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Study on regeneration of catalyst for hydrotreating of high boiling point oil using XAFS
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The hydrodesulfurization activities of regenerated CoMo and NiCoMo catalysts varied greatly depending on
the regeneration temperature. Specifically, the activities of the regenerated catalysts were maximized by
regenerating at certain temperatures. Mo K-edge EXAFS showed that larger Mo sulfide clusters remained
when the spent catalysts were regenerated at lower temperatures, and this may cause reduced activity. On the
other hand, XRD showed that there was increased formation and growth of CoMoQOj crystals when the spent
catalysts were regenerated at higher temperatures, which may also cause reduced activity. If the spent catalyst
is regenerated at a temperature at which no larger Mo sulfide clusters remain and no formation and growth of
CoMoOy crystals occurs, the loss of activity by regeneration may be minimized.

Further, in-situ Mo K-edge EXAFS allowed us to determine the relationship between the regeneration
temperature and the minimum regeneration time required to eliminate the larger Mo sulfide clusters. The
EXAFS analysis suggested that the minimum time required for regeneration increases as the regeneration
temperature decreases.
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