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Development of ammonia synthesis systems from nitrogen and hydrogen molecules
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CuPd alloy and Ru nanoparticles were produced by chemical reduction method and
photocatalysts were prepared by mounting these nanoparticles on Ti02, an oxide semiconductor support
(CuPd/Ti02, Ru/Ti02). We performed hydrogen evolution reactions by irradiating UV light to the prepared
catalysts in the presence of methanol as a sacrifacial reagent. Next, ammonia synthesis on Ru/Ti02 was
conducted. Under UV irradiation, ammonia concentrations were found to increase with reaction time in the
reaction solution with N2 bubbling, while little increase was observed without irradiation. Moreover, we
confirmed ammonia generation on CuPd/TiO2 under similar conditions as mentioned above. These results
suggest that ammonia can be prepared from nitrogen gas and photocatalytically generated hydrogen on
photocatalysts.
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