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Dynamic modeling and simulation of a slurry bubble column reactor (SBCR) for hydrocracking
and hydrotreating of vacuum residue.
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Slurry—phase hydrocracking recently has ganed great nterest in heavy ol upgrading field because
of the remarkable feed flexibility with high conversions, a smple design and an easy operation with
nearly isothermal mode. To design a mare efficient reactor with optimum reaction conditions, this
study proposes one—dimensional dynamic model for a durry bubble column reactor (SBCR). An
axial dispersion model and a gas holdup carrelation derived from cold—-bed experiment are used to
present the hydrodynamics of SBCR. The kinetic models for hydrocracking and hydrotreating are
developed from durry hydrocracking experiment at a CSTR. The hydrocracking kinetic model
takes mto account of a five-lunp model. The hydrotreatng knetic model mncludes hydro—
desulfirizaton, hydro-demetallization, hydro-deasphaltenization, hydro—demicrocarbonization. I
addition, hydrogen consumption kinetic is also ncluded. Results showed that the model can
adequately represent the phenomena occurring in the SBCR with a less than 10% error compared to
experimental data.
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