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The chemical complexity and diversity of an Athabasca vacuum residue was described through quantitative molecular representations of fractions prepared by supercritical fluid extraction (SCFE). The molecular weights ranged from 500 to 4200 g/mol by vapor-pressure osmometry (VPO). The highest molecular weight fraction contained the asphaltenes, while the four lowest molecular weight fractions contained significant concentrations of saturates.  Quantitative molecular representations described these fractions using a finite number of molecules.  These representations differ from schematic or “average” representations as they contain multiple molecules that are consistent with experimental data.  The quantitative molecular representations were created with a Monte Carlo construction method that represented molecules using a series of aromatic and aliphatic groups in an archipelago framework.  This method utilized data from VPO, elemental analysis, and NMR spectroscopy (both 13C and 1H ).  These representations were used to gain insight into the structural chemistry of petroleum fractions by testing different hypothetical structures and comparing the fit of the predicted NMR and elemental compositions with the experimental data.  Consistent biases between the model predictions and the experimental data were indications that the construction of the representations could be improved.  Through this testing, a highly versatile methodology has been developed and refined to represent high molecular weight petroleum fractions at the molecular level.  

