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(57) Abstract: Implementations of the disclosed subject matter provide a process for upgrading refinery residue feedstock. Step a) may
include introducing the refinery residue feedstock into a fluidized bed reactor as a solid. In step b), the refinery residue feedstock may be
heated to a devolatilizing and thermal cracking temperature in the fluidized bed reactor to produce a product stream comprising gaseous
hydrocarbons and solid coke. The gaseous hydrocarbons may be subjected to catalytic hydroprocessing, in step c), in the presence of
molecular hydrogen to increase the hydrogen to carbon ratio and lower the average molecular weight of the gaseous hydrocarbons. In
step d), the gaseous hydrocarbons may be separated from the solid coke. In step ¢), the gaseous hydrocarbons from step d) may be
subjected to further processing to produce at least one of: C1-C3 hydrocarbons, liquefied petroleum gas, naphtha range hydrocarbons,

and middle distillate range hydrocarbons.
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