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A number of problems have been reported for solid particles and contaminants in petroleum refining, including plugging of narrow tubes and filters. The latter problem has been well recognized as being caused by dry sludge produced under severe reaction conditions.

The present talk reviews several examples of plugging through the analysis of plugging substances and their reproduction under simulated conditions. The cases to be covered are: dry sludge in products from the severe hydrodesulfurization of vacuum residue, plugging of filters and heat-exchangers in severe hydrodesulfurization of vacuum residue and decant oil, as well as naphtha hydrotreaters, and in the product lines in the catalytic oxidation of butane. Analytical results on plugging materials are summarized to show their characterizations, and to deduce their formation schemes.

The phase separation due to poor dissolution activity of the matrix and lower solubility of small portion of the product often triggers the deposition of plugging materials such as mesophase spheres, catalysts and contaminants. The contaminated solid particles, such as iron sulfide and alkali metal compounds on mineral contaminants, accelerate the carbonization on the surface to cause the plugging of the filter and the catalyst bed. It is also suggested that the accumulation of deposited substances is controlled by slight changes in process conditions, such as lowered oxygen concentration in catalytic oxidation. Based on the characteristic features of deposited substances, reproduction of the formation of deposits was attempted in the laboratory to examine the mechanisms of formations, and to propose several procedures to reduce or eliminate the plugging substances.

