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Theoretical study of dissociative adsorption and dimerization of NO
on Ag, and Cu, clusters (n=2, 5, 7, 38).
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[ Abstract] It is experimentally reported that NO dimer is formed on coin metals such as Ag
and Cu but dissociative NO adsorption occurs on Rh and Ru interestingly. In this work, we
investigated NO dimerization on Ag, and Cu, (n = 2, 5, 7, and 38) clusters by CASSCEF,
MRMP2 MP2-MP4, CCSD(T), and DFT with various functionals. Though many DFT
functionals including standard B3LYP underestimate the activation barrier (E,), ®B97X
presents similar activation barrier to CCSD(T). CASSCF natural orbital analysis clearly
shows that charge transfer occurs from the metal frontier orbital to the bonding couple of the
NO n* MOs. The size effect of metal clusters on NO dimerization is also investigated. The E,
decreases in the order Ag, >> Agss ~ Ag; ~ Ags, which is explained by the frontier orbital
energy of these clusters.
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Scheme 1. Schematic representation of investigated metal clusters



Table 1. Energy changes (in kcal/mol) in NO
dimerization on Ag, cluster.
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Figure 1. Geometry changes in NO dimerization by Ag, MP4(SDTQ) 0.0 +210  +23
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