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Investigation of the electronic state of the subnano Pd cluster catalysts and
the cluster size effect
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Size-selected subnano Pd clusters can be synthesized within the surface functionalized poly(propylene
imine) dendrimers. To investigate the relationship between the cluster size and the electronic property of the
Pd clusters, Pd-L; edge XANES measurements were carried out. The white line intensity of the Pd L3 edge
XANES spectra of the Pd clusters decreases with increasing the size of the Pd clusters. Furthermore,
hydrogen treatment of the Pd clusters induces the decrease of the white line intensity, which indicates the

formation of Pd-H species.
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Fig. 1. Pd L; edge XANES spectra of dendrimer
encapsulated subnano Pd clusters without H;
treatment. Energy offset is taken to be the position
of the white line peak top of Pd foil.
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Fig. 2. Pd L; edge XANES spectra of dendrimer
encapsulated subnano Pd clusters (a) Gs-Pd4, (b)
Gs-Pds, (c) Gs-Pdie, (dashed line; without H,
treatment), (solid line; after H, treatment).
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