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Data-driven optimization of NH3 decomposition catalysts 

Aim 

The aim of this project is to make use of literature data for the design and synthesis of new high-

performance NH3 decomposition catalysts with consecutive testing. 

 

Justification 

Ammonia is the second most produced chemical 

globally, with around 88% of its demand stemming from 

its critical role in fertilizer production. As the world shifts 

towards decarbonizing energy systems, ammonia 

decomposition emerges as a highly promising method 

for on-site, on-demand hydrogen generation. When 

produced using hydrogen with a very low carbon 

footprint, ammonia can serve as an efficient carrier and 

source of carbon-free hydrogen, further supporting the 

global energy transition towards cleaner and more 

sustainable solutions.  

Advantages of ammonia include (i) its high volumetric 

and gravimetric hydrogen density1, (ii) the relatively low 

minimum energy penalty of 16% required for its 

decomposition2, and (iii) the very low levels of 

contaminants in the hydrogen product3 compared to 

methane/methanol-reforming, reducing the energetic 

and economic burden of downstream separation. 

 

Program 

▪ Literature survey to establish a database for synthesis-property-performance correlation analyses 

of NH3 decomposition catalysts. 

▪ Correlation analyses and identification of the main drivers for catalyst performance using data 

science packages available for Python. 

▪ Formulation of next-generation NH3 decomposition catalysts based on correlation analyses. 

▪ Synthesis, characterization and testing of next-generation NH3 decomposition catalysts. 
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