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H>-D, exchange reaction over supported gold catalysts ('Tokyo Metropolitan university,
2Research center for Hydrogen Energy-based society) O Yuichiro Okuzumi!, Takumi
Nakagawa', Hiroki Miura'*, Tetsuya Shishido'-?

The catalytic conversion of CO, with green hydrogen to value-added products such as
methanol and formic acid is an important technology to achieve a carbon-neutral society.
Supported gold catalysts exhibit higher TOF values for methanol production by CO;
hydrogenation at lower temperatures than conventional copper-based catalysts. Based on the
kinetic analysis, we proposed that the rate-determining step in methanol synthesis is the
hydrogenation of intermediates (HCOO- to CH30O-). In this study, the H»-D> exchange reaction
was performed to evaluate the hydrogen activation ability of supported gold catalysts with
different gold particle sizes, and the correlation between the hydrogen activation ability and the
activity for the methanol synthesis was discussed.

The order of activities for the H,-D, exchange by supported gold catalysts with different gold
particle sizes on the same support was consistent with that for methanol synthesis. Moreover,
these activities were correlated with the length of the perimeter between gold and support. This
result strongly suggests that the perimeter interface between the gold and the support is the
main active site for both the H»-D, exchange and methanol synthesis.
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