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Ammonia decomposition reaction has been regarded as a promising technique for on-site
hydrogen production toward the realization of hydrogen energy society. Transition metal (e.g.
Ru, Fe, Co, Ni) supported on oxide is typically used as a catalyst for ammonia decomposition
reaction, especially Ni-based catalysts are suitable for practical application due to its high
dehydrogenation ability and cost advantage. However, the ammonia decomposition
performance of Ni-based catalysts is still not sufficient under relatively low-temperature region
(400—500°C). The anion vacancy site (e.g. O*", S, H vacancy) over various support materials
(e.g. oxide, sulfide, hydride) often functions as an adsorption and/or active site for various
catalytic reactions. From this point of view, nitrogen-containing materials with chemically
active nitrogen species have a significant potential as catalyst support for ammonia
decomposition because ammonia molecule is likely to adsorb on their nitrogen vacancy site.

In this study, nitrogen-containing materials such as CaNH, h-BaTiOs-N,, rare-earth nitrides
were applied as support material of Ni catalyst in ammonia decomposition. We demonstrated
that these materials significantly enhance the ammonia decomposition performance of Ni-
based catalysts, and the anion vacancy site at the Ni-support interface plays a key role in the

activation of the ammonia molecule.




