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Abstract

An experiment for replacement of CH; by CO, was conducted under different temperatures (35, 45, and 55°C) and the

same injection pressure (12.7 MPa) using ISO- 300 isothermal adsorption experiment instrument for studying the influence of

temperature on the replacement of CH, by supercritical CO,. Coal samples of Tunliu mine were used as the research subjects. The

results show that during the replacement and desorption process, the adsorbed phase concentration of supercritical CO, increased with

increase of the temperature and decrease of the pressure, while the concentration variation of CH4 was in an opposite way. Under

supercritical conditions, laboratory measurement of the adsorption capacity is the adsorption of Gibbs. The relationship between real

adsorption capacity and pressure accords with the Langmuir adsorption curve. With increasing pressure, the difference between

calculated and Gibbs adsorption capacity increased. The CH, desorption rate at unit pressure drop reached the highest at the

temperature of 35°C under the experiment pressure drop, and when the temperature was close to the supercritical temperature, the

replacement effect of supercritical CO, reached the best.
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Fig. 1 1SO-300 isothermal adsorption/desorption

experiment instrument
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Table 1 Adsorption experiment results of CH, and CO, at
different temperatures

HErC SR Langmuir & B (em’¢")  Langmuir JE J3/MPa
35 CH. 25.46 2.30
CO, 32.26 1.06
CH. 22.30 2.53
45
CO, 28.57 1.11
CH. 18.74 2.81
55
CO, 23.81 0.95

2.2 Bl SERMERE
IR A5 e e b AR SR 2 O R AR B A2
LR 2) o AT LA 3R Z6 1F N B ik g CHL AU
Ui B AR AR 3 BB T B BRI ), CO, i B AR AR AR 3 B
e StiEeplIe
F2 B P ESEAESFSHEERIH
Table 2 Free gas concentration in the replacement experiment
JE71/ CHJ/%  CO/% CHid% COJ% CHd/%  COJ%
MPa 35C 45%C 55C
1122 72.10 27.9 69.99  30.01 70.92  29.08
9.81 71.49  28.51 69.14  30.86 69.73  30.27
8.53 71.03  28.97 68.44  31.56 68.02  31.98
7.35 7038  29.62 66.02 33.98 67.42  32.58
6.10 66.52  33.48 64.28 35.72 66.73  33.27
4.88 65.47 34.53 63.22  36.78 65.69 3431
3.65 63.37  36.63 60.84  39.16 64.58 3542
2.35 61.21  38.79 5893  41.07 62.94  37.06
1.02 60.98  39.02 57.85 42.15 59.32 40.68
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Fig. 2 Adsorbed phase concentration of CH./ CO, at
different temperature
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Fig. 3 Adsorption capacity of gas in the
replacement experiment
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Fig. 6 Absolute adsorption capacity under supercritical

conditions in the replacement experiment
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Table 3 Error analysis of adsorption capacity between
experiment adsorption and calculated absolute adsorption

EJ11 CHJ% COJ% CHJS% COJ% CHJ% COJ%
MPa 35C 45°C 55C
11.22 17.50 20.68 18.10  19.92 17.55 17.60
9.81 1634 1639 15.82  15.87 1534 15.39
8.53 1421 1425 13.76  13.80 13.34  13.38
7.35 12.24  12.28 11.86  11.89 11.49  10.59
6.10 10.16  10.19 9.84 9.87 9.54 9.57
4.88 8.13 9.63 7.87 8.23 7.63 7.66
3.65 1.08 6.10 5.89 5.91 5.71 5.73
2.35 391 3.93 3.79 3.80 3.68 3.69
1.02 1.70 1.70 1.65 1.65 1.60 1.60

l ‘ S
24 EBEmgR

Shy R UL M S A3 R X R I R CO, B sk S A S ) L B

| FH A R R BRSO A (1 7) , LB A 106 A

v:g;’;gpxloo% (6)

A, o LR RE T BIRIR , %/MPas; Qo 7 iy 46 5% W

B, mY QA R R 26 X I B A, m’/us Ap AR R Y
JE[%, MPa,

W HIFFRCOE A CH/A A
T 657 6.36 6.4
—_— 6 B
] L
5
= 4.0 412
v 4 -
=
= 3t
W
= oot
¥
n
L 45 55
R/ C

E7 AREBEEGTHRS SRS
[EBE T CH. AR Z 3T EE
Fig. 7 CH, desorption rate at unit pressure drop under
different temperature
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