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Phase behavior models are used in the simulation of several processes involving heavy oil and 
solvents including in situ recovery processes such as SA-SAGD (solvent assisted steam assisted 
gravity drainage) and surface processes such as solvent deasphalting. These models must represent 
the vapor-liquid equilibrium and liquid-liquid equilibrium behavior observed for the mixtures of 
bitumen and paraffinic solvents created in these processes. The Peng Robinson equation of state 
(PR EoS) is a commonly available tool in simulation packages. This presentation addresses the 
application of the PR EoS to mixtures of heavy oil and paraffinic solvents. The phase behavior of 
mixtures of bitumen and paraffinic solvents is reviewed. A methodology to characterize heavy oils 
for equation of state modeling and to apply the Peng Robinson equation of state (PR EoS) to 
mixtures of heavy oil and solvents is presented. The ability of the PR EoS to capture phase 
boundaries is demonstrated. The weakness of the PR EoS in modeling phase masses and 
composition in the liquid-liquid region is identified and possible remedies are discussed. 
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