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It has been observed that many very stable water-in-crude oil emulsions are associated with the presence of both asphaltenes and solids. In order to design more effective treatments, it is desirable to identify the structure of the asphaltenes and solids at or near the interface.  In this work, model water-in-hydrocarbon emulsions were used to assess the configuration of solids in the interfacial region. The model emulsions consisted of toluene, heptane, and water as well as asphaltenes and solids separated from Athabasca bitumen. A combination of emulsion gravimetric measurements, water drop size measurements, and geometrical considerations was employed to determine the fractional area of the interface occupied by solids and asphaltenes.  The probable size and shape of the solid particles adsorbed on the interface was also determined with the assistance of SEM and TEM images. 


The solids that adsorb at the oil-water interface appear to be clay platelets; that is, individual, thin, plate-like particles varying from less than 100 nm up to 300 nm in lateral extent.  The fractional interfacial area occupied by the solids increased monotonically with increasing concentration of solids in the bulk solution.  For the systems considered here, a maximum in emulsion stability was encountered at approximately a 2:1 ratio of asphaltenes to solids.  There appears to be a synergy between the asphaltenes and the solids; the asphaltenes maintain a rigid interface while the solids form a barrier between the droplets. At lower solids to asphaltene ratios, there are insufficient solids to form an effective barrier, while at higher solids to asphaltene ratios, insufficient asphaltenes remain on the interface to maintain rigidity.

