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Efficient Hydrogen Production from Formic Acid by PdAgCr Ternary Nanoparticle Catalyst
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Formic acid (FA) is one of the most promising hydrogen storage materials because of its high
H, content, low toxicity, and stable liquid at room temperature. We have reported that the PdAg
nanoparticle (NPs) supported on amine functionalized mesoporous carbon catalyst showed
excellent activity in the FA dehydrogenation. In this study, we aimed to further improve the
activity by adding a third element. As a result, the modification of Cr oxide clusters on PdAg
NPs improved the activity by a factor of 1.6. From various characterizations, we found that the
generation of electron-rich Pd species and the amino functional group on the mesoporous
carbon surface are the crucial factors for the enhanced activity. Kinetic analysis and DFT
calculations suggested that the modification of Cr oxide on the PdAg alloy surface accelerated
the C-H bond cleavage step of from formate intermediate and H, desorption step.
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