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Computational studies can be carried out on the effect of size, composition, and
support on the catalytic properties of a nanoscale clusters using density functional
theory. They provide insight into the special reactivity properties exhibited by
supported metal and metal oxide clusters that are not observed in their bulk analogs,
which can make them attractive as new materials for catalysis.*® Understanding the
properties of these clusters is instrumental for addressing fundamental aspects of
catalysis that may lead to the development of new classes of catalytic materials with
control of their bond breaking and making capabilities. Our effort, which is integrated
with experimental work on synthesis, characterization, and catalytic testing, is
resulting in the discovery of structure-property relationships of supported nanoscale
metal clusters. While the computational studies can provide information on the
structural and electronic properties of the intermediates involved in the reaction
mechanisms, it is difficult to experimentally obtain information on these intermediates
and, thus confirm the computational modeling. Several examples will be given of
catalytic reaction mechanisms and the complexities involved.
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