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Regular solution theory with a liquid-liquid equilibrium was used to model asphaltene precipitation from Western Canadian bitumens diluted with n-alkanes. The input parameters for the model are the mole fraction, molar volume and solubility parameters for each component. Bitumens were divided into four main pseudo-components corresponding to SARA fractions: saturates, aromatics, resins, and asphaltenes. Asphaltenes were divided into fractions of different molar mass based on the gamma molar mass distribution. The molar volumes and solubility parameters of the pseudo-components were calculated using solubility, density, and molar mass measurements. The preliminary model results for Western Canadian bitumens were in good agreement with experimental measurements at ambient conditions. 

The existing model is extended to the prediction of the precipitation of asphaltenes from Athabasca and Cold Lake bitumens diluted with n-alkanes over a range of temperatures and pressures. The effects of temperature and pressure are modeled using a temperature dependent solubility parameter and the density of the diluents, respectively. The applicability of the model, at ambient conditions, was also tested on heavy oils from South America, Russia, and Indonesia diluted with n-alkanes. Model fits and predictions are compared with the measured onset and amount of asphaltene precipitation for seven bitumens and heavy oils. 

