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Spray sealing technology for gas extraction drilling
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Abstract: The sealing quality of extraction drilling is the key factor affecting gas extraction and outburst
elimination. In order to solve the problems of poor quality of passive hole sealing, low gas concentration in
drilling and extraction, and cumbersome process of active hole sealing, a spray sealing technology for gas
extraction drilling is proposed. After the drilling construction is finished, a pneumatic deep-hole centrifugal spray
cup type high-rotation speed spray nozzle is sent to the preset position of the drilling hole, and a hole sealing
material preheating system is started at the same time. When the temperature of the spray type hole sealing
material is stabilized at 70—80 °C, a pneumatic suction pump is started to suck the gas sealing paint, and the paint
is mixed and sprayed out through the spray nozzle and solidified on the inner wall of the drilling hole. The four-
quadrant slide structure system guides the nozzle to move from the bottom of the hole to the mouth of the hole to
complete the spray-type sealing operation. Finally, the PVC plug of 2.0—3.0 m is fixed with the polyurethane foam
material at the drilling hole, and then the extraction system is connected. The field application results show that

the new spray sealing material has the advantages of liquid quick setting, good sealing performance, strong
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adhesion, flame retardant, high toughness and high strength, etc. It can react and solidify quickly in the gas
extraction hole, and form a flame retardant sealing film with high strength and toughness. The use of spray sealing
technology and equipment can realize automatic sealing of coal seam drilling. Compared with polyurethane
sealing technology, the volume fraction of gas extraction after applying spraying-type sealing technology is

increased by 19%, the cost of single-hole sealing is saved by 53% , and the sealing time of single-hole is saved by

50%.
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Fig. 1 Principle of spray sealing technology
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Table 1 Test results of some physical and chemical properties of

spray sealing materials
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pre-extraction borehole

TAET ] 4 5820 T 2 245 1L, B4 6 4
fL, BfL B R 96 mm. Hrp, 25 1 4 1—6 SEifLR
R R BB LA, 55 2 41 7—12 556 FL 4 A me 4
AEALAEAR . 2 HBFLE LR E N 12 m, B AL
FUHT R AR BOR E I 10 d 9GS2 FU b R A4
U B AT X L, AnE 5 fiR . Al 1—6 S 45 FL
S35 FL A R AR TR BOR 49.7%, T—12 545 FLF
FC AT il SRAR T BH 68.7%, HH 4 T B ik £ FL +¢
AR, SR S i AL AR 5 FOT Il R AR R B =
T 19%, WA M IR L AR 1% B g i TR A
BEHFLEAR .

80 °

FCHRAFR S B0 %
©
©
©

'S

S
T

©

30 I I I I I ? I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12
AR ALY 5
Bl s meRalEL T 2R L EEoR AR 2

Fig. 5 Gas-extraction volume fraction under spray sealing process

s P B LA RLRE B AR L JE BB I, Xk
PERSLBR . RBE B 7 A A EE R, B FRA
SRR R, XA LA AR E R R T —
SE B PRAP A, DT g PU STl R v 22, DRAIE FL 94t

RAMREFLS iR B L BRI LSS R W2 2,
& AR T RABRE LR, Bk B LB A
KEFLRA T LT 62.4%, AL B LR AT LT
53%, FALEHLIFIR] 9548 1 50%, % B i U L4
AR RETE S KA L b 1 T4 R R0, 20 BL i 41 R i
A, AR TS X 2 0 i 5 AT R W iRk

22 2 FhEFLEARXT H

Table 2 Comparison of the two sealing technologies

SR RARHEAL R EL
HALWA/ T m ™) 89.79 33.72
HALEHLRA T 1077.5 505.9
HfLEFLAS ) /min 20 10

(ZEN AT WEREE LA AT
PR Ji Nk Az Ay
HFLILIE SN PR BERER

5 Zig

(D TR LA, & T — g Rlmg
TR EFL KL, XA R B S . BRI |
SR . BHAATE S S BT T, DRSS R, B
AU (it v 2B FL M R L S B | B B B
ghPER . BHIR . i BIE . R AR

