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Abstract

The adsorption of neutral M, charged M and M, dimers (M = Cu, Ag, Au) on pristine SWNTs as
well as on Stone-Wales and vacancy sites has been studied using a density functional theory at
B3LYP level of calculation. The most favorable adsorption site and geometry relevant to atomic
metal species and metal dimers were identified. Our results for neutral metal atom on the
pristine and defective SWNTs agree very well with previous periodic calculations. The
interaction of metal cations on SWNTs is stronger than that of metal anions and neutral metal
atoms, respectively. This is mainly contributed by the transfer of electron density from metal
species to the nanotubes, counteracted by the Pauli repulsion. Our results are in accordance
with the Mulliken population analysis. The transfer of electron density induces positive charges
of metal species as well as negative charges of carbon atoms of the nanotubes. As far as the
adsorption energy is concerned, the metal species are likely to deposit on the defect site,
particularly on vacancy site, rather than the pristine tube. We also found that the adsorption
energy per atom decreases from metal atom to metal dimers in line with the fact that metal-

metal cohesion dominates over metal-SWNTs interaction.
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