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Study on carbon dioxide blasting mining and driving equipment and technology

Du Zesheng' > * Fan Yingchun' *>* Xue Yufei’* Chen Penglei”? Wang Jie’

(1. School of Safety Engineering China University of Mining and Technology Xuzhou 221476 (Ghina;?2. Henan Provincial Coal Science
Research Institute Company Limited Zhengzhou 450001 China; 3. China Association-of Work Safety Beijing 100013  China;
4. China Academic for Safety Science and Technology Beijing 100012 China)
Abstract: According to the slow drilling and blasting driving speed low safety . dust occurred from the blasting and many harmful gas
problems of the seam gateway in the trial mine a carbon dioxide blasting teehnology suitable for the seam gateway driving in the trial mine
was provided. A carbon dioxide blasting miner was researched and developed with the National Patent. The operation principle of the
equipment was to apply the high pressure from the phase transition during the liquid carbon dioxide and then would be affected to the sur—
rounding coal and rock mass. Therefore the coal and rock breaking was realized. The driving experiment practices of a 1 600 m seam gate—
way in the underground mine showed that in comparison with“the conventional blasting the carbon dioxide blasting would have the high
safety high blasting effect and good blasting effect. The lump coal rate could be improved over 200 % and would be reached at 65% ~
78%. The coal throw distance was reduced about 40 % and was 0~3 m. The dust and blasting fume volume was reduced about 50 % the
carbon dioxide volume fraction was 0.02% ~ 0:09% generally and the carbon monoxide volume fraction was ( 3~16) X107 generally. All
those could create an excellent driving working environment in the underground mine could be favorable to the physical health of the oper—
ation personnel and could realize the safety and high efficient driving.
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Fig. 2 Schematic diagram of mining technology with

carbon dioxide blasting
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1
Table 1 Blasting energy of different type
P/Pa W/ikJ WTer/kg
1 50 148. 48 0.03
2 100 304. 74 0.07
3 150 462. 90 0.11
4 200 622. 14 0.15
5 250 782.12 0.18
6 300 846. 28 0.20
2
2.1
M6 1603
M6
0.80~3.20 m 185 m.,
18. 37 0.41.
~ . 1603
( ) 10 m’
0.4~0.7 1.41 g/em’s
200 MPa. 75 mm
2:2
1603
1 600 m
(CO €O, .
2.2.1
33
78 mm 2.10 m 3
o 1
3 4-1.4-2
3 2-1.2-11.3-1.3-13
2.2.2

l 500 mm
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Fig.3 Sketch map of drill hole layout
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Table 3 Comparison of blasting economic indicators

3
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