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Coke-induced deactivation and coke regulation strategies of zeolite catalysts
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Abstract: Coke has long been regarded as a primary cause of deactivation of zeolite catalysts and it is often necessary to regenerate
deactivation zeolite catalysts by air burn-off in industry. By reviewing the current research status and challenges of coke, it is found that
the morphologies, structures and evolution are synergistically influenced by multiple factors. The role of coke in reaction processes can
no longer be simply reduced to a purely negative effect. On the one hand, excessive deposition of coke can cover active sites on the
catalyst surface and hinder molecular diffusion, leading to deactivation of catalysts. On the other hand, a moderate amount of coke can
play a positive role in catalyst synthesis and the regulation of reaction pathways. With the deepening of understanding of coke, the coke
regulation strategies are shifting from “passive removal” to “active regulation”. Specifically, adjusting the reaction atmospheres can
significantly prolong catalysts’ lifetimes and optimize product distributions, while strategies like pre-coking and partial regeneration can
increase the light olefin selectivity and reduce CO, emissions. This study can provide reference for achieving the goals of high product
selectivities, low energy consumptions and green sustainable development in industrial catalysis.
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Fig.1 Coke-induced deactivation and regulation strategies of zeolite catalysts: Coke formation and morphologies, “double-edged

sword” effects, regulation and utilization and cross-scale characterizations
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Fig.2 Comparison of publication volumes on catalytic activity,

selectivity and stability in catalysis field
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Fig.3 “Double-edged sword” effects of coke in MTO reaction
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