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The concept of solubility parameter has been widely used in simple thermodynamic approaches to asphaltene stability calculations. Thus, the initial idea of this work was: how can we measure the solubility parameter of a complex mixture and especially as a function of pressure? The concept of solubility parameter was investigated. This parameter is usually calculated at atmospheric pressure by means of heat of vaporisation. However, it is not feasible for a complex fluid system such as a crude oil. In addition, at high pressures, the heat of vaporisation is not a good enough approximation of the heat of vaporization to the gas at zero pressure. Equations of state can be used but the poor description of the volume behaviour would lead to a bad estimation of the solubility parameter.

The solution often recommended in literature is internal pressure, which can be measured. However, these two concepts are quite different and do not represent the same phenomena, especially when pressure is taken into account. In this article, a short presentation of these two concepts (internal pressure and solubility parameter) will be made. Then, the experimental determination of internal pressure as a function of pressure through microcalorimetry and density measurements will be presented. The method was tested with several pure compounds and a few oils were investigated as well. Finally, two cubic equations of state (Peng-Robinson and Soave-Redlich-Kwong) will be employed.

