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Impact of water lock on gas desorption of ceal with gas
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Abstract: Enlightenment by the study of water lock damage in oil and natural gas mining field used independent re-
search and development gas desorption experimental measuring device under external solution invasion experiment ob—
tained the 0. 025% penetrant solution invasion influenceito gas natural desorption. The results show that external solu—
tion invasion can reduce gas desorption quantity to gas pressure is 2.0 1.5 1.0 and 0. 5 MPa says external solution
can make gas desorption quantity reduce 7% ~26% in 1 h and reduce 26% ~41% in 12 h indicated it has feasible
that use water lock to prevent gas exceeding limit on coal face.
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Table 1 Gas desorption quantity experimental data of each time section under external
solution and no external solution invasion em’ /g
2.0 MPa 1.5 MPa 1.0 MPa 0.5 MPa
/min
3 0.2317 0.189 3 0.210 6 0.196 4 - - - -
8 0.2255 - = - - - - -
10 0.160 0 0.188 1 0.178 9 0.161 7 0.1312 0.173 8 0.143 3 0.1523
20 0.108 9 0.108 4 0.1155 0.100 8 0.084 5 0.0719 0.069 7 0.072 4
30 0.082 6 0.080 1 0.0825 0.075 8 0.062 5 0.050 2 0.050 1 0.042 7
40 0.069 7 0.063 6 0. 068 6 0.061 3 0.051 1 0.038 4 0.042 7 0.037 7
50 0.057 8 0.055 4 0.056 4 0.052 8 0.0413 0.0323 0.0353 0.030 1
60 0.050 2 0.046 7 0.046 0 0.042 3 0.036 1 0.027 4 0.030 9 0.027 2
70 0.046 3 0.042 0 0.043 8 0.039 9 0.033 0 0.024 7 0.027 9 0.023 4
80 0.043 0 0.038 9 0.042 1 0.0359 0.028 3 0.022 1 0.024 4 0.020 1
90 0.039 7 0.036 5 0.038 6 0.033 1 0.026 7 0.019 8 0.022 7 0.018 8
100 0.037 3 0.033 4 0.035 2 0.0319 0.024 8 0.017 9 0.020 5 0.016 7
110 0.033 4 0.029 1 0.032 6 0.027 8 0.022 8 0.016 3 0.017 4 0.0155
120 0.0311 0.027 5 0.030 8 0.027 0 0.020 8 0.015 2 0.016 1 0.014 2
130 0.029 1 0.026 7 0.029 1 0.025 4 0.019 3 0.014 1 0.014 8 0.013 8
140 0.027 7 0.0255 0.027 4 0.024 2 0.018 5 0.0129 0.014 4 0.012 6
150 0.026 8 0.023 2 0.025 6 0.022 6 0.018 1 0.012 2 0.013 1 0.0117
160 0.026 3 0.0220 0.024 7 0.021 8 0.017 3 0.011 4 0.012 6 0.0113
170 0.0253 0.021 2 0.023 9 0.021 0 0.0157 0.010 6 0.012 2 0.010 9
180 0.024 8 0.019 6 0.023 0 0.019 0 0.0153 0.010 3 0.011 8 0.010 5
190 0.024 4 0.019 2 0.021 7 0.018 6 0.014 5 0.009 9 0.0113 0.0100
200 0.023 9 0.018 5 0.021 3 0.017 7 0.013 8 0.009 5 0.010 9 0.009 2
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2.0 MPa 1.5 MPa 1.0 MPa 0.5 MPa
/min
210 0.0229 0.017 7 0.020 4 0.017 3 0.0130 0. 009 1 0.010 5 0. 008 8
220 0.022 0 0.016 5 0.0195 0.016 9 0.012 2 0. 008 7 0.010 0 0. 008 8
230 0.021 5 0.0157 0.018 7 0.016 1 0.011 8 0. 008 7 0.009 6 0. 008 4
240 0.021 0 0.014 9 0.017 8 0.0153 0.011 4 0. 008 4 0.009 1 0. 008 0
250 0.020 5 0.014 5 0.016 9 0.014 9 0.010 6 0.008 0 0. 008 7 0.007 5
260 0. 020 1 0.014 1 0.016 5 0.014 5 0.010 2 0.007 6 0. 008 7 0.007 5
270 0.019 1 0.0137 0.016 1 0.014 1 0. 009 8 0.007 2 0.008 3 0.007 1
280 0.018 6 0.013 0 0.015 6 0.014 1 0.009 4 0. 006 8 0.008 3 0.007 1
