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Abstract

To determine the influence of temperature on the adsorption capacity of coalbed methane, sam-
ples are collected from the long flame coal in Coal Seam 4 at Dafosi Coal Mine in Binchang, coking
coal in Coal Seam 11 at Shanggaozhai exploration area in Jiaxian and anthracite in coal seam 3 at
east wing of Sihe Coal Mine in Jincheng. They are prepared as the air-dry basis and equilibrium
water samples to make isothermal adsorption and desorption experiments at 25°C, 30°C, 35°C,
40°C and 45°C. The results showed that the adsorption capacity of air-dry basis was larger than
that of equilibrium water samples at the same temperature. Through fitting and analyzing the ex-
perimental data, it is found that there was a linear relationship between the temperature and the
adsorption capacity of isobaric points in the process of adsorption and desorption. The results
could be supplied to predict CBM content in deep and determine the isobaric surface-collecting
radius of production wells.
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Figure 2. Experimental schematic diagram
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Table 1. The proximate analysis of experimental samples
=1 TWRHRISESR

Talkgr i
joesd -
K53 (Mag)/% K53 (Aa)l% HER T (Vaar)l % I# 52 3 (FCaa) %
CY 4.65 15.74 32.95 46.66
JM 0.96 6.94 16.62 75.48
WY3 3.55 13.64 6.38 76.43
Table 2. Coal petrography analysis of experimental samples
2. ERHREEET DGR
TEEE B R
TR B B K S Ro/%
BT 2H1% 6 4H1% TR ERI% W%
CY 0.43 22.8 68.1 22 6.9
M 1.26 69.8 14.2 0.0 16.0
WY3 3.27 61.8 29.6 0.0 8.6
Table 3. The pore structure analysis of experimental samples
= 3. LM RFLBRGE AR
SALE e TR LB 1% LR TH AR 2 10 /%
TR
/ml-g Im*g* WAL /ML gl AL L gl
cYy 0.019 11.46 47.47 43.37 9.16 90.51 9.25 0.24
JM 0.001 0.34 30.00 54.00 16.00 81.51 17.58 0.91
WY3 0.00247 2.04 67.61 26.72 5.67 95.30 4.66 0.04
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Figure 3. The analysis results of pore structure and specific surface area of experimental

samples
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Figure 4. Isothermal adsorption-desorption curves of air-dry
basis of coal samples of CY
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Figure 5. Isothermal absorption-desorption curves of equi-
librium water of coal samples of CY
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Figure 6. Isothermal adsorption-desorption curves of air-dry
basis of coal samples of IM
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Figure 7. Isothermal absorption-desorption curves of equi-
librium water of coal samples of JM

7. IM FETK RS R I MY /AR R 2k

357
30
o——0——9 25°
/.%-.
- % o«—" 30
S i/lgl 35°
. 20 [
= S .
g 15 ‘
=
= 10 o WR A
—o— AN K

J& /1/MPa

Figure 8. Isothermal adsorption-desorption curves of air-dry
basis of coal samples of WY3
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Figure 9. Isothermal absorption-desorption curves of equi-
librium water of coal samples of WY3
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Table 4. The fitting results of adsorption-desorption experiment
= 4 RMIRRIRSCIGINA SR

