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Abstract: Ammonia has arisen as an aƩracƟve potenƟal large‐scale energy carrier due to its improved storage and 

transport over hydrogen, provoking calls to explore a potenƟal Nitrogen Economy. Two fundamental technologies are needed 
in order to realize a zero‐carbon nitrogen energy economy: (1) Ammonia synthesis from solar electricity, and (2) high‐
performance direct ammonia fuel cells. Both are mechanisƟcally challenging mulƟ‐proton, mulƟ‐electron transformaƟons, 
prompƟng invesƟgaƟons into the fundamental coordinaƟon chemistry and reacƟvity of ammonia with transiƟon metals. We 
report unusual reacƟvity of ammonia with metal‐metal bonded compounds that results in the spontaneous metal‐centered 
reducƟon and oxidaƟon of ammonia to dinitrogen. MechanisƟc aspects of this chemistry will be presented as well as results 

on electrocatalyƟc oxidaƟon of ammonia to dinitrogen.  
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