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Catalytic activity and selectivity of copper-based ammonia oxidation catalysts for hydrogen
purification ('7oyota Central R&D Labs., Inc.) OMitsuru Matsumoto,* Kiyoshi Yamazaki,’
Tsuyoshi Hamaguchi!

Ammonia has been considered as a promising candidate of the future green energy carrier.
Intensive studies for the ammonia synthesis, decomposition to hydrogen, and combustion have
been carried out. When ammonia is decomposed to supply hydrogen to polymer electrolyte
membrane fuel cell (PEM-FC), the remaining ammonia in hydrogen gas has to be limited below
<0.1ppm to avoid deteriorating PEM-FC. Ammonia selective oxidation (eq. 1) is one solution
to eliminate small amount of ammonia in hydrogen gas.

In this study, we sought the ammonia selective oxidation catalyst in hydrogen gas generated
by thermal decomposition (eql). Material screening was carried out for transition metal as
active site, inorganic compounds as support, and alkali metal as additive. We found Barium
— Copper — sepiolite (sep) catalyst was the most promising combination to achieve both high
ammonia decomposition activity and high reaction selectivity (see Figure 1).
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2NHz > N, + 3H, (Qo=46kJ/mol) (1)
4NHs + 302 > 2N + 6H.0 (Q1=-317kJ/mol) (2)
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Figure 1. Selectivity and Conversion rate for ammonia oxidation reaction with X-Cu-sep catalysts; X=K, Cs, Ba
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