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Application investigations and prospects of supercritical carbon
dioxide jet in petroleum engineering

LI Gen-sheng, WANG Hai-zhu, SHEN Zhong-hou, TIAN Shou-ceng,
HUANG Zhong-wei, CHENG Yu-xiong

(State Key Laboratory of Petroleum Resource and Prospecting in China University of Petroleum, Beijing 102249, China)

Abstract: The physical properties of supercritical CO, fluid was explained firstly. Then the principle and predominance of
supercritical CO, jet application to jet drilling, jet fracturing, oil displacement and enhanced recovery, sand plug removing,
as well as scale removing in drill pipe and casing operations were analyzed. The feasibility of supercritical CO, fluid in devel-
oping unconventional oil and gas reservoir was also discussed and the outlook of supercritical CO, jet application to petroleum
engineering was viewed.
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Fig.1 Phase diagram of carbon dioxide
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Table 1 Properties of supercritical fluid,
gas and liquid
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Fig.2 Flow diagram of SC-CO, jet breaking
rock experiment system
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Fig.3 Effect of jet distance on erosion depth
of SC-CO, jet
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Fig.4 Schematic drawing of coiled tubing
drilling with SC-CO,
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Fig.5 Schematic drawing of SC-CO, jet fracturing
with coiled tubing
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Fig.6 Pressure comparison between water
jet and SC-CO, jet
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Fig.7 Schematic drawing of SC-CO, displacement

in reservoirs
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Fig.8 Schematic drawing of SC-CO, displacement

and replacement
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Fig.9 Schematic drawing of SC-CO, jet sand
plug removing
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Fig.10 Schematic drawing of SC-CO, jet scale removing
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