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Thermal fouling caused by asphaltene deposition from unstable heavy oil systems was investigated in an oil re-circulation loop equipped with an annular heat transfer probe. Vacuum residues from Cold Lake (VR), and Athabasca atmospheric tower bottoms (ATB) were blended with diluents of a range of saturates (56-99%), aromatics (0-25%), and resins contents (0-19%). Selected heavy oil mixtures of 1.3-1.8% asphaltene content were re-circulated at constant velocity and a fixed bulk temperature of 85ºC. The heat transfer probe was operated at constant heat flux, with initial surface temperatures in the range 230ºC to 290ºC. For both VR and ATB, fouling rates were much more severe when aliphatic diluents were used, and decreased as the aromaticity of the diluent was raised. The addition of small amounts (2-5%) of a resin and aromatics-rich fraction, decreased substantially the extent of fouling at any time. The effects of surface temperature on fouling rates were determined. Solubility parameters based oil compatibility models from the literature were calculated from flocculation titration measurements, and used to predict the stability of the oil mixtures. The rate of fouling under fixed temperature and flow conditions is shown to correlate with the solubility parameters. Thermal fouling deposits were characterized by elemental analysis, thermo-gravimetric analysis and scanning electron microscopy. A comparison was made of the composition of the thermal deposits and of asphaltene precipitates recovered by hot filtration from isothermal precipitation tests. The relation between asphaltene precipitation and the fouling of heat transfer equipment is discussed.  