Langmuir & fiR R AL
FRrE EIKE% HEIC
a b R? a b c R?
25 12.164 0.359 0.995 8.870 0.587 0.882 0.998
CY ZETHHERE 30 11.592 0.362 0.996 8.370 0.585 0.942 1.000
4.65 35 11.525 0.327 0.993 7.959 0.496 1.072 0.997
40 11.201 0.324 0.993 7.732 0.529 1.015 0.998
45 11.200 0.288 0.993 7.467 0.505 1.033 0.997
25 11.563 0.448 0.992 8.623 0.701 0.949 0.996
30 11.566 0.396 0.990 8.341 0.619 0.994 0.997
CY P K BEFE 10.14 35 11.079 0.382 0.993 8.040 0.597 0.973 0.998
40 10.725 0.374 0.993 7.698 0.543 1.039 0.999
45 10.238 0.382 0.993 7.380 0.568 1.009 0.998
25 17.820 0.521 0.998 15.230 0.832 1.130 0.996
30 17.030 0.515 0.998 14.330 0.822 1.230 0.990
IM - 0.96 35 16.870 0511 0.997 13.730 0.819 1.640 0.998
40 15.560 0.508 0.997 12.630 0.813 1.540 0.999
45 14.320 0.501 0.999 11.930 0.803 1.160 0.998
25 16.370 0513 0.998 14.130 0.807 0.930 0.995
30 15.730 0.506 0.998 13.380 0.801 1.020 0.997
IM AT 7K R 3.01 35 15.210 0.493 0.997 12.330 0.795 1.490 0.995
40 14.730 0.487 0.997 11.720 0.811 1.570 0.993
45 13.890 0.486 0.999 11.390 0.791 1.210 0.991
25 40.084 0.366 0.990 29.182 0.516 5.420 0.992
30 37.148 0.243 0.991 27.769 0.360 3.499 0.995
WY3 25T 5 3.55 35 34.649 0.245 0.990 28.815 0.271 2.895 0.992
40 33.458 0.267 0.988 27.941 0.282 3.434 0.992
45 29.963 0.250 0.991 26.482 0.220 3.055 0.981
25 37.030 0.430 0.998 29.850 0.721 3.250 0.995
30 35.240 0.410 0.998 27.860 0.715 3.290 0.992
WY3 P KBk 4.19 35 33.970 0.370 0.997 25.920 0.706 3.340 0.993
40 32.450 0.340 0.997 23.760 0.695 3.560 0.994
45 30.910 0.310 0.999 22.320 0.687 3.120 0.996
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Table 5. The fitting analysis data of air-dry basis and equilibrium water samples in booster process of adsorption

5. FHEMMIE 2T FEEMTEKENUE DT EE

LR P KA
PEFE & F1IMPa
AT R? AT R?

8.0 Q = -0.0592T+26.608 0.9908 Q =-0.0681T +29.378 0.9944

7.0 Q = -0.0594T +26.352 0.9929 Q =-0.0674T +28.883 0.9951

6.0 Q =-0.0593T +25.959 0.9945 Q =-0.0664T +28.230 0.9951

5.0 Q =-0.0589T +25.344 0.9956 Q =-0.0649T +27.334 0.9940

(% 4.0 Q =-0.0577T +24.351 0.9957 Q =-0.0626T + 26.046 0.9911
3.0 Q =-0.0549T +22.677 0.9945 Q =-0.0587T + 24.078 0.9851

2.0 Q =-0.0489T +19.666 0.9915 Q=-0.0517T + 20.797 0.9737

1.0 Q =-0.0352T +13.710 0.9859 Q=-0.0371T + 14577 0.9525

05 Q =-0.022T +8.4091 0.9818 Q =-0.0234T + 9.0406 0.9357

8.0 Q =-0.1408T +56.497 0.9437 Q=-0.1024T + 43.698 0.9944

7.0 Q=-0.1374T +55.111 0.9441 Q=-0.1003T + 42.718 0.9947

6.0 Q =-0.1332T +53.364 0.9446 Q=-0.0977T +41.474 0.9951

5.0 Q=-0.1277T +51.095 0.9453 Q =-0.0942T + 39.843 0.9955

M 40 Q =-0.1203T +48.028 0.9461 Q =-0.0893T + 37.616 0.9960
3.0 Q =-0.1096T +43.655 0.9473 Q=-0.0821T + 34.394 0.9966

2.0 Q =-0.093T +36.920 0.9491 Q=-0.0706T +29.336 0.9972

1.0 Q =-0.0639T +25.221 0.9518 Q =-0.0495T + 20.307 0.9977

05 Q =-0.0393T +15.428 0.9538 Q=-0.0309T + 12.543 0.9977

8.0 Q=-0.431T +156.83 0.8659 Q=-0.3321T +127.7 0.9999

7.0 Q=-0.4225T +153.19 0.8532 Q=-0.3311T + 126,53 1.0000

6.0 Q=-0.4113T +148.49 0.8381 Q=-0.329T +124.77 1.0000

5.0 Q =-0.3959T +142.23 0.8201 Q=-0.3245T + 122.05 1.0000

WY3 4.0 Q =-0.374T +133.56 0.7983 Q=-0.316T + 117.66 0.9999
3.0 Q=-0.3411T +120.92 0.7719 Q=-0.2996T +110.22 0.9998

2.0 Q =-0.2882T +101.22 0.7394 Q=-0.2665T + 96.611 0.9996

1.0 Q=-0.1941T +67.392 0.6996 Q=-0.1931T + 68.719 0.9992

05 Q =-0.1165T +40.166 0.6765 Q=-0.1218T + 42.871 0.9988
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Table 6. The fitting analysis data of air-dry basis and equilibrium water samples in booster process of desorption

