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IS THERE ANY WATER POOL IN ASPHALTENE MICELLES?
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The asphaltene-water interaction plays a crucial role in the stability of water in oil emulsions because its strength controls the stability of asphaltene adsorption layer of water drops. Recent observations in the formation of the Langmuir layers of asphaltenes at water/oil interfaces might be interpreted by a strong asphaltene-water interaction.

While it is difficult to study the water-asphaltene interaction at interfaces, it is relatively easy to study this interaction by utilizing the well-developed methodology of thermodynamics of homogenous mixtures. This approach also provides vital information about the association of asphaltenes in the bulk of the solution. The molar volumes of fractionated asphaltenes were measured by an oscillation tube densitometer. The characteristic changes observed in the molar volume versus asphaltene concentration functions were interpreted by the association of asphaltenes in the bulk of solution. Similar changes were observed in the molar volume of asphaltenes in function of the aliphatic-to-aromatic ratio of the solvent. The association or precipitation of asphaltenes can be characterized by density measurements at wide concentration, temperature and pressure ranges. The molar volume of water in asphaltene/toluene systems turned to be either similar to the molar volume of water in toluene (22 cm3/mol) or higher (26 cm3/mol) depending on the molar mass of the fractionated asphaltenes. These values are distinctly different from the molar volume of bulk water (18 cm3/mol). These observations are not compatible with the inverse micellar model of asphaltenes because according to this model, the water should possess bulk or close to bulk properties in the core of asphaltene micelles. Asphaltenes probably form loose aggregates in which the water molecules “wet” the polar groups of asphaltenes only.

