y., 2001. Peculiarites of China CBM
reservoirs and their dictation on CBM production tech-
nology. Natural Gas Industry, 21(6): 17— 19 (in Chi-
nese with English abstract).

Yuan C.F., 1985. Tectonic coal and coal and gas outburst.

Gas Geology, (Started); 45— 52 (in Chinese with Eng-
lish abstract).

Zhang Q., Yang X. L., 1999. Isothermal adsorption of coals
on methane under equilibrium moisture. Journal of
China Coal Society, 24(6); 566— 570 (in Chinese with
English abstract).

Zhong, L. W., Zhang, X. M., 1990. The relation of adsorp-
tion capability of coal and coal metamorphose degree
and coal macera. Coal Geology and Exploration, 18
(4):29— 35 (in Chinese with English abstract).

Zhong, L. W., Zheng Y. Z., Yuan, Z. R., et al., 2002. The
adsorption capability of coal under integrated influence
of temperature and pressure and predicted of content
quantity of coalbed gas. Journal of China Coal Socie-
ty, 27 (6); 581— 585 (in Chinese with English ab-

stract).

s , 2003.

, s ,  »2002.

,24(2): 177— 180.
s s , 2000.
,29(3); 287—289.

, B. B., 1966. . s
) , 1998.
s s , » 1996.
, 2003.

,9(3); 339—358.

, , 2001.

. ,2106): 17— 19.

, 1985. . , ( ):
45— 52.
s , 1999.

, 24(6). 566— 570.
s , 1990.
, 18(4); 29— 35.
s s , 52002,
, 27(6):

581—585.



