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Obtaining cores with wettability that is representative of reservoir conditions is the often elusive goal of coring programs.  The surfactants used in oil-based muds have long been suspected of affecting core wettability  They necessitate extensive cleaning and wettability restoration that add to the uncertainty in the results of core studies.  The introduction of synthetic oil-based muds has compounded the problem of wettability alteration by raising the prospect of surface precipitation of asphaltenes.

In synthetic oil-based drilling fluids, diesel has been replaced for environmental reasons by base oils that are very low in aromatic hydrocarbons.  Several types of base oil are now in use.  They may be paraffinic or olefinic or they may consist of other organic compounds such as esters.  At sufficiently high concentration in mixtures with crude oils, the paraffinic base oils are very likely to precipitate asphaltenes.  Simple tests of asphaltene onset conditions show that a variety of olefinic base oils can also destabilize asphaltenes whereas ester products do not.  

Tests of imbibition rates in Berea sandstone cores have been used to examine the consequences of displacement of crude oils with a number of synthetic base oils.  In all cases examined to date, the products that flocculated asphaltenes also caused water-wet sandstone cores to become markedly less water-wet or even oil-wet.  No such effect on wetting was observed with base oils that did not destabilize asphaltenes.  A simple diagnostic test can be used to test specific crude oil/base oil pairs so that base oils can be selected for specific drilling projects so as to avoid alteration of core wetting by destabilization of asphaltenes.

