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Abstract: The mechanism of shale gas adsorption is the theoretical foundation for elucidating the adsorption and transformation
conditions, and establishing a universal quantitative evaluation model. The adsorption behavior of CH, and CO, in illite slit
pores with different sizes under various temperature and pressure conditions was simulated by GCMC (Grand Canonical Monte
Carlo) method. It is found that adsorption capacities obtained from both molecular simulation and experiments have the same
connotations and are comparable when being normalized to the surface area, under which conditions the molecular simulation

results are consistent with the experimental measurements. In this way, the basis for the study of adsorption behavior and

ELWA:EHZRALRBEESTH (Nos.41330313,41672130) ; T+ J5 @87 A A #5381 (No. BX201700289) 5 H [ 1+ J5 Bl 2% 3k 4 1 L3l H
(N0.2017M620296) 5 [ 5 31 < 8 K % 35 (No.2016ZX05061-012) 5 Fl FAIH R %135 H (No.15CX07004A).

Ve B 2 5 BT (1962 —) , 55, 32 1 28 F 0, 32 S A 9 A0 5T 2% A R Ak 24 (9 BF 58 T4f . E-mail: lushuangfang@ qq.com

* BWAEE K E# , E-mail: chenguohui@s.upc.edu.cn

S| RS 5 XU, Dh AR PRI 45, 2018. 8 ] GCMC 43 T LB AR WIF 53 T8 I W B AT g AL R b Bk B 2%, 43(5) : 1783 —1791.



1784 HERBLY:  http://www.earth-science.net

A3 %

mechanism of shale gas is established by molecular simulation: the internal cause (mechanism) of gas adsorption on the mineral

surface is van der Waals force and Coulomb force in gas-solid molecules, the larger adsorption capacity of CO, than CH, on the

surface of the illite is the reflection of a higher binding energy; the adsorption of CH, and CO; on the illite is not rigorous mon-

olayer-adsorption, but a strong adsorption layer mainly; the adsorption phase density will overlap when pore size reduced to

micropore, and microporous filling is thus formed. which is also a result from the superposition of their binding energy.

Key words: molecular simulation; Grand Canonical Monte Carlo; shale gas;adsorption mechanism; unconventional oil and gas;

petroleum geology.
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