290 0.018 2 0.0130 0.0152 0.0129 0. 009 0 0. 006 5 0.007 8 0. 006 7
300 0.017 7 0.0122 0.014 8 0.0125 0. 008 6 0. 006 5 0.007 8 0. 006 3
310 0.017 2 0.011 4 0.014 3 0.012 1 0. 008 3 0. 006 1 0.007 8 0.005 9
320 0.016 7 0.0110 0.014 3 0.0113 0.007 9 0. 006 1 0.007 4 0.005 9
330 0.016 7 0.0110 0.0139 0.0113 0.007 9 0. 006 1 0.007 4 0. 005 4
340 0.016 2 0.0110 0.0135 0.010 9 0.007 9 0.005 7 0.007 4 0. 005 4
350 0.015 8 0.010 6 0.0130 0.010 1 0.007 5 0.005 3 0.007 4 0. 005 4
360 0.0153 0.010 2 0.012 6 0. 009 7 0.007 1 0. 0053 0.007 0 0.005 0
370 0.0153 0.010 2 0.012 2 0. 009 3 0. 006 7 0.0053 0.007 0 0.005 0
380 0.014 8 0.010 2 0.012 2 0. 009 3 0. 006 7 0.004.9 0.007 0 0.005 0
390 0.014 3 0. 009 8 0.0117 0. 008 9 0. 006 3 0.004 9 0. 006 5 0.004 6
400 0.014 3 0.009 8 0.0113 0.008 5 0.005 9 0.004 9 0.006 5 0.004 6
410 0.014 3 0. 009 4 0.0113 0.008 1 0. 005 9 0.004 9 0. 006 1 0.004 2
420 0.0139 0.009 0 0.0109 0.007 7 0./005 9 0.004 6 0. 006 1 0.004 2
430 0.013 9 0.009 0 0.010 9 0.007 7 0.005 5 0.004 6 0.006 1 0.004 2
440 0.013 4 0. 008 6 0.010 4 0.007 3 0.005 5 0.004 6 0. 006 1 0.004 2
450 0.013 4 0. 008 2 0.010 4 0.0073 0.005 5 0.004 6 0.005 7 0.004 2
460 0.0129 0.007 9 0.010 4 0. 0069 0. 005 1 0.004 6 0.005 7 0.004 2
470 0.012 9 0.007 9 0.010 0 0.006 5 0.005 1 0.004 2 0.005 7 0.003 8
480 0.012 4 0.007 9 0.010 0 0..006 5 0.005 1 0.004 2 0.005 2 0.003 8
490 0.012 4 0.007 9 0. 009 6 0. 006 0 0.005 1 0.004 2 0.005 2 0.003 8
500 0.0119 0.007 5 0. 009 6 0. 006 0 0.004 7 0.004 2 0.004 8 0.003 8
510 0.011 9 0.007 5 0..009 1 0.005 6 0.004 7 0.003 8 0.004 8 0.003 3
520 0.0115 0.007 5 0.009 1 0. 005 2 0.004 7 0.003 8 0.004 8 0.003 3
530 0.010 1 0.007 5 0.008 7 0.004 8 0.004 7 0.003 8 0.004 4 0.003 3
540 0.010 1 0.007 1 0.008 7 0.004 8 0.004 7 0.003 8 0.004 4 0.003 3
550 0.010 5 0.007 1 0. 008 7 0.004 8 0.004 3 0.003 8 0.004 4 0.003 3
560 0.010 0 0.007 1 0. 008 7 0.004 4 0.004 3 0.003 8 0.003 9 0.002 9
570 0.010 0 0. 006 7 0.008 2 0.004 4 0.004 3 0.003 4 0.003 9 0.002 9
580 0.0100 0. 006 7 0.008 2 0.004 4 0.004 3 0.003 4 0.003 9 0.002 9
590 0.009 6 0.006 7 0.008 2 0.004 4 0.003 9 0.003 4 0.003 5 0.002 5
600 0. 009 6 0. 006 3 0.008 2 0.004 4 0.003 9 0.003 4 0.003 5 0.002 5
610 0. 009 1 0. 006 3 0.008 2 0.004 2 0.003 9 0.003 0 0.003 0 0.002 5
620 0. 009 1 0.005 9 0.007 8 0.004 2 0.003 9 0.003 0 0.003 0 0.002 5
630 0. 008 6 0.005 9 0.007 8 0.004 2 0.003 9 0.003 0 0.003 0 0.002 1
640 0. 008 6 0.005 5 0.007 8 0.004 2 0.003 9 0.003 0 0.002 6 0.002 1
650 0. 008 6 0.005 5 0.007 4 0.004 2 0.003 5 0.002 7 0.002 6 0.002 1
660 0.008 1 0.005 1 0.007 4 0.004 2 0.003 5 0.002 7 0.002 6 0.002 1
670 0.008 1 0.005 1 0.007 4 0.003 9 0.003 5 0.002 7 0.002 6 0.002 1
680 0. 008 1 0.005 1 0. 006 9 0.003 9 0.003 5 0.002 3 0.002 2 0.001 7
690 0.007 6 0.004 7 0. 006 9 0.003 9 0.003 1 0.002 3 0.002 2 0.001 7
700 0.007 6 0.004 7 0. 006 9 0.003 9 0.003 1 0.002 3 0.002 2 0.001 7
710 0.007 2 0. 004 7 0. 006 5 0.003 9 0.003 1 0.002 3 0.002 2 0.001 3
720 0.007 2 0.004 3 0. 006 5 0.003 9 0.003 1 0.002 3 0.002 2 0.001 3

