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Abstract Coalbed methane (CBM) is mainly adsorbed within the coal matrix, accounting for 80%~90% of the total reserves.
The adsorbed methane will desorb as CBM recovery processes, and the matrix will shrink, showing up as the opening of cleats
and the improvement of cleat permeability. Based on gas adsorption isotherms, methane adsorption tests were conducted on
several coal samples from different basins, and the influences of temperature, pressure, and proximate analysis results on
adsorption capacity were further analyzed. The results show that the adsorption will decrease with temperature. The adsorption
will first increase then decrease with pressure, and the maximum adsorption occurs at a pressure of around 10 MPa. In addition,
fixed carbon is the effective component adsorbing methane, on the contrary, equibrilium water content will reduce the adsorption.
The equation of state and potential energy function were evaluated to obtain the optimal simplified local density (SLD) theory,
wherein three parameters should be determined by fitting the experimental results. The SLD theory can describe the methane
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adsorption at pressures up to 20 MPa with a reasonable accuracy, the average relative errors between the experimental and pre-

dicted results are all within 0.90%. These three parameters were then represented by the proximate analysis results of adsorbent,

the average relative errors are 3.9%, 7.7%, and 18.9%, respectively. Based on these the SLD theory were generalized, the average
relative errors between the generalized and SLD results are all within 20%.
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Fig. 1 Schematic diagram of the GAI-100 gas adsorption isotherm system
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Table 1 Ultimate and compositional analysis of different coals

R % /% /% 48 /% B /% Wi /% KAy 1% BEERRI%  AFERII% K 1%
BWBCHAFE  80.55 4.86 3.23 1.70 0.92 1.94 56.39 32.93 8.74
SIF JEkE: 59.11 5.09 17.37 1.36 0.90 6.10 40.79 36.94 16.17
PRW JEAE 53.28 6.04 34.08 0.74 0.39 23.78 37.48 33.27 5.47
04 JHFE 67.02 423 21.99 0.87 0.66 11.03 44.02 39.72 5.23
EYWG3 #{Ff  84.20 3.09 5.68 1.03 0.54 1.80 78.48 14.26 5.46
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Table 2 Average relative errors of methane compressibility factor calculated by different equations of state

RE/C VDW /% RK 7772 /% SRK 75 #E /% PR 7 /% PT 7 #2 /%
35 3.17 0.26 1.93 1.92 0.41
45 3.24 0.22 1.82 1.88 0.35
55 3.26 0.21 1.72 1.83 0.31
65 3.24 0.22 1.64 1.77 0.27
75 3.20 0.26 1.72 1.55 0.25
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Fig.5 Methane adsorption isotherm on different coals
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Table 3 Characteristic parameters for methane adsorption on different coals

ke T THEL, TH e/hs T A, A1 L, T ek T A,
/°C /nm /K /(m*/g) /nm /K /(m?*/g)
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BWBC 55 1.48 443 60.5 1.27 31.7 54.9
65 1.34 47.8 48.9 1.25 35.7 43.6
75 1.24 51.6 39.5 1.22 39.9 34.5
35 1.69 29.7 74.2 1.60 19.0 64.9
45 1.57 332 59.1 1.46 21.5 51.3
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35 1.94 43.1 88.5 1.75 223 71.5
45 1.65 45.8 72.1 1.54 24.6 57.2
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Table 4 Ultimate and compositional analysis of filtrasorb 400 activated carbon
FEdh Bki% 2% /% B/% W% KK % BEEWRI% RS I% K5y %
Filtrasorb 400 J5 4k 80.55  4.86 3.23 1.70 0.92 1.94 56.39 32.93 8.74
R 5 Filtrasorb 400 & 1453 FR kT AWK FAFAE S 5L
Table 5 Characteristic parameters for methane adsorption on filtrasorb 400 activated carbon
B i THRL, THehy A, P L, Wi e/kn R A,
o /°C /nm K (m¥/g) /nm K (m¥g)
35 1.19 44.99 375.13 1.17 40.51 355.82
. 45 1.18 49.42 321.03 1.16 44.50 304.50
Filtrasorb 400 55 1.16 53.85 266.93 1.15 48.48 253.19
P . . . . . .
65 1.15 58.28 212.83 1.14 52.47 201.88
75 1.14 62.71 158.74 1.13 56.46 150.57
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