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Abstract: Simulation of flow assurance issues, compositional grading, and 
enhanced oil recovery requires accurate modeling of phase behavior, 
transport properties, interfacial properties, and molecular level self-assembly 
of surfactant formulations.  Past approaches in the industry have required 
specialized thermodynamic models for varying conditions and for each 
separate phase with sometimes unsatisfactory results.  Advances in 
statistical mechanics at Rice University are enabling engineers to predict 
fluid properties in the hydrocarbon, aqueous, and gaseous phases as well 
as the interfacial properties between these phases with a single unified 
model.  

The approach taken at Rice University is based on our SAFT equation 
of state.  This model is widely applied in industry to describe the phase 
behavior of complex fluids from high performance polymer solutions to 
asphaltene phase behavior.  The model is also used to predict partitioning of 
inhibitors between aqueous and hydrocarbon phases.  In this presentation, 
the molecular basis of the SAFT approach will be described.  Applications of 
the SAFT model to asphaltene phase behavior and deposition as well as 
compositional grading of asphaltenes will be presented.  Successes in 
predicting water content in hydrocarbons using SAFT will also be 
discussed.  Further extension of the model in the form of a classical density 
functional theory to predict interfacial properties such as surfactant behavior 
will be presented.  
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