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Table 2 The Langmuir constants of gasses adsorption on the two coals in

decompression desorption process
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Fig. 1 Comparison of adsorbed amount of CO, and CH, binary mixture during adsorption and desorption on

the No. 11 coal from Linnancang Mine and the No. 9 coal from Majiagou Mine
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Fig. 2 Comparison between adsorption-phase gas concentration in different proportion of CH,/ CO, binary mixture
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Table 3  Adsorption-phase gases concentration during CH, /CO, binary gas desorption experiment on two coals

FE il IR 5 R H W o A v S5 R A T 5

- #i5 & (MPa) 5.85 5.14 4.43 3.71 3.01 2.33 1.62 1.07 0.68
83.08 % CH, +16.92%CO, | CHy W (%) 97.18 | 97.02 | 97.02 | 96.58 | 97.26 | 97.09 | 96.70 | 96.09 | 95.46

CO. ¥ B (%) 2.82 2.98 2.98 3.42 2.74 2.91 3.30 3.91 4,54
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L | 67.61%CH,+32.39%C0O, | CH,#kBEE(%) | 92.10 | 91.75 | 91.63 | 91.31 | 91.22 | 90.56 | 89.37 | 88.01 | 86.87
N CO: ¥ JBE (%) 7.90 8.25 8. 37 8.69 8.78 9.44 | 10.63 | 11.99 | 13.13
C - fi5 £ (MPa) 4,31 3.87 3. 46 3.06 2.64 2.22 1.79 1.41 0.91
S11 | 47.14%CH, +52.86%CO, | CH,MkBEE(%) | 79.86 | 78.68 | 80.80 | 80.43 | 81.71 | 81.58 | 78.43 | 76.36 | 73.33
COMBECY) | 20.14 | 21.32 | 19.20 | 19.57 | 18.29 | 18.42 | 21.57 | 23.64 | 26.67
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M CO M (Y)Y | 41.37 | 43.42 | 43.96 | 44,83 | 44.58 | 46.41 | 48.61 | 51.74 | 55.28
K P e (MPa) 4. 49 4,02 3.54 3.1 2.63 2.17 1.75 1. 36 0.88
-9 | 47.14%CH, +52.86 % CO, | CH ¥ (%) 31.25 | 31.38 | 34.15 | 32.68 | 38.22 | 38.07 | 29.59 | 28.02 | 25.93
COMJECY) | 68.75 | 68.62 | 65.85 | 67.32 | 61.78 | 61.93 | 70.41 | 71.98 | 74.07
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19.18% CH, +80.82%CO; | CHy¥BE (%) 12.16 | 11.05 | 10.43 | 12.87 | 12.13 | 12.41 | 13.75 | 11.46 | 9.96
CO M (%) | 87.84 | 88.95 | 89.57 | 87.13 | 87.87 | 87.59 | 86.25 | 88.54 | 90.04
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Fig. 3 Comparison between adsorbed amount of different proportion of CH,/ CO, binary gas

desorption isotherm experiments
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Fig. 4 Comparison between desorption amounts in different proportion of CH,/ CO, binary mixture
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Table 4 The desorption rate and unit desorption rate of gases in desorption isotherm experiments

TR HERE
ik a1 LNC-11 A MK-9 A
TS BT B fiff I fite 1 % BRI R
¢Z9) (% « MPa—1) ) (% + MPa~!)

83.08% CH, +16. 92%CO, 10. 54 2.03 43. 66 8.17
CH. 67.61%CH,+32.39%CO, 20. 31 3. 96 54. 96 10. 28
47. 14 %CH, +52. 86 % CO; 29.79 8.78 41.93 11. 62
19. 18 % CH, +80. 82 % CO, 48. 61 14. 20 43.19 12.08
83.08%CH,+16. 92%CO, —46. 44 —8.97 28. 85 5. 40
o, 67.61%CH, +32.39%CO, —40. 46 —7.88 21.09 3. 94
: 47.14% CH, +52. 86 % CO, —1.2 —0.35 24.63 6.83
19. 18 % CH, +80. 82 % CO —14.87 —4.34 28. 87 8.07
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Isothermal Desorption Chracteristics of CH,/CO, Mixed Gas for the
Late Paleozoic Coals from the Kailuan Coalfield of Hebei Province
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Abstract: This paper describes the isothermal desorption chracteristics of mixed CH,/CO, gas for the

Late Paleozoic Coals with different ranks from the Kailuan Coalfield, Hebei Province. The abundance and

variation of each gas in adsorption phases were analyzed using the extended-Langmuir equation. The
results of isothermal desorption experiments show that the medium-rank coal (Ro= 1. 21 %) has a

stronger adsorption ability of the mixing gas than the low-rank coal (Ro= 0.58%). The quantity of the

adsorbed mixed gas by the coal increases with the increasing of the CO, quality in the mixed gas. The
relative abundance of CH, in adsorbed phase decreases and that of CO;increases gradually with desorption.
As compared to the low-rank coal, the medium-rank has a higher unit desorption rate for CH,. The

replacement of CH, with CO, will be more efficient when more quantity and higher relative abundance of

CQO, is injected. The medium-rank coal is more subjected to be used for CO, Sequestration and Enhanced

Coalbed Methane technique than the low-rank.

Key words:

phase; desorption rate

Kailuan Coalfield; desorption isotherm experiment;

binary-component gas; adsorption
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