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The Ammonia Economy and a Novel Electrolytic
Ammonia Synthesis Process under Atmospheric Pressure

Yasuhiko ITO
Energy Conversion Research Center,Doshisha University
1-3 Miyakodani, Tatara, Kyotanabe, Kyoto 610-0321, Japan

Abstract: An ammonia-based economy has many advantages for the future low carbon society.
The ammonia economy is also helpful to avoid a critical food shortage caused by the rapid
population increase in the world. However, an absolute precondition for the ammonia based
economy, is the creation and development of novel ammonia synthesis processes. The
conventional Haber-Bosch process, in which natural gas is used as a hydrogen source,
unavoidably emits COz. Against the above background, a novel electrolytic process for direct
ammonia synthesis from water and nitrogen under atmospheric pressure has been proposed and
is currently being developed for practical application by the author and his collaborators.
Experimental investigations using a prototype cell reveal that the novel electrolytic method
requires lower energy than ammonia synthesis by a combination of water electrolysis and the
Haber-Bosch process. This paper describes various aspects of the future ammonia industry and
presents an overview of the type of economy in which ammonia would be the base of the energy

system.
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