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Abstract: The discovery of the wustite-based catalyst has given a strong impact on the consolidated scientific knowledge of
ammonia catalysts, and greatly improves the activity of ammonia catalysts. And a low-pressure ammonia synthesis process based
on the wustite-based iron catalyst A301 saves the energy consumption of about 1.30 GJ per ton ammonia production . The ruthe-
nium-based ammonia catalyst has broken through the system of iron-based catalyst used in industry for about 100 years. The
KAAP process based on Ru-based catalyst saves about the energy consumption of 1.20 GJ and the cost of 2.2 - 6.6 U.S. dollar
per ton ammonia production as compared to the conventionally reduced-energy design on the same basis. However, ruthenium is
a rare and noble metal on earth, thus it is impossible in industry for the Ru-based catalyst to replace iron-based catalysts in the
near future . The idea of no limit of chemical equilibrium for ammonia synthesis has been proposed to be a potential way in the
supercritical condition.
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