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Fig. 4 Adsorption kinetic curves of CH,; and CO, at

40 °C on shale under different pressures
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5 MPa on shale under different temperatures
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Fig. 7 Adsorption rate curves of CH, and CO, at 40 C

on shale under different pressures
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Fig. 8 Adsorption rate curves of CH, and CO, at 5 MPa

on shale under different temperatures
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Experimental study of enhancing shale gas recovery by CO, injection

LU Di, ZHANG Jingru, ZHANG Yi®, CHI Yuan, ZHAO Changzhong

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education, School of Energy and
Power Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: CO, enhanced shale gas recovery (CO,-ESGR) is a technology that not only improves the
recovery of CH,, but also realizes the safe storage of CO,. Research on the dynamic adsorption
process of CH, and CO, on shale can give a better understanding for the kinetics mechanism of CO,-
ESGR. Using a high pressure adsorption apparatus, adsorption kinetics experiments of shale samples
were carried out under different temperature and pressure conditions. The results show that the
dynamic adsorption of CH, and CO, on shale is divided into the initial stage of rapid adsorption and the
later stage of adsorption equilibrium. During the whole process, the excessive adsorption amount and
adsorption rate ascend with the increase in pressure, while decline with the increase in temperature.
Although the increase in temperature accelerates the diffusion of gas, it remarkably reduces the
adsorption capacity of gas, therefore, the overall result is that the adsorption rate of gas on shale
declines. When the pressure is less than 5 MPa, CO, has an advantage in competitive adsorption,
which is beneficial to the implementation of CO,-ESGR. At the same time, the adsorption rate constant is

calculated using the quasi-first order kinetic model, and the result is consistent with the experimental results.

Key words: CO,-ESGR; kinetics; adsorption rate; high pressure adsorption apparatus





