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Solubility parameter and the application of carbon dioxide (CO,) to enhance oil recovery

Gloria Meyberg Nunes Costa
Universidade Federal da Bahia, Brazil

he gas injection process is one of the most efficient enhanced oil recovery methods in the petroleum industry. Significant

amounts of residual oil can be recovered by this procedure. A key parameter of a gas injection design is the Minimum
Miscibility Pressure (MMP) that is the pressure at which the local displacement efficiency approaches 100%. Based on the
concept of estimated solubility parameter calculated with the oil saturation pressure and reservoir temperature, properties
readily available for any reservoir, a new methodology was developed to compute MMP for pure CO, and good results are
observed when compared with experimental data from literature.

However, the injection of carbon dioxide (CO,) to enhance oil recovery can induce precipitation and deposition
of asphaltenes. The consequences generally include changes in reservoir wettability, formation damage, and wellbore and
downbhole facilities plugging, affecting the project budget due to production delays and costly clean up procedures. A new
method was developed which enables the detection of the conditions at which the onset of asphaltene deposition occurs. This
approach is solely based on monitoring the difference between the asphaltene solubility parameter and the solubility parameter
of the solvent containing the non-asphaltene liquid and CO,. The experimental data required for the implementation of the
method are the oil composition stops at C™* fraction, the bubble point pressure at the reservoir temperature and the SARA
(saturates, aromatics, resins and asphaltenes) analysis. The applicability of this method to predict asphaltene onset precipitation
is demonstrated by extensive tests using data from literature.
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