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A project was devised to determine what constituents in water-in-crude oil emulsions control emulsion stability.  The work entailed gathering two independent groups of data.  The first group required extensive characterization of a number of different emulsions.  The emulsions were composed of crude oil having a wide range of chemical properties, e.g. API gravities ranging from 12-31° and asphaltene content from 0-16% by weight.  The second group of data centered on using an extensive group of demulsifiers.  By using a host of demulsifiers in a standardized bottle test, the stability of the emulsions was probed.

Issues addressed in this study include which crude oil components or properties (to name a few - asphaltenes, resins, naphthenic acids, solids, aromaticity, metal content, viscosity) inhibit water drop, create off-spec oil and generate poor oil-water interfaces.  Several types of analysis, including linear regression, principal component analysis and partition trees, were utilized to find key relationships.  When comparing numerous crude oil components and properties simultaneously, solid content showed an overwhelming ability to describe the stability of water-in-crude oil emulsions.  These studies suggest that without the inclusion of solids, emulsion stability as observed in the field cannot be adequately described.  Furthermore, based on filtration through 0.45 micron filter paper, all crude oils studied to date contain solids.  Extrapolation of this finding indicates there are no solid-free crude oils.

