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Understanding the use of solvents in the economic recovery of bitumen from oil sands in Alberta, 
Canada, continues to be a relevant research area [1]. In addition, understanding the underlying 
behaviour of different solvent types in solvent oil recovery is still not well described in the 
literature, nor is the scaling of the processes from lab to field scale. This research uses a scaling 
approach that was developed for thermal processes [2], in conjunction with the use of reservoir 
simulation [3] to understand the mechanisms described by the scaling groups to examine and 
compare several multiple solvent oil recovery processes that were proposed in a patent by Texaco 
[4].  
To understand the effectiveness of the method of injecting multiple solvents, simulation tests on 
CMG software STARS were conducted. The objective was to explore the different mechanisms 
and the implications of scaling for 9/26 claims outlined in patent 4,004,636 [4[, using the CMG 
STARS simulation software to assess the proposed claims. A comparative analysis was 
conducted on the influence of different parameters, such as temperature and capillary pressure, 
used to manifest scalability characteristics.  
The aim was to identify the claim within the patent that exhibits the most favorable oil recovery 
and scalability. Results are presented for 9 different claims with variant conditions have been 
tested for the field scale (scale 3) and then were scaled down to mid and laboratory scales (scale 
2 and 1, respectively). This subset of the claims used steam, butane and heptane for the multiple 
solvent strategy where one solvent is in the gas phase upon injection, while the second solvent is 
in the liquid phase upon injection. Different concentrations and injection orders were studied 
according to the patent recommendations.  
A comparison of the results obtained from using multiple solvents for enhanced oil recovery are 
presented for the three scales for 9 different claims. 
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