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The conditions at which asphaltene flocculation begins are an important factor in determining the potential for fouling, deposition, emulsion stabilization, and wettability alteration by asphaltenes.  When titrations are conducted at ambient conditions, the results are often reported in terms of volumes of added solvent and flocculent at the onset.  At reservoir conditions, the onset pressure is recorded.  In both cases, what is actually changing is the solubility of the asphaltene fraction of the oil in the remainder of the oil’s components.  Researchers have long suspected that the solubility parameters of asphaltene and oil might be used to describe the onset conditions and predict asphaltene flocculation as a function of thermodynamic variables.  Two major obstacles have impeded progress, however.  The first is the difficulty of direct measurement of solubility parameters for complex petroleum fluids.  Instead, titration data have been interpreted in terms of solubility parameters.  Incorrect interpretations of existing data are the second major obstacle that has slowed progress in the use of solubility parameters to define asphaltene stability conditions.  Correct interpretation of titration data requires an independent measurement or calculation of one solubility parameter, for example that of the starting material (stock-tank oil, live oil, bitumen, or other petroleum fluid).  From that reference point, the solubility parameters of mixtures with solvents and flocculants can be calculated and used to predict onsets at other conditions based on mixture solubility parameters and flocculent and mixture molar volumes, as demonstrated in this paper.

