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Catalyst deactivation in hydroprocessing of heavy feedstocks is a major concern in the refining industry.  Catalyst deactivation is usually due to coke formation that covers the active sites of catalysts, but the causes of coke formation and catalyst deactivation are not fully understood.  Proposed coking kinetics and observed coke deposition phenomena and models appear to be inconsistent.  Some unexpected coke deposition phenomena indicate that phase behavior effects arising at the nano and/or the macro scale may be important contributing factors that influence coke formation and deposition.  For example, at the macro scale, if multiple phases are present, which phase is continuous and which phase wets a catalyst can have an important bearing on outcomes.  At the nano meter length scale, clearly only molecules or molecular aggregates that are small enough to penetrate catalyst pores can foul interior surfaces.  
In this paper, our recent work related to the testing of these two hypotheses is presented.  Heavy oil + diluent mixtures, selected to exhibit multiple phase behavior zones (e.g.: L1V, L2V, L1L2, etc.) over a narrow range of temperature and pressure at fixed composition, and hot filtered to remove structures above specified size ranges are employed for this purpose.  A key aspect of the work is that we are able to control the bulk phase that wets a catalyst from the inception of experiments, and monitor phase properties as they evolve.  The findings are expected to provide insights that will spur the creation of links between coking kinetics and coke deposition models.

