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Carbon monoxide-induced reaction of iron-group-metal cluster cations
with hydrogen
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[ Abstract] We present coadsorption of CO and H, molecules on size-selected free
iron-group-metal cluster cations, i.e., Fe,", Co,", and Ni,", to investigate formation of organic
molecules on the cluster. A H, molecule was adsorbed on bare Co,* and Ni,", whereas Fe,"
is inert. We further examined coadsorption of a H> molecule on Co,CO™, and revealed that
the reactivity of H» adsorption was enhanced by the pre-adsorption of a CO molecule on Co,"
for 8 <n < 10, whereas adsorption of H> on Fe,CO™ and Ni,CO* was always accompanied by
dissociation of CO. The increase in reactivity was inferred to be due to donation of electron
density from CO to the cluster. Furthermore, we performed collision induced dissociation
(CID) experiments of Co,(CO),Hz~ with Ar atoms to identify the products formed on the
cluster.
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(c) Ecol = 2.0 eV

(d) Eco = 2.3 eV
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