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Abstract: In order to understand the transformation of microscopic pore structure and adsorption behavior of carbon dioxide (CO,)
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on shale under high pressure condition, using low-pressure N, adsorption analysis and isothermal adsorption instrument based on
gravimetric method, the microstructural characteristics before and after CO, treatment, and the adsorption behavior of CO, in
Jiaoye 6 shale from Jiaoshiba area of Sichuan basin were studied. The results show that the shale specific surface area decreased,
and the average pore size and pore volume increased with increasing CO, treatment temperature. Besides, the proportions of
micropore and mesopore decreased, and the proportion of macropore increased with increasing temperature. CO, could change the
pore structure of shale, and the degree of change is positively correlated with temperature. The results also show that the excess
adsorption amount of CO, increased with increasing pressure, reached a maximum value, and then decreased. The absolute
adsorption amount of CO, increased with increasing pressure, and then tended to be stable after 40 MPa. The adsorption behavior of

CO, on shale is related to temperature and pressure. Langmuir model can still fit CO, adsorption on shale well under high pressure.

Key words: shale gas; supercritical carbon dioxide; microscopic pore structure; adsorption; petroleum geology.
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Table 1 Mineral compositions of Jiaoye 6 shale in Jiaoshiba area of Sichuan basin
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Table 2 Pore structure and CO, adsorption characteristics of shale samples
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Fig.1 Pore size distribution (a) and pore specific surface distribution (b) of shale
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Fig.2 N, adsorption-desorption isotherms of original shale
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Fig.3 The SEM and EDS images of shale
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Fig. 5 Pore structure parameters of shale samples after supercritical CO, treatment at different temperatures
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Fig.6 Excess adsorption isotherms (a) and absolute adsorption isotherms (b) of CO, on shale



3780 HIERRL2E  http://www.earth-science.net

o544 3

P 6b & R 9 BE S CO, W B 92 I 5 9%, R H
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