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Statistical Association Fluid Theory (SAFT) equation of state (EOS) is used to quantitatively describe asphaltene phase behavior in model and live crude oil, for a range of pressures and temperatures, in presence of carbon dioxide (CO2), nitrogen (N2) and normal alkanes as precipitants. The thermodynamic model is shown to provide a useful tool in the analysis of the behavior of gas precipitant/crude oil systems.

In the prediction of the asphaltene onset, the results indicate that CO2 gas caused asphaltene instability when its concentration is about 50mol %.  The predictions also show that N2 injection is more severe that CO2. These results are consistent with available experimental data.

The results presented so far were calculated by treating asphaltenes as a single, monodisperse component in oil. Since asphaltenes are, in actuality, a polydisperse class of compounds with resins as their lowest molecular weight sub-fractions, the effects of asphaltene polydispersity on the thermodynamic phase behavior of oil are investigated.  The volume fractions of precipitants at asphaltene instability onset calculated using these parameters qualitatively agree with experimental findings.

