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Asphaltenes play a key role in the oil production and 

exploration. However, even their structure, precitation and 
deposition processes are not fully understood. These molecules 
can be the primary adsorbing species in oil mixtures, reducing 
the oil recovery process. The attractive forces that cause 
asphaltenes to associate and agglomerate can be induced due to 
asphaltene−rock surface interactions. In carbonate reservoirs, 
calcite (10-14) surface is regarded for retaining asphaltenes. 
Here, we use first principles calculations to study the 
asphaltene-surface interactions with calcite (10-14). The 
calculations are based on density functional theory (DFT) 
within GGA functional with van der Waals (vdW) dispersion 
correction. Asphaltene and resin models were obtained from 
previous studies [1]. These large molecules impose a very 
challenge description at this level. Our results suggests that 
although there is steric hindering in interaction of the aromatic 
ring region on the surface, the organic chains in asphaltene 
molecule plays a significant role on the adsorption process, 
mainly through vdW interactions.  The adsorption energies 
were found to be favorable (~2.40 eV). With adsorption, a 
significant charge rearrangement was observable in the non-
aromatic sites compared with the isolated molecules. The 
calcite (10-14) surface selectively adsorbs the most polar 
asphaltenes from oil and our studies provide a much needed 
description of these interactions at molecular level.  

 
Charge density difference for asphaltene adsorbed on 

calcite surface relative to the isolated systems. Red (positive) 
and Blue (negative). 
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