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2. Shales

e Shales are sedimentary rocks composed of (1) a
mineral matrix and (2) organic matter. Both me-
dia may contribute to the storage of hydrocar-
bons and non-hydrocarbon species in unconven-

tional reservoirs.
Kerogen is a mixture of organic chemical com-

pounds that make up a portion of the organic

matter in shales.
Realistic kerogen models were constructed imple-

menting a molecular dynamics simulated anneal-

Ing process.
Adsorption experiments were simulated using

grand canonical Monte Carlo for methane, and
configurational biased /continuous fractional com-
ponent for carbon dioxide.
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SEM image of an ion-milled Barnett shale sample. Modified

BSE images of nine different shales [2].
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showing porosity. Modified from reference [1]. Pore size distribution using a He probe. work, MC simulations were carried out to mimic such experiments.

4. Adsor 7. Uptake of CH, ¢

Confinement enhances the in-
Adsorbed gas teraction energy between the

rock surface and gas, resulting

in an overall increase in attrac-

tion relative to a free surface.

The density of the adsorbed

phase is higher than that of the _
JENENEETE  free phase. f R S
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Free gas

Comparison between methane and carbon dioxide present in kerogen at same
conditions. Both gases remain in the pore space of the models, which suggests

no diffusion of gas into ker

ogen structure. The larger uptake of carbon dioxide

compared to that of methane is due to the higher density of CO»2 at those
conditions and also to its larger adsorptive capacity, which would indicate the

viability of CO2 enhanced
gas shale reservoirs.
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| gas recovery and carbon sequestration in depleted

adsorption curves were fitted using a modified-

Langmuir model [5],
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o 152 3 whereny, pr,, and p,gqs are the Langmuir volume, the Lang-

muir pressure, and the density of the adsorbed gas, respec-
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