“«_»



2 : 257

ST} R LEE R 2.0 MPa 2 1 AR AT S 91,5 MPa
& 020 & S0 020
E'E 'ﬂ EE }
£ 2 01 z S s
£ —— AR E % —— LHMEAZA
S20 101} = abmEA S 010 = TN A
— s
w§ 0.051“\ wﬁ; oosr\,%c:g
0" 200 20 600 800 0" 200 200 600 800
I [A)/min IR [l /min
6.20 . o 0.16 ) o R
=~ L AL TR /1.0 MPa ~ R SRR U6 I 79 590.5 MPa
» .
a2 ol =2 onnf
2% ol R -
£ ‘ —— AR S 008 —— AN
S 0.08 —=— GANEEA =] —=— AN A
£g !
SoolA_ =L
‘ . P - 4 e
0 200 400 600 800 [ 200 400 000 800
i [8)/min I [E]/min
3
Fig. 3 Gas natural desorption quantity contrast curves under different’pressure
- 0.25
S ”:] - 2.0 MP i
= ——2, a
?-g"ﬁ[; 0.15 —=15MPa I h 7% ~
‘B o ——1.0 MPa 2 .
Eﬁ 0.10 —0.5 MPa 6%
B 005”' 12.h 26% ~41%
0 200 400 600 800 . ’
I+ ) /min (4) 20 min
4
Fig. 4 Gas natural desorption quantity contrast curves under °
no external solution invasion °
0.25
5 oml
® o 0.2
=g
E \E 0.15 ——2.0 MPa
£ IR —=—1.5 MPa
5 § 0.10 —+—1.0 MPa
= 0.5 MPa
B —e—
o O‘OSI .
= T -
M e ——— — — U
0 200 400 600 800 o
i} 18] /min

Fig. 5 Gas natural desorption quantity contrast curves under

external solution invasion
2.2
3-~5
(1)
10 min 3

(2)

10 min ;

(3)



258

2012 37

10 MPa o

(3)

J. 2010 35(4):
580-585.
Lu Ping Yuan Liang Cheng Hua et al. Theory and:experimental
studies of enhanced gas drainage in the high—gas face of low permea—
bility coal multiseams J . Journal of China Coal:Society 2010 35
(4) :580-585.

