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Desorption process and variation of chemical and carbon isotopic composition of
coalbed adsorbed gas based on the results of thermal simulation
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of Chinese Academy of Sciences Beijing 100049 China; 3.School of Energy Resources China University of Geosciences( Beijing) Betjing 100083 China)

Abstract: The desorption method is commonly used to calculate the coalbed methane gas content and evaluate the geo—
chemical characteristics of coalbed methane.However the whole desorption process and evaluation of the reliability of
lost gas fitting calculation are unable to be assessed due to the gas loss.Based on the apparatus for simulating coalbed/
shale gas generation and desorption a coal sample was used for thermal simulation experiments and the Ro of the coal
sample became from 0.84% to 1.80%.The gas content chemical and stable carbon isotopic composition of the lost gas

desorbed gas and residual gas under different conditions were calculated accurately.The restricting conditions and reli—
ability of USBM linear fitting and polynomial fitting to calculate lost gas were compared.The mechanism of the fraction—

ation of chemical and stable carbon isotopic composition of the desorbed gas during whole desorption process was dis—
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cussed.The results show that the lost time is a key factor to affect the reliability of lost gas fitting results.If the lost time

is short ( <0.25 h) the average amount of the calculation results of USBM linear fitting and polynomial fitting is close

to the actual results and the calculation result of polynomial fitting is better.The fractionation of chemical and stable

carbon isotopic composition of the desorbed gas is found and characterized by the gas drying coefficient declines in to—

tal and the higher methane carbon isotopic composition during whole desorption process.The nano pore structure is ex—

tensively developed in the studied samples and the desorption-diffusion-migration fractionation is the main reason

leading to the fractionation of chemical and stable carbon isotopic composition of the desorbed gas.

Key words: coalbed methane; thermal simulation experiments; lost gas content; gas component; methane carbon isotop—

ic composition
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6 USBM ( 0.5 h)
Fig. 6 USBM linear fitting and polynomial fitting to calculate lost gas of the studied sample( lost time is 0.5 h)
7 USBM ( 0.25 h)
Fig. 7 USBM linear fitting and polynomial fitting to calculate lost gas of the studied sample( lost time is 0. 25 h)
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Table 3 Gas content chemical and carbon isotopic composition of desorbed gas during desorption time

/% %0
/h
Gy G, Gy Ci/Ci5 8¢,
0.02 75.09 13. 48 5. 06 0. 80 -37.76
0.83 64.93 13.08 6.73 0.77 -36.90
2.00 63.99 11.75 5.54 0.79 -36.25
4.50 65. 63 11.15 4.81 0. 80 -36. 16
7.50 68. 22 11.35 4. 60 0. 81 -36. 06
11. 00 69. 67 11.94 4. 68 0. 81 -35.76
16. 50 69. 32 12.58 5.22 0. 80 -35.63
22.50 65.87 18. 36 6. 69 0.72 -34.96
8 8¢,
Fig. 8 Relationship between desorbed gas 8" C,
and desorption time of the studied sample
13
CH,
12 CH, 13 CH,
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30 32
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‘3(:1 5'3C1 Fig. 9 Pore size distribution ( PSDs) obtained from low-pressure
R N,(a) and CO,(b) adsorption isotherms of the studied sample
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