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Abstract : Understanding the mechanism and pattern of interactions between supercritical carbon dioxide (SC-CO,) and
shale is crucial to the exploitation of shale oil and gas. However, there is a lack of studies on the changes in shale
wettability, porosity, and permeability after SC-CO, injection into shale reservoirs. In this study, the changes of mineral
composition and microstructures of shales are quantitatively characterized before and after SC-CO, soaking under
different soaking time, pressure and fluid type, while taking the shales in the Longmaxi area in the Sichuan Basin.
Analyses and tests of the total organic carbon (TOC) content, mineral composition, surface morphology, and low-
pressure N, and CO, adsorption of shales are conducted, and the impacts of SC-CO, on shale porosity, permeability, and
wettability are explored. The results indicate that an increase in the soaking time and pressure leads to a decrease in the
contents of clay and carbonate minerals (i. e. , calcite and dolomite ), while an increase in the quartz content results in a
significant decrease in the organic matter content in shales. The scanning electron microscopy (SEM) images reveal that
the changes in the microscopic pore structures of shales are jointly affected by extraction, dissolution, and adsorption-
induced swelling and, on the other hand, further alter shale porosity and permeability. Additionally, the variation in
shale permeability is influenced by the contents of clay minerals, carbonate minerals, and organic matter. The shale
wettability also changes after soaking in SC-CO,. Specifically, as the soaking time and pressure increase, the shale-

water contact angle enlarges, with the shale transitioning from strong hydrophilic to weak and moderate hydrophilic type.
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Table 1 Basic parameters of shale samples
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Table 2 Requirements for the specifications of core samples used in experiments
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Fig. 1 Variations in the mineral composition of shales under different experimental conditions
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Fig. 2 Variation of TOC content of shale samples under different experiment conditions
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Fig. 5 SEM images of shale samples under different treatment conditions
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