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The adsorption characteristics and affecting factors of
deep low-rank coal in Cainan area of Junggar basin

CHEN Gang
(Petroleum Exploration and Production Research Institute, SINOPEC, Beijing 100083, China)

Abstract: The available data show that the gas content of low-rank coal is generally low at the depth less than
1 000 m, however, the pilot production of gas of deeper low-rank coal has better effect. Based on the Langmuir
equation, we carried out the low-rank coal isothermal adsorption simulation experiments under high temperature
and high pressure. The experiment results show that the adsorption capacity of brown coal was the weakest, about a
third of long-flame coal and gas coal, and adsorption quantity increased gradually with coal rank; the experiments
results also show that the adsorption quantity of low-rank coal increased rapidly under 55°C and 12 MPa, with the
increase of temperature and pressure, the mathematical model for the process was established based on tempera-
ture-pressure-coal rank; the adsorption quantity present the trend of fast increase-slowly increase-slowly decrease
with the increase of buried depth. There exists a critical depth belt for adsorption quantity, ranging from 1 400 m to
1 700 m. At the depth less than 1 400 m, the positive effect of pressure for the adsorption quantity was greater than
the negative effect of temperature, the adsorption quantity increased with the buried depth, reached the limit in the
critical depth belt and increased no longer. The negative effect of temperature was greater than the positive effect of
pressure at depth more than than 1 700 m, the adsorption quantity decreased with depth. The experimental results
provided the theoretical basis for assessment of CBM resources and the development potential of deep low rank

coal.
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Table 1 Parameters of samples for isothermal adsorption

test
1 #m53E Ron/%  oMa)%  o(dd/%
0.85 1.69 7.69
1.1

0.78 1.59 6.85

0.67 2.51 7.25

0.65 2.24 9.67

[12-15]

0.50 2.05 7.28

7 380 km’ 0.44 2.14 10.48

1 000~3 500 m 0.40 2.14 11.39

8 N ' i 4
10.35 MPa S MPahin 2 RIE U TR MRS
18~63 MPa 50 m Langmuir
10 'C 2.4 C/hm Langmuir (V1)  Langmuir
34~94 C (Pp) [16] 7
2
Langmuir
*2 BREEWMIELEE Langmuir SH%
Table 2 Langmuir parameters for isothermal adsorption simulation test of coal
40°C 55C 70°C 85C 96°C

Vi/(m*t')  P/MPa Vy/(m’t") PL/MPa Vy/(m*t') P/MPa Vi/(m*t') P/MPa Vi /(m*t') P./MPa

12.23 5.72 12.35 6.28 11.80 6.58 9.55 10.31 9.15 9.14
12.23 5.30 13.69 9.40 10.32 6.08 8.15 5.40 3.77 3.38
12.29 3.68 12.43 4.65 10.62 5.82 9.37 5.58 10.69 7.93
11.62 5.23 11.59 5.73 9.91 6.47 9.03 5.78 6.22 4.85
4.08 4.34 4.02 4.59 4.14 6.57 3.94 8.23 3.04 5.44
3.96 4.41 3.74 4.58 3.69 6.02 3.85 6.12 2.84 6.04

3.30 5.49 3.29 6.39 2.78 6.25 3.02 8.55 1.45 4.23
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Fig.2 Isothermal adsorption curves of same rank coal under various pressure and temperature in Liuyun mine
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Fig.3

Isothermal adsorption curves of same rank coal under various pressure and temperature in Tlianlong mine



%2 BRI B /R 48 0 R 7 b X OR R A IR I AR AE B 3L %0 v TR - 53 .

Langmuir
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Fig.4 Relationship between adsorption quantity and depth of
low rank coal in Junggar basin
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