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Pt Y7 F 2 BiFIZ & B1KIE RWGS X DR A7

Elucidation of the mechanism of low-temperature RWGS reaction with Pt sub-nanoparticles
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We recently discovered that Pt sub-nanoparticles supported on TiO; in the reverse water gas
shift (RWGS) reaction exhibit catalytic activity at low temperatures, which is not observed for
nanoparticles. In this study, Pt/TiO; catalysts consisting of a wide range of particle sizes in the
sub-nano- to nano-region were synthesized, and the size effect on RWGS activity was
examined using the synthesized catalysts. The catalytic activity was highest at sub-nanometer
sizes, and the reaction initiation temperature was about 40°C. An increase in the reaction
initiation temperature and a decrease in activity with increasing particle size were observed.
(Fig. 1) Furthermore, the activation energy Ea was calculated from the CO- conversion rate
using an Arrhenius plot. Ea decreased with decreasing Pt particle size and was lowest at sub-
nanometer sizes. This result is consistent with the actual catalytic activity results and supports
the high catalytic activity of Pt sub-nanoparticles. These results confirm the high catalytic
activity specific to sub-nanoparticles in the RWGS reaction.
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