
Scientific Achievement
Our molecular simulations have provided a model confirming the intercalation of CO2 into 
a montmorillonite clay interlayer based on the red-shift in the vibrational energy of the 
asymmetrical stretch of CO2. This research provides an accurate molecular description of 
CO2 for evaluating surface tension, contact angles, capillary flow, snap-off, and related 
phenomena associated with CO2 trapping. 

Significance and Impact
Continuation of this research could demonstrate additional storage capacity for CO2 in 
clay layers on reservoir rock coatings and in the caprock.  Intercalcation could also be a 
mechanism for controlling potential leakage. 
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Intercalation of CO2 and H2O molecules in in a montmorillonite clay 
interlayer. Color designaƟon: red balls − oxygens; purple − sodium 
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