(2) W% 1wk LA B, RPR UL AT
T AT B AR BT, 18 BB IR B AR A 3h ik
BERGE, R8N T RGFLE 1 RO A B A
AR JRE R SR W B 1 LI

(3) 5 AR B FLE AR L, R B0 L3 1L
FoR S5 BUIT R AR TR B 5 T 19%, H AL L A%
RATLT 53%, HALEFLAT AT T 50%, % W m;
TR AL AR T T L SR AR, Wb T R
KA, B R TR XL 2R 5 2T i i
Kk

S % 3CHk ( References ) :

[ ] EEGEER. B2 L IP AR “+ =17 M

I [EB/OL]. [2016-12-06]. http://www.china-nengyuan.
com/news/101872.html.
National Energy Administration. The 13th five-year
plan for development and utilization of coalbed methane
(coal gas)[EB/OL]. [2016-12-06]. http://www.china-
nengyuan. com/news/101872.html.

(2] ZBRE, BT, M3, &5 82 DLl R B LA T

TR WU A B AR B 3 R I 9 L0 I R B2 4R
2020, 48(10): 37-44.
LI Zhonghui, WANG Enyuan, ZHENG Anqi, et al.
Research on testing technology of deformation and
failure of boreholes in coal seam gas drainage and its
application[J]. Coal Science and Technology, 2020,
48(10):37-44.

(3] FE5E. FERH S TR g 825 (1], B


http://www.china-nengyuan.com/news/101872.html
http://www.china-nengyuan.com/news/101872.html
http://www.china-nengyuan. com/news/101872.html
http://www.china-nengyuan. com/news/101872.html
http://www.china-nengyuan.com/news/101872.html
http://www.china-nengyuan.com/news/101872.html
http://www.china-nengyuan. com/news/101872.html
http://www.china-nengyuan. com/news/101872.html

24 .

5 8k

% 47 %

%, 2016, 41(1): 1-6.

YUAN Liang. Strategic thinking of simultaneous
exploitation of coal and gas in deep mining[J]. Journal
of China Coal Society, 2016, 41(1): 1-6.

JARRE, IhET, R, 55 2 T AR B AL
BB 5 TREBCRATFE (1], B Ak K 4,
2016, 45(3):433-439.

ZHOU Fubao, SUN Yuning, LI Haijian, et al. Research
on the theoretical model and engineering technology of
the coal seam gas drainage hole sealing[J]. Journal of
China University of Mining and Technology, 2016,
45(3):433-439.

e, PR, ZEAR NI, S5 RO R A L 5 B
AR RHA IS AT R I R [T, R 5 %4 LA
4, 2021, 38(1): 199-205.

ZHANG Chao, YANG Puchao, LI Shugang, et al.
Experimental research and field application of anti-
sloughing support material in gas extraction borehole
sealing of Mining & Safety
Engineering, 2021, 38(1): 199-205.

B, B, R0, S5 TR A AL M R AL
M eE LR B BT 9T (00, b [ Ak R 2% 2 4, 2013,
42(6):982-988.

ZHAI Cheng, XIANG Xianwei, YU Xu, et al. Sealing

performance of flexible gel sealing material of gas

section[J]. Journal

drainage borehole[J]. Journal of China University of
Mining and Technology, 2013, 42(6): 982-988.
TR, IR R EARE 2 FU R B fL B AL T
AT LI]. BEUE SRR, 2019, 41(4): 80-83.
ZHANG Jianhua, LI Zhenxing. Study on sealing way of
gas drainage borehole in deep low-permeability coal
seam[J]. China Energy and Environmental Protection,
2019, 41(4): 80-83.

