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Reactions of Cerium Oxide Clusters with Hydrogen Molecules Studied by Gas-Phase Thermal
Desorption Spectrometry (School of Arts and Sciences, The University of Tokyo) OToshiaki
Nagata, Ken Miyajima, Fumitaka Mafuné

Hydrogen atom transfer is a redox process and important in biochemistry and synthetic
chemistry. We investigated hydrogen abstraction by cerium oxide clusters, which are known to
oxidize CO and NO,"? by reacting Ce,O,," clusters with H,. Ce, O, H;" clusters were formed
by the reaction at room temperature. After the following heating, for n = 3, Ce;O7H," released
an OH radical to form CesOsH" at ~600 K, while the other species mainly released O, and H,O
(Fig. 1). CesOsH" is considered stable because of its closed-shell electron configuration. DFT
calculations suggested that the OH release requires A E = 1.60 ¢V (Fig. 2). We will further
investigate H atom abstraction from other molecules and reactivity of Ce,O2,H" (e.g., CesO¢H").
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Fig. 2. Calculated structures and energetics.
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