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Revealing the Mechanism of Selective Catalyst Poisoning and Deriving the Optimal
Structures of Poisons for Enhanced Catalytic Reactions
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This study elucidates the mechanism of selectivity improvement by reversible
catalyst poisons. We also aimed to propose a strategy to derive optimal structures of poisons. In
the hydrogenation of mixed aromatic compounds over Rh/Si02, which usually one aromatic compounds
hinders the reaction of others, cooperative adsorption between was found to enhance the reaction
rate. DFT calculations revealed that molecular associations reduce activation barriers. N-containing
compounds were screenedusing an automated flow reactor. 1,10-Phenanthroline showed superior
selectivity by strongly adsorbing to non-selective Pd sites, effectively suppressing undesired
hydrogenation pathways. The combination of experimental and computational approaches demonstrated
that substrate & catalyst modifier interactions play a central role in reaction outcomes. These
findings offer a rational, quantitative basis for catalyst poison design, shifting from empirical
selection to predictive optimization.
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