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CO;, Hydrogenation to Methanol using Pt-loaded Molybdenum Sub-oxide Catalyst
(‘Graduate School of Engineering, Osaka University, *Unit of Elements Strategy Initiative for
Catalysts & Batteries, Kyoto University, *JST PRESTO, *Kyoto Institute of Technology)

O Yasutaka Kuwahara,'** Koji Hamahara,' Takashi Mihogi,' Hisayoshi Kobayashi,'** Hiromi
Yamashita'~

Production of methanol from CO; is a promising chemical process that can alleviate both the
environmental burden and the dependence on fossil fuels. We herein report that oxygen-
defective molybdenum sub-oxide coupled with Pt nanoparticles (Pt/HiMoOs.y) affords high
methanol yield in liquid-phase CO, hydrogenation under relatively mild reaction conditions
(total 4.0 MPa, 200 °C), outperforming other oxide-supported Pt catalysts in terms of both the
yield and selectivity for methanol. Experiments and comprehensive analyses reveal that
abundant surface oxygen vacancies in HMo0Os.y confer the catalyst with enhanced adsorption
and activation capability to transform CO> to CO, and the Pt nanoparticles act as hydrogenation
sites for the CO intermediate to afford methanol. Based on the experimental and computational
studies, an oxygen-vacancy-mediated “reverse Mars—van Krevelen” mechanism is proposed.
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