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Synthesis_of Zeolite Catalysts with Highly Active lIsolated Heteroatoms through
Co-precipitation of Metal Precursors with Anions
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In this study, a novel method for post-synthesis of Hf-Beta was developed.
Dealuminated zeolite Beta was impregnated with hafnium chloride with ammonium fluoride together, and
then calcined at a high temperature to produce zeolite Hf-Beta. The resulting materials showed
extremely high activity for the transfer hydrogenation reaction of ketones. Making use of various
characterization techniques as well as quantum chemical calculation, the mechanism for the formation
of highly active Hf sites was estimated. It was presumed that during impregnation or calcination at
low temperature, Hf-F complex species were generated and decomposed by high temperature calcination
to form highly active Hf sites in the zeolite framework.
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