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Study for novel low-temperature ammonia synthesis catalyst with hydrogen
selective activation sites
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In this study, a method for synthesis of ordered mesoporous silica (MS)
layer on the surface of a supported metal catalyst is established. The chemisorption behavior of
hydrogen and carbon monoxide was investigated with respect to the MS-coated catalyst, and the
remarkable selective adsorption ability of hydrogen was clarified. It was also clarified that the
isotope exchange reaction proceeds rapidly even in an atmosphere in which a toxic component is
present in the hydrogen-deuterium exchange reaction. This result indicates the hydrogen selective
activation sites formed by MS coating. Through screening study for various active metals for ammonia

synthesis reaction, it was clarified that the alpha-alumina-supported molybdenum nitride catalyst
exhibits steady ammonia synthesis activity. Since the ammonia synthesis activity of this catalyst is
improved by MS-coating, the catalyst design concept proposed in this study was clarified.
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