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Reaction mechanism of ammonia decomposition reaction on oxynitride supported Ni catalyst
(Tokyo Institute of Technology, *Tohoku University) OKazuki Miyashita,! Kiya Ogasawara,’
Masayoshi Miyazaki,' Hideki Kato,? Hideo Hosono,! Masaaki Kitano!

Ni is studied as an alternative catalyst to Ru, but it requires high reaction temperature to
achieve high conversion in the ammonia decomposition . Recently, we have found that CaNH
significantly promotes the activity of supported Ni catalyst at low reaction temperature.
However, the CaNH is highly sensitive toward air and water. In this study, we investigated air
stable oxynitrides as catalyst supports of Ni catalyst.

Oxynitride supported Ni catalysts exhibited 3-18 times higher activity for ammonia
decomposition at 500°C than oxide supported Ni catalysts (Figure 1). Among them, Ni/BaTiOs.
Ny catalyst has best catalytic performance, which is comparable to Ni/CaNH catalyst. TPD
profile and DFT calculation suggests that the catalytic activity correlates with the desorption
temperature of N> from oxynitride support and ammonia is activated at N vacancies on the
oxynitride.
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Fig . 1 Temperature dependence of NH, conversion by various Ni catalysts
Ni/h-BaTiO, N ,(o),Ni/BaTaOZN(o),Ni/LaTiOZN( ),
Ni/BaTiOS(A),Ni/h-BaTiOl_‘(A),Ni/BaSTa ,0,.(A),Ni/La,Ti,0,(A)
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