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The influence of drilling fluid on coal bed methane desorption loss of coal core
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Abstract: In order to accurately calculate the loss of CBM under the effect of drilling fluid, in this paper, with the
help of physical chemistry theory, interfacial chemistry theory, surface wetting theory, wetting transition theory,
coal chemistry theory and so on, meanwhile through the relevant experiment, the influence of free CBM on loss
quantity was discussed. The influence of "liquid-replaced gas" and "water locking" phenomena on the desorption
mechanism of CBM under the effect of drilling fluid was investigated. The results show that CBM desorption of
coal core is the result of dynamic coupling of multi-factors under the effect of drilling fluid. CBM in-situ pressure,
failure type, granularity, coal rank, core-hoisting velocity and canning time are the main factors influencing the
desorption loss of CBM. Furthermore, CBM of coal core have three kinds of desorption process in the medium of

drilling fluid and air: displacement desorption, variable pressure desorption, atmospheric pressure desorption.
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Table 1 Coal characteristics of laboratory samples and CBM adsorption-desorption parameters
() %
/(g-cm™) Mg Aag Ve al(em®g™')  b/MPa™
H6N I 0.62 8 1.37 0.66 7.82 14.17 26.84 1.15
H6D V-V 0.13 12 1.38 092 842 1398 31.57 1.34
QDN I 0.91 3 1.39 0.71 1091 36.72 21.62 0.26
R2 FRKEFHETEEHNERSERS
Table 2 CBM desorption quantity of samples in different experimental conditions
0~60 min 0~1 min 0~3 min 0~5min 0~10 min
/mm  /MPa /(mL-g™) /(mL-g™) /(mL-g™) /(mL-g™) /(mL-g™)
1 0.5~1.0 1.0 8.19 2.44 3.78 4.5 5.62
2 0.25~0.5 1.0 6.74 1.73 2.53 2.98 3.66
3 0.5~1.0 1.0 6.43 1.26 1.89 2.27 2.86
4 0.5~1.0 0.5 2.44 0.83 1.29 1.55 2.00
5 0.5~1.0 1.0 5.12 1.03 1.26 1.40 1.63
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Fig.3 Methane desorption under liquid immersion
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different canning time
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Table 3 The measurement record of CBM desorption of coal core
/m /min /(mL-g ™' daf) /(mL-g' daf) /(mL-g' daf) /(mL-g',daf)
1 717.0~717.4 3.10 1.52 8.50 4.78 14.80
2 717.4~717.8 4.07 1.31 7.23 4.82 13.36
1 h 15.66%~
20%~46% 90% 50.19%
50% [5:16] 3
38%
50% 1 h 2.12%~
50% 7.13%
10%!'7 0.5MPa 1.0 MPa 20 min
5%[18]
33
3.2
[19-21]
a.
[22]
( 3 0.5~1.0 mm 1.0 MPa
1.25 mL/(g's) 0.5 MPa
3 1.28 1.0 MPa 1 min
10 min 1h 0.5 MPa
1.52 1.43 1.58 (2 1 4
2) 1.5~1.0 MPa
I0min 1h 1.0~0.5 MPa
1.19 1.32 ( 3b)
3 b. (23]
I II
I v V 10 min
08 1.8 3.1 36 (241
3a
(15] 10 min
1h 60% (
3b 2 1 3 2)
2.01 mL/(gs) 1.61
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1 min 0.21 mL/g 1.27 mL/g
1.94 10 min 1.97 1.44 mL/g
I h 1.07 ( o
3 min) 4 &t
c.
3 (
)
lum 10 pum 100 pm
Imm 1cm 90%
465s 10min 13h 1 15a
( 2 2 3
2) 0.25~0.5 mm
2.12 mL/(g's) 0.5~1.0 mm
1.70 0.25~0.5 mm 1 min 3
10 min 1h 0.5~1.0 mm 1.37
1.28 1.05
d.
[25-26]
( 2
3 5 2)
1.64 mL/(g's) 1.31
24 s
5 min 52
2.27 mL/g 1.62
10 min 2.86 mL/g (1] (M].
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