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Table 1 The results of adsorption isotherm experiments

R, (%) 0.54 0.88 1. 44 4,12
HREECC) 30 30 30 30
Pi.(MPa) 1.68 6.43 3.44 2.22
Vi(m?®/t) 13.15 25. 89 28. 82 41.4
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Fig.1 The measured adsorption isotherm

of methane on coals with different rank
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Table 2 Physical chemistry parameters of CH, & CO,

YA E SR CH, CO,
PR E (KO 190. 6 304. 2
It # % F3 (MPa) 4,62 7.39
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Table 3 The value of methane carbon isotope during
the process of desorption (collected from Zhang et al. ,
2000; Strapoc et al. , 2006; Yang, 1992)

TR i W8 5 (i) 31 C(%0)
4 h —33.08
HG2-4-10 24 h —33.11
96 h —29.88
4h —37.76
HG2-13-10 24 h —33.98
96 h —29.56
4h —35.23
HG3-3-19 24 h —34.91
96 h —34.10
4h —35.80
HG3-9-20 24 h —35.55
96 h —34.58
5d —56. 86
11-3/22 57 d —56.02
95 d —55.55
1d —57.42
2.d —57.60
3d —57.05
5d —57.03
V-3/10 7d —56.70
8d —56.23
15d —56.56
36 d —56. 64
50 d —56.06
64 d —55.68
1d —57.60
5d —57.38
V-3/12 15d —56. 94
36 d —56.55
50 d —56. 35

. 3 C(%0) _
fiEe % <, KA
H-5® —64. 35 —62.07
H-6® —58.09 —54. 89
H-2® —72.27 —55.10
H-179 —54.38 —48.95
H-199 —49, 28 —46. 66
H-109 —64.14 —62.02
H-129 —67.97 —50.70
H-220 —58. 60 —54.57
Y-29 —59. 85 —59.09
KZ-209 —68.58 —64.72
C99 —45.98 —45. 48
C-79 —47.70 —45. 89

@ BEROR B0 K AT 518~610. 55 m A4 2 S 3 4 1 I 4 -
9 3.6%~5.0% (5] H k@45, 2000), @ Ff &K H EIE LG L
T A 7 & Springfield and Seelyville 4§, % J¥ 128 ~ 137 m, J 4} &
0.62%~0.64% (B H Strapoc et al. , 2006), @ 53 E 1R B H
T 305~800 m, A% 0. 75%~0. 96 % (5] A7 E#E,1992),
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Fig. 2 The adsorption characteristic curves of *CH, and > CH, on coals with different rank

507

] &2 M R

BESH LEAMEEL WE SHEESEmY) SCHFMLEE%)

Fault Gas content of

No.3 coal seam(m?/t)

CBMwell  Shanxi Formation

outcrop

SPCH, (%)

B3 0K B AR IR R AU AR 61 CH,
ZEMH 2R B (48 Su et al. ,2005 &0
Fig. 3 Gas content and methane 8" C value of the

No. 3 coal seam in the Southeast Qinshui Basin

(modified from Su et al. , 2005)
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Fig. 4 The adsorption/desorption isotherm of CH,

and CO, on Argonne premium coal (R,=1.16%)

in Germany (modified from Busch et al. , 2003a)
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Fig. 5 The desorption characteristic curves of CH,

and CO, on Argonne premium coal (R,=1.16%)

in Germany ( data collected from Busch, 2003a)
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(modified from Wu et al. , 2004)
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Fig. 8 The dissociated CH, and CO, concentrations
in Lu'an coal after replacement experiments with

relation to CO, pressure (modified from Wu et al. , 2004)
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Fig. 9 The adsorption/desorption isotherm of CH,
and CO, on Jincheng coal (R,=4.27%)
(modified from Wu et al. , 2004)
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Fig. 10 The desorption characteristic curves of CH,

and CO, on Jincheng coal (R, =4.27%)
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in Jincheng coal after replacement experiments with
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relation to CO; pressure (modified from Wu et al. , 2004)
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Application of Adsorption Potential Theory in the Fractionation of Coalbed Gas
during the Process of Adsorption/Desorption

SU Xianbo” , CHEN Run? , LIN Xiaoying” , SONG Yan”
1) Henan Polytechnic University, Jiaozuo, Henan, 454000 ;
2) China University of Mining & Technology, Xuzhou, Jiangsu, 221008;
3) Research Institute of Petroleum Exploration and Development, PetroChina, Beijing, 100083

Abstract

The adsorption/desorption of coalbed gas will result in the fractionation of methane carbon isotope and
multi-component gases. Fractionation can make the possibility of predication of coalbed gas accumulation
and reveal the mechanism of injection carbon dioxide to enhance methane recovery. Based on the Polanyi’s
adsorption potential theory and the adsorption/desorption isotherm data, the fractionations of methane
carbon isotope and multi-component gases are discussed in this paper. Two conclusions can be
summarized: (1) the adsorption potential of **CH, on coal is higher than that of **CH,, especially at high
pressure. It suggests that the coal is preference for “CH, adsorption and postponement for “CH,
desorption; the fractionation of methane carbon isotope is intense at high pressure. (2) The fractionation
of CH, and CO, during the process of adsorption/desorption can be generalized into three situations: a. the
adsorption/desorption isotherms of CH, and CO, on/from coal is nearly parallel, and the adsorption
potential of CO, is equal to or larger than that of CH,. It implies that the coal is always preferable to
carbon dioxide adsorption, but the fractionation is slight at medium pressure (1 ~2.5 MPa); b. the
adsorption characteristic curves of CH, and CO, are intersectant because of intersection of CH, adsorption/
desorption isotherms. It implies that the coal is preferable to carbon dioxide adsorption at high pressure
(>2.5 MPa); c. the adsorption curves of CH, and CQO, are intersectant because of intersection of CO,
adsorption/desorption isotherms. It shows that the coal is preference for carbon dioxide adsorption at high
pressure (> 2. 5 MPa). The mechanism of injection carbon dioxide to enhance methane recovery is
perfectly characterized by adsorption potential theory. It indicates that it is always favorable for injection

carbon dioxide to enhance methane recovery at high pressure (>>2.5 MPa).

Key words: adsorption potential theory; methane carbon isotope; multi-component gases, adsorption/

desorption; fractionation effect





