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Table 1 Basic data of coal samples for analysis

FE 5 4 WX | AR | EEm | R.(%) | KREEK
Jsh11-15-3 B | Axe 703 3. 36 6

Jsh 8-3-5 ik | B4 830 3.16 5
Jsh8-15-2 B | Axa 925 3.13 5
Chj1-6-1 B | kL 1033 0.79 6
Chjl-15-1 B | B 1066 0. 88 6
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Fig.1 Cumulative desorption curve of gas from

coal sample Jsh11-15-3 of Jincheng area
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Fig. 2 Cumulative desorption curve of gas from

coal sample Chj1-6-1 of Changji area
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Table 2 Carbon isotopic data collected

for desorbed coal gas fractions

. WO | W | 60 CH,
Y & B | Yo %)
0.167 14. 40 —39.5 95. 96

1 29. 45 —36.6 97.48

Ish11-15.3 6 57.89 —33.8 97.70
12 71.02 —32.3 98. 05

18 79. 81 —31.8 97.21

39 93. 75 —29.0 98. 37

0.167 19. 68 —38.3 96. 45

1 40. 95 —34.7 97.59

Jsh8-3-5 8 75.71 —29.3 97. 41
11 78.04 —27.2 98.01

28 94. 12 —25.0 97. 41

0.167 20. 18 —35.3 95. 90

1 50. 77 —33.5 97.42

Jsh8-15-2 4 68. 87 —29.8 97. 64
7 72.67 —28. 4 97. 46

25 93. 35 —25.4 96. 64

0.167 20. 05 —58.5 69. 38

1 47.75 —62.9 80. 05

Chil-6-1 4 63.19 —63.2 85.79
7 75.50 —59.9 81.97

10 79. 64 —60. 4 83.69

13 84.23 —59.2 84. 11

0.167 17.06 —43.6 80. 30

1 41. 96 —45. 4 87. 05

Chil-15-1 4 71.92 —42. 4 91. 14
7 82.21 —40.9 90. 09

10 86. 44 —41.0 85. 28

13 89.01 —40. 0 86.93
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Fig. 3 Relationships between carbon isotopic changes
of methane and the duration of desorption from

coal sample Jsh11-15-3 of Jincheng area
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Fig. 4 Relationships between carbon isotopic changes
of methane and the duration of desorption from

coal sample Chj1-6-1 of Changji area
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Fig. 5 Relationships between carbon isotopic changes
of methane and the percentage of methane desorbed

from coal sample Jsh11-15-3
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The Impact of Coal Reservoir Physical Properties
on Carbon Isotope Fractionation of Coalbed Methane
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Abstract

Carbon isotope fractionation of coalbed methane (CBM) as a kind of adsorbed gas occurs during
diffusion transport of coalbed methane (CBM) in coal reservoir. In order to investigate the effect of
reservoir physical proporties on the isotope fractionation, a canister desorption experiment of coal was
carried out with the samples of different maturity, collected from Jincheng of Shanxi and Changji of
Xinjiang, and the §"C, values of all the desorbed gas were recorded carefully. The results show that for
the consolidated coal sample, the measured §" C, values of desorbed gas increase with time, and change
rate is characterized with fast in the beginning and slow at the late stage. For the unconsolidated coal
sample, the measured §"C, values of desorbed gas decrease firstly and then increase, and this is because
the drilling operation and matrix shrinkage which damaged the original structure of coal during desorption
influenced the normal isotope fractionation. Micropore abundance increases with increasing coal maturity,
which imposes much restriction on the gas flow and results in distinct isotopic fractionation. Meanwhile,
due to the effect of fracturing on the isotope fractionation, the §" C, values of methane collected in well

head change irregularly in trial exploitation.

Key words: coal reservoir; physical property; coalbed methane; carbon isotope; fractionation





