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Structural Analysis of Atomic-Pd Loaded on Zeolites by XAFS
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Suzuki-Miyaura coupling reaction was performed over the Pd/USY catalyst. We found that the Pd/USY exhibited
extremely high activity when bubbling with 6% H, were applied to the reaction before and during reactions. Pd-K
and Lz edge XAFS analysis revealed the formation of atomic Pd with cationic character in o-xylene. Furthermore,
catalytic activity of Pd/USY prepared under different steaming conditions was correlated with the strong Brgnsted
acid sites arisen from extra-framework Al, which was characterized by the peak appeared at 3598 cm™ in IR
spectra. Based on these data, atomic Pd anchored on the strong Brgnsted acid site of USY zeolite was ascribed to

the active species.
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Fig. 1. Time course change in the conversion of bromobenzene over 0.4
Wwt%-Pd/USY with or without 6%-H, bubbling. USY was prepared by steaming of

NH,-Y at 823 K for 10 h with 18%H,0.
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Fig.2 (a) Pd-K edge EXAFS Fourier transforms of Pd/USY, (b) Pd-L; edge
XANES of Pd/USY treated with bubbling-H, in o-xylene at 383 K and

reference samples.
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Fig. 3. Proposed model structure of the atomic Pd anchored on the strong

Bransted site of USY zeolite.



