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Ammonia and its sustainable production are increasingly becoming the focus of current 
research. The production of green ammonia—utilizing integrated solar thermal energy—is 
part of our research at the Institute of Future Fuels of the German Aerospace Center. 

Klaas et al. have reviewed four mild-condition ammonia production methods and 
demonstrated that chemical looping is a promising alternative to the Haber-Bosch process, 
which requires high amounts of fossil energy1. To date, there is a lack of systematic studies on 
ammonia looping synthesis. Therefore, we have initiated a systematic theoretical and 
experimental study on ammonia synthesis via redox cycling of binary metal oxides and 
nitrides, using H₂O as a hydrogen source. These activities will be accompanied by a process 
and techno-economic analysis to evaluate the feasibility of a pilot production line. 

This concept has already been experimentally demonstrated by the Abanades group and 
others 2, 3. Within this work, recent results from ab-initio calculations such as DFT are 
presented and evaluated alongside available data from literature. Valuable insights into 
reaction conditions, kinetics, and overall feasibility are provided and discussed. 
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