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Fouling of process vessels and heat-transfer equipment is a major concern in processing heavy oils and bitumens, due to the operational costs of removing deposits from equipment and higher fuel consumption. Asphaltenes play an important role in fouling of equipment, through mechanisms that include liquid-phase instability and coke formation. At these elevated temperatures, recent research suggests that asphaltenes are likely fluid even in the absence of other oil components to serve as solvents. At short reaction times, the toluene-insoluble material (i.e. coke) also displays liquid behavior. In this case, the deposition of asphaltenes and toluene-insoluble components coke on solid surfaces may be controlled by the wetting and adhesion of asphaltenic liquids on solid surfaces. An important property in assessing wetting and adhesion of liquids to solids is the contact angle.  

Here we report on the use of a novel method to measure the wetting of liquid asphaltenes on solid surfaces in a nitrogen atmosphere.  Curie-point alloys heated in an induction furnace are used study asphaltene behavior at 250-450 (C. Video images of droplets of asphaltenes on surfaces of iron-nickel, aluminum, gold, and graphite were analyzed to determine the contact angle.  Each experiment gave between 2 and 6 values of contact angle, depending in the method used to the angle determination, allowing analysis of repeatability and statistical significance. The contact angles of asphaltenes subjected to rapid heating were in the range 58-78(. The role of temperature and surface properties on the observed contact angle is discussed.

