
InterPore2021

Contribution ID: 382 Type: Oral Presentation

A DFT study on the effect of strain on the adsorption
of gas in tight gas carbonates
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Tight unconventional reservoirs are characterized by structural complexation and physical properties that
influence the ability to recover and estimate the amount of gas in the rock. One of the physical factors is the
change of the strainwhichmay affect the gas interactionwith the rocks’surface. To study the effect of strain on
the gas-surface interaction, density functional theory (DFT) calculations are conducted to find the adsorption
energy of the natural gas’components on the tight-gas carbonated reservoirs. Calcite (104) represents the
majority of the calcium carbonate reservoirs; thus, it is selected in this work to represent the tight reservoirs.
The gases considered in the study are CH4, CO2, C2H6, andN2, and they all show a physiochemical interaction
with the surface for all the considered strain values (-3% to 3%), with CO2 showing the highest adsorption
affinity. Along with the weak interaction, there is no specific trend for the change of CH4 adsorption with
the strain effect. In contrast, the change in adsorption of CO2 and C2H6 showed more pronounced alteration
with strain compared to other gases. For instance, by applying tensile strain, a 25% increase in CO2 adsorption
energy is obtained depending on the concentration of the gas molecules. The estimation of ultimate recovery
(EUR) could be determined from the obtained results by computing the effects of the geomechanical factors
on the adsorption of the gas on the surface of the carbonaceous tight gas reservoirs.
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