Il 2010( 12) : 82-84.
Dai Zhixu. Research and application of high pressure hydraulic frac—
turing technology to mine gas comprehensive control J . Coal Engi—

neering 2010( 12) : 82-84.

I 2010 35( 10) : 1654-1659.
Hu Guozhong Wang Hongtu Fan Xiaogang. The law of methane gas
leak flow in adjacent layer and its reliefpressure protection region

J . Journal of China Coal Society 2010 35( 10) : 1654-1659.

J. 2010( 11) : 71-73.
Zhang Haibin Lin Baiquan Meng Fanwei et al. Numerical analysis on
seam variation law after multi boreholes cutting and cracking affected to

pressure releasing effect J . Coal Engineering 2010( 11) : 71-73.

I 2010 38( 11) :78-81.
Sun Bingxing Wang Zhaofeng Wu Hourong. Hydraulic pressurized

cracking and permeability improvement technology applied to gas

10

drainage J . Coal Science and Technology 2010 38( 11) : 78-81.
J.
2010( 10) : 11-13.
Zhang Yanming. Practice on permeability-increasing technology by
deep boreholes pre-split blasting technology in low permeability coal

seams J . Zhongzhou Coal 2010( 10) : 11-13.

2008 15(6) :12-15.
Zhong Xinrong Huang Lei Wang Lihua. Research progress of water
lock effect in low permeability gas reservoirs J . Special Oil and

Gas Reservoirs 2008 15(6) : 12-15.

J. 2008 28(5) :89-90.
Shang Wanning Zhang Yaogang Li Zhi et al. The application of re—
lief measures for water lock effect in reservoirs of gas wells J . Nat—

ural Gas Industry 2008 28(5) : 89-90.

2005 12(5) :52-54.
Zhou Xiaoping Sun Lei /Chen Chaogang. Study on water lock effcet
in low permeability reservoir” J . Special Oil and Gas Reservoirs

2005 12(5).:52-54.

J. 2009( 5) : 4-8.
Yang Chunhu Yao Jian Tian Dongmei et al. Experimental study
on influnce of surfcatant on gas adsorption and desorption perform—

ance of coal ] . Safety in Coal Mines 2009(5) :4-8.

J. 2004 24(6) :89-92.
Shu Zhuangzhi Du Zhimin Liu Jianyi et al. Water lock experi—
ments of carbonate fractured gas reservoirs with water drive J .

Natural Gas Industry 2004 24(6) :89-92.

2003 25(6):16-18.
Yan Ronghui Tang Hongming Li Gao et al. Study of heat treat—
ment for formation water block damage J . Journal of South west

Petroleum Institute 2003 25(6) : 16-18.

J. 2008 20(3) :124-127.
Lei Ru Ren Xiaojuan. Experiment research on water lock damage
in low—permeability sand gas reservoirs J . Lithologic Reservoirs

2008 20(3) :124-127.

I 2010 20( 2) : 103-106.

Zhang Guohua Lu Ting Liang Bing et al. Theory on preventing
and controlling gas exceeding limit based on water lock mechanism
J . Journal of Heilongjiang Institue of Science and Technology

2010 20(2) :103-106.
GB/T1 9560—2008. S .

2008:37-38.
Ma Dongmin. Research on the adsorption and desorption mechanism
of coalbed methane D . Xi” an: Xi” an University of Science and

Technology 2008:37-38.





