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TOPIC
Effects of atomically-selected cluster size and cluster-support interactions on electrocatalytic activity

ABSTRACT
Heterogeneous catalysis and electrocatalysis typically involve reactions on the surfaces of clusters of metal atoms, ranging from single atoms to small nanoparticles.  Particularly in the size range below ~30 atoms, there are often strong effects of the cluster size, with activity and selectivity varying by up to an order of magnitude for single atom changes in size.  In addition, small clusters are quite sensitive to changes in the electrode support, which can affect the cluster geometric and electronic structures.  These effects will be illustrated using simple electrochemical reactions catalyzed by atomically precise small platinum clusters (Ptn, n = 1 – 10) supported on planar electrodes such as highly oriented pyrolytic graphite (HOPG), nitrogen-functionalized HOPG, and indium tin oxide.  The oxygen reduction reaction (ORR), the hydrogen evolution reaction (HER), and electrooxidation of primary and secondary alcohols will be used to illustrate the interactions between cluster size and support properties, and how these tune both the activity and stability of the resulting catalysts.
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