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Abstract
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We have studied the adsorption of Pd, (n=2-5) clusters on the single-walled carbon
nanotubes (SWNTs) by means of the B3LYP/6-31G (d) hybrid density functional
method. The quantum cluster model of C,,H,, has been employed for representing the
single-walled carbon nanotubes (SWNTs) with atomic vacancy. Our results showed that
the Pd, clusters remain the same geometry as found in gas phase. These results imply
that the interaction between metal-metal of the Pd, clusters is stronger than the
interaction of the metal-SWNTs. Also, the adsorption of CO molecule on Pd, (n = 2-5)
has been investigated as well as on Pd,;-CgH,, complex. We found that the interaction
of CO on Pd,;-Cg9H,o complex is stronger than that of on the Pd, cluster by about 10
kcal/mol. This indicates that the carbon nanotubes facilitate the adsorption of CO
molecule. Finally, the reactivity of the Pd,-CgeH,, complex has been evaluated by
studying the CO oxidation. The Pd,;-CgH,, complex decreases the activation energy of
this oxidation reaction by 7 kcal/mol compared with the Pd, cluster. The reaction was

found to be an exothermic process with 25.9 kcal/mol.
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