Supported Metal Nanoclusters as Heterogeneous Catalysts in Flow
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Introduction

e Heterogeneous metal catalysis plays an integral role in chemical manufacture

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

INDUSTRY, INNOVATION 1
AND INFRASTRUCTURE

e Metal nanocluster catalysts could enable metal loadings to be drastically reduced without compromising activity

e The use of flow chemistry to maximise the potential of these catalysts remains underexplored

e This work investigates how these catalysts perform in a packed bed flow reactor, with a focus on their catalytic activity and stability

Catalyst synthesis via magnetron sputtering

Main chamber
@ Argon ions fired at metal target

@ Metal atoms ejected from target and fall onto support

@ Metal atoms diffuse over support to form clusters’
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Catalyst testing and characterisation

Advantages of heterogeneous catalysis in flow

e Flow chemistry can improve the efficiency and safety of heterogeneous catalysis over batch
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e Packed bed reactors are often used to investigate heterogeneous catalysts in flow due to

their simple set-up: eToToToToRoTOTOTOTOe
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@ Catalyst/diluent packing regime impacts activity
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@ Particle size of the diluent mixed with Pd/ZnO can impact catalyst performance

supported on ZnO

Under an optimised mixed packing

Glass bead diluent regime, Pd/ZnO displays high activity
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@ Catalyst deactivation remains a challenge, and is attributed to cluster agglomeration
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Conclusions Future work

e Pd nanoclusters supported on ZnO have been synthesised by magnetron sputtering, and demonstrated

high activity for allylbenzene hydrogenation in a packed bed reactor

e Packing regime of the catalyst within the reactor, as well as particle size of the diluent used, can impact

catalyst performance
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e (Catalyst support modification to reduce Pd nanocluster agglomeration during reaction

e Test alternative support types to further understand nanocluster performance, e.g.
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