[C]C403-3am-03 The 105th CSJ Annual Meeting

Electrochemical reduction of CO2 with hydride doped barium
titanate.

(‘Institute of Science Tokyo, *High Energy Accelerator Research Organization, *Kyoto
University) Olssei Yamamoto,' Tomoki Kanazawa,” Shunsuke Nozawa,? Daichi Kato,’
Hiroshi Kageyama,® Kazuhiko Maeda'

Keywords: Oxyhydrides; Electrocatalysts; Carbon dioxide reduction reaction

Oxyhydrides, in which oxide and hydride ions coexist in the same compound, are a
new group of compounds that have been developed recently.! A typical perovskite
oxyhydride BaTiOs.,H, contains hydrides in its crystal, but is chemically stable under
atmospheric pressure. This material is known to be active as a thermal catalyst for NH3
synthesis and CO; reduction, and has attracted attention as a novel catalytic material.>* The
catalytic properties are attributed to sufficient diffusivity and anion exchange properties of
the hydride ions stabilized in oxide frameworks. While this material is also promising as an
electrochemical device for chemical/energy conversion due to its metallic conduction, it has
never been evaluated as an electrocatalyst for CO; reduction. Our research group has
discoverd that BaTiO;..H, could be a promising new electrocatalyst for the production of
alcohols from CO,. In this study, we investigated in detail the effect of hydride in
BaTiO;.H; crystals on the CO; reduction activity.

BaTiO;..H, with different hydride contents x were synthesized by changing the raw
material ratios of the precursor oxide and calcium hydride, and the x-dependence of the
activity was investigated. When CO; reduction was conducted in acetonitrile, the product
distribution changed with respect to the hydride content, indicating that the hydride in the
crystal may contribute to the selectivity. There was also a trend toward an increase in the
number of multi-electron reduced species with hydride content. A series of control
experiments indicated that the reduction reaction proceeds electrochemically and that
hydride does not simply react as a reducing agent. XAFS and XPS measurements indicated
that surface hydrides may be involved in the catalytic reaction.
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