SR ZE IR TL ATl R A AL 3 B L7 AT 0] R
Ui 57T, 2020(7): 158-159

HAN Junjun. Study on the main sealing methods of gas
drainage boreholes in coal mines[J]. Energy and Energy
Conservation, 2020(7): 158-159.

KB, 2R, WA, S TLH R AR FLI FLK YR
S F R B AR OB [T, R BL R, 2020,
48(10): 52-59.

ZHANG Hongtu, LI Yang, YAO Banghua, et al. Time-
dependent viscosity diffusion model of cement mortar
grouting for gas drainage borehole sealing[J]. Coal
Science and Technology, 2020, 48(10): 52-59.

M. S v B R X TR B LR ORI B 5 B
FIT. R EA, 2019, 38(2): 85-88

WANG Peng. New technology and application of

[13]

[14]

[15]

[16]

[17]

improving extraction effect of crossing hole in
surrounding rock broken zone[J].
2019, 38(2): 85-88.

JEH B, “PyRE—E” S B FUebeR A R (D]
BEURHIAR 5 HE, 2018, 43(2):29-30.

ZHOU Shiyong. Application of "two sealing and one

Coal Technology,

injection" sealing device in gas drainage[J]. Energy
Technology and Management, 2018, 43(2): 29-30.
B, VD, PR B L TR X
BLAEFLLI]. el S AR, 2019, 41(8): 11-14.

XU Ningwu, SUN Bingxing. Application research of
"two sealing and one injection" hole sealing technology
in Yinbei Mining Area[J].
Environmental Protection, 2019, 41(8): 11-14.

AR, XK. TR Fe SR LA A SR L]
BERFHFEHIR, 2017, 45(8):238-242

WANG  Shichao,

application of sealing method of prefabricated powder

China Energy and

LIU Yonggian. Research and
filling in drill hole[J]. Coal Science and Technology,
2017, 45(8):238-242.

FRRE, iy, LA, 5. BE FLThss L =k
B LR T L], A B AL KA 2], 2009, 38€6):
764-768.

ZHOU Fubao, LI Jinhai, ZE Xi, et al. A Study of the
second hole sealing method to improve gas drainage in
coal seams[J]. Journal of China University of Mining
and Technology, 2009, 38(6): 764-768.

IR, KA, A . R AL B & R ) A B
AR T F G0 5t L], BIRIT R 5113, 2016, 32(2):
208-212.

LIU Nannan, ZHANG Chunhua, HAO Jinwei. Research
of adaptive dynamic sealing mechanism and system on
borehole in coal seam[J]. Resource Development &
Market, 2016, 32(2):208-212.

B, R, 1R 2, S5 S LR T Fh ek AL 3h
SEALBAR ], D242, 2015, 46(3): 222-225.
ZHAI Cheng, ZHONG Chao, XU Jizhao, et al. Dynamic
sealing technology for gas pre-drainage drilling holes in
gassy coal seam[J]. Safety in Coal Mines, 2015, 46(3):
222-225.

K, MRARUR, A SE, S AR KT BL A R A AL
“OmR SR E FLECRE AL [T, R S 4 TR
#2, 2013, 30(6): 935-939.

ZHANG Chao, LIN Baiquan, ZHOU Yan, et al. Strong-
weak-strong borehole pressurized sealing technology for
horizontal gas drainage borehole in mining seam[J].
Journal of Mining & Safety Engineering, 2013, 30(6):
935-939.


https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.1000-1964.2013.06.015
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.2095-0802.2020.07.069
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3969/j.issn.1672-9943.2018.02.011
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3321/j.issn:1000-1964.2009.06.002
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017
https://doi.org/10.3969/j.issn.1005-8141.2016.02.017

	0 引言
	1 喷涂式封孔技术
	1.1 技术原理
	1.2 封孔深度确定

	2 喷涂式封孔材料
	3 喷涂式封孔装置
	4 现场应用
	4.1 工程概况
	4.2 应用效果

	5 结论

