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Ammonia is the second most produced chemical in the world, with annual 
production exceeding 180 million tonnes. More than 98% of ammonia 
manufacturing relies on fossil fuels and is produced through the Haber-
Bosch process, which relies on a high-temperature (450 °C) and high-
pressure (100-200 bar) thermocatalytic reaction. A more efficient ammonia 
synthesis at lower pressures and temperatures has long been a proverbial 
holy grail for scientists and engineers. In this talk, our efforts to produce 
ammonia under milder conditions will be presented. First, the concept of 
reaction-absorption will be presented that can promise ammonia production 
at 10-15 times lower pressure while sustaining the production rates. Ultra-
stable supported metal halides can effectively separate ammonia from the 
synthesis gas at temperatures as high as 300 °C. The second part of the talk 
will focus on efforts to lower the ammonia synthesis temperature. The 
ongoing work on designing a lithium-mediated catalyst for ammonia 
synthesis at 300 °C will be discussed. The seminar will be wrapped up by 
elaborating on the design of an integrated reactive separation for single-
vessel ammonia synthesis under mild conditions.   
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