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Property evaluation of CO, adsorption and desorption on shale
SUN Bao-jiang, ZHANG Yan-long, DU Qing-jie, SHEN Zhong-hou

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: Laboratory shale cores adsorption and desorption experiments with CO, were carried out using the self-developed
experimental device of gas adsorption and desorption on shale under different pressure and temperature. The results show that
the adsorption isotherms of CO, on shale are the representative type [ curves, and the adsorption and desorption curves are
in line with the Langmuir model. The adsorption capacity of CO, on shale increases with the pressure increasing under the
same temperature, while it decreases with the temperature increasing under the same pressure. At the same temperature and
pressure, the desorption curves exhibit hysteresis phenomenon, and the maximum CO, adsorption capacity characterized by
the desorption curve is less than that characterized by adsorption curve. The maximum CO, adsorption capacity increases with

the total organic carbon (TOC) content in shale increasing and decreases with the inorganic mineral content increasing.
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Table 1  Basic geological information of cores

S w(TOC)/% BUREVREE H/m JZ2E

1.1 SCIe#P# 618 0. 66 1388.54 ~1388. 83 Je HEH
. o 622 1.1 1401.21 ~1401. 48 AR
S =l LA &Y
S P RE B A DU A L R CO, 705 1 2242.06 ~2242. 36 o R4
(99.99% ) =4z’ <(99.99% ), =LK HEHTF Y 708 5.4 2279.16 ~2279. 45 Jo R4
BB TSR BV S AE 1300 ~2300 m 709 0.44 2285.25 ~2185.52 L]
K2 BULETHRWER
Table 2  Mineral analysis results of cores %
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618 39 5 15 17 3 3 — 1 17
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Fig.1 Experimental device of gas adsorption

and desorption on shale
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Fig.2 Adsorption and desorption isotherms of CO, on 708 and 622 samples at 30 °C
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Table 3 Mathematics fitting equations of adsorption-
desorption isotherms and correlation coefficient
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Fig. 3 Adsorption and desorption isotherms of CO, on 708 sample under different temperature conditions
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Fig.5 Adsorption and desorption isotherms of CO, on different shale samples at 45 °C
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