6. FEEMIRE IR TEEMTEKENUE D ITEE

o e Pk
PEFE & F1IMPa
AT R? AT R?

8.0 Q = -0.0584T+25.557 0.9757 Q=-0.0611T + 26.467 0.9960

7.0 Q =-0.0578T +25.196 0.9736 Q=-0.061T + 26.274 0.9957

6.0 Q=-0.057T+24.717 0.9707 Q =-0.0608T + 26.001 0.9940

5.0 Q = -0.0557T+24.057 0.9670 Q =-0.0603T + 25.597 0.9916

(% 40 Q = —0.0538T+23.096 0.9618 Q =-0.0594T + 24.960 0.9880
3.0 Q =-0.0506T+21.594 0.9547 Q=-0.0575T + 23.870 0.9824

2.0 Q =-0.0448T+18.984 0.9451 Q=-0.0532T + 21.763 0.9735

1.0 Q=-0.0318T+13.624 0.9362 Q=-0.0415T + 16.811 0.9590

0.5 Q = —0.0183T+8.3592 0.9470 Q=-0.0275T + 11.327 0.9498

8.0 Q = -0.1391T+55.988 0.9431 Q=-0.1021T + 43.612 0.9933

7.0 Q =-0.1367T+55.023 0.9416 Q =-0.0999T + 42.711 0.9923

6.0 Q =-0.1336T+53.787 0.9395 Q =-0.097T + 41.560 0.9908

5.0 Q= -0. 1295T+52.144 0.9365 Q =-0.0932T + 40.038 0.9885

M 40 Q = —0.1237T+49.855 0.9318 Q =-0.0879T + 37.930 0.9845
3.0 Q =-0.1151T+46.448 0.9237 Q=-0.0801T + 34.818 0.9764

2.0 Q = -0.1008T+40.836 0.9060 Q =-0.0674T + 29.761 0.9549

1.0 Q = -0.0728T+29.871 0.8436 Q =-0.043T +20.109 0.8429

05 Q = —0.0453T+19.253 0.6912 Q=-0.0201T + 11.029 0.4541

8.0 Q=-0.3851T+142.35 0.8535 Q=-0.3335T +128.13 1.0000

7.0 Q =-0.3945T+144.47 0.8532 Q=-0.3275T + 125.80 1.0000

6.0 Q =-0.4039T+146.42 0.8520 Q=-0.3197T + 122.82 1.0000

5.0 Q=-0.4123T+147.86 0.8496 Q=-0.3094T + 118.88 0.9999

WY3 40 Q=-0.4179T+148.09 0.8452 Q=-0.2952T +113.42 0.9999
3.0 Q=-0.4162T+14559 0.8372 Q=-0.274T + 105.38 0.9997

2.0 Q = -0.396T+136.65 0.8222 Q =-0.2397T + 92.349 0.9992

1.0 Q =-0.3263T+111.07 0.7880 Q=-0.1739T + 67.634 0.9965

05 Q = -0.246T+83.408 0.7453 Q=-0.1121T + 44.626 0.9849
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Figure 10. Isobaric adsorption curves of air-dry basis and equi-
librium water samples of CY at different pressures
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Figure 11. Isobaric adsorption curves of air-dry basis and equi-
librium water samples of JM at different pressures
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Figure 12. Isobaric adsorption curves of air-dry basis and equi-
librium water samples of WY 3 at different pressures
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Figure 13. Isobaric desorption curves of air-dry basis and equi-
librium water samples of CY at different pressures
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Figure 14. Isobaric desorption curves of air-dry basis and equi-
librium water samples of JM at different pressures
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Figure 15. Isobaric desorption curves of air-dry basis and equi-
librium water samples of WY 3 at different pressures
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