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Experimental study on fracture initiation pressure and morphology in
shale using supercritical CO, fracturing

LU Yiyu"?,LIAO Yin'? ,TANG Jiren'*,ZHANG Xinwei'”> ,HAN Shuaibin"?,LING Yuanfei'"

(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongging University , Chongqing 400044 , China ; 2. National & Local Joint Engineer-
ing Laboratory of Gas Drainage in Complex Coal Seam ,Chongging University ,Chongging 400044 , China)

Abstract : The clay content of shale gas reservoirs in China is high,and most shale reservoirs are located in water-defi-
cient areas. The SC—CO, fracturing is expected to be a new non-aqueous fracturing method because of its characteris-
tics of low viscosity and low surface tension. In this paper,the comparison tests of SC—CO, fracturing and hydraulic
fracturing in shales and sandstones were carried out under triaxial conditions. The fracture morphology was investigated
by CT scanning and the effect of temperature on fracturing was studied. The results show that the initiation pressure of
SC-CO, fracturing in shale is about 50.9% lower than that of hydraulic fracturing,and the initiation pressure of SC—
CO, fracturing in sand is about 57. 1% lower than that of hydraulic fracturing. Compared to hydraulic fracturing, the
pressurization rate of SC~CO, fracturing is slow due to the compressibility of CO,. Furthermore,the SC~CO, fracturing
in shale has repeated cracking phenomenon,and it is easier to induce complex cracks. With the increase of tempera-
ture , the initiation pressure by SC—CO, fracturing decreases. The CT scanning shows that SC—CO, fracturing in shale is
easier to form multiple network cracks and achieves the similar effect of stimulated reservoir volume.

Key words ; shale ; supercritical CO, ;initiation pressure ;fracture ; morphology
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Fig. 1 Photo of specimens
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Fig.2 Schematic of test system
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Table 1 Testing parameters for fracturing simulation
R W SENOI/MPa R g, R
He HKE g, oy oy, A i C  (mL-+min™")
15 3 7k 60 30
25 U Co, 40 30
35 WA CO, 60 30
4B T 12 10 10 co, %0 %

5% wa 7K 60 30
65 i €O, 60 30
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Pk, =118 7 AR R B 05 K5 i 48 B MK T A o
B, SR B P 2R i 5
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Fig. 3 Curves of pump pressure-time of hydraulic fracturing and supercritical CO, fracturing
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Fig. 4 Curves of pump pressure-time of hydraulic fracturing and supercritical CO, fracturing
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Table 2 Initiation pressure under different temperature

conditions
_ms  BE/C AL S1/MPa
25 40 16. 24 16.75 15.93
38 60 15.32 15. 90 14.71
4 5 80 14. 58 13.89 14. 06
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Fig. 5 CT scanning images of No. 3 shale
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