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Model structures for asphaltene and resin obtained from the vacuum residue of Maya crude oil were successfully constructed on the basis of structural analyses. The energy-minimum conformation calculated by molecular mechanics / molecular dynamics simulation for the asphaltene showed that structures aggregated through cooperative noncovalent interactions are the most stable.
Effect of coexistence of resin molecules on relaxation of asphaltene aggregates was investigated by molecular dynamics simulation at several temperatures. It was found that part of the asphaltene aggregates dissociated at 300 oC by the interaction of resin molecules, however, the other part of aggregates was still stable under this condition. In addition, such a dissociation behavior was not observed without resin molecules. 
Next, effect of solvent addition to the mixture on the structural relaxation for asphaltene aggregates was evaluated. In the case of quinoline, at 300oC a greater effect was observed; all aggregates dissociated by attack of quinoline in addition to that of resin. The effect of different solvents will be also presented. Finally these simulation results will be compared with experimental ones.

