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Abstract: Because the rock-breaking threshold pressure of most unconventional reservoir rocks such as shale and tight
sandstone are very high, the supercritical carbon dioxide particles jet are formed by adding the particles into jet in order to
improve the rock-breaking efficiency and take full advantage of supercritical carbon dioxide. On the basis of the optimiza-
tion of the supercritical carbon dioxide jet rock-breaking experimental process, a supercritical carbon dioxide particles jet
rock-breaking experimental device was built, and the rock-breaking property of the supercritical carbon dioxide particles jet
was analyzed. It is found that the rock-breaking property of the supercritical carbon dioxide particles jet is greatly enhanced
by 66.67% after adding quartz particles in 30 s compared with the pure supercritical carbon dioxide jet. Also, the rock-
breaking property of supercritical carbon dioxide particles jet first enhances and then weakens with the increase of nozzle di-
ameter and standoff distance. It is determined that the optimal nozzle diameter is 3 mm, standoff distance is 6 mm and
quartz sand with particle size is 0. 3—-0. 5 mm, which are determined under the experimental condition. The higher the jet

pressure and temperature is, the stronger the rock-breaking property of the jet will be obtained. However, the increasing
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trend slows down gradually.

Keywords : supercritical carbon dioxide; particles; jet; rock-breaking
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Fig.1 Experimental flow of rock-breaking by supercritical carbon dioxide particle jet
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Fig.3 Effect of nozzle diameter on

rock-breaking property

2.3 Bl 5t = SRR T SR EE A

I 5 81 55 I A AR B WA T30 20 MPa, fil
AR 100 C KL 7R H1 0.3 ~0.5 mm £75%
W R FEERAT ] R 3 min, K7 F 55 3R A B E] o 2
min , /O BB A EHER R 3 mm HFHR
WS AR UTH TSI R 1 ~ 5 fAYMENE B 55U
Kl 4, ATLAFE Y SRR B B8 e P R B 2 It A 3 K
FEIGOR SRS . Y R AN bk S AR [
TR AT Pesm 2, R0 1 S IR, Y
SR RE A ORI ST A A vl DX G (HUR
PR A DR 2 S B A A T A M A SR AR
D, AN TR LRSS, PRI A WA — 7 Y
PRI, A RE PR UERL T~ 5 I 7070 A Jo g [) fsf o o 28 i
B, RSOSSN SR BOR R A A
N 2 AW EAL



. 88 -

T E G HKFFIR(ERAFR)

2019 4 A

50 2.5
42.0
o 40 ﬂ» .
=g o
" 1.5~
B30t &
% Lo
g a
20+ _0‘5%
10 1 1 1 0
2.0 4.0 8.0 10.0

6.0
T B/ mm
B4 FEBESGTOmEERE
Fig.4 Effect of standoff distance on
rock-breaking property
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Fig.5 Effect of particles types on rock-breaking property
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Fig.6 Effect of jet pressure on rock-breaking property
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Fig. 8 Effect of rock types on rock-breaking property
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