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Theoretical insight into catalytic activity of Au twin-particle using
quantitative assessment of nanoparticle flexibility
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[Abstract] Recently, it has been reported that the morphology of Au nanoparticles (NPs)
affects the catalytic activity of CO oxidation; twin crystal NPs show higher activity for CO
oxidation than single-crystal NPs. We have studied the morphology effect of Au NPs using CO
as a probe molecule using density functional theory calculation. In the case of Au NPs with a
size of more than 2 nm, CO adsorption energy on the Au NPs is quantitatively evaluated by a
coordination number (CN) of adsorption sites. On the other hand, CO binding to a multiple twin
NP with a size of about 1 nm cannot be determined by the CN and the morphology effect is
apparently found. This morphology effect is related to a deformation of the whole NP structure
before and after CO adsorption.
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