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Solar-thermochemical redox cycles 
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→ nitrogen/oxygen depleted air: 

application in Haber-Bosch 

ammonia production  

(currently > 1% of world primary 

energy consumption[1]) 
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Example: Laboratory scale air separation with SrFeO3-δ 
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Designing perovskite solid solutions 
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DFT results – redox enthalpies for > 240 perovskite-brownmillerite pairs  
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• Wide range of redox enthalpies spanned:  
      -340 to 706 kJ/molO 

 

• Over 50 % in the range from 50 to 400 kJ/molO 

 

ranked list: 
 
 
 
 
 
 
 
 
 
 
 
 

average distance between two consecutive entries: 2.5 
kJ/molO 
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Modelling the redox cycle to rank materials according to their energy 

demand 

DLR.de  •  Chart 6 

[5]   Vieten, J.; Bulfin, B.; Huck, P.; Horton, M.; Guban, D.; Zhu, L.; Persson, K.; Roeb, M.; Sattler, C., Energetic analysis of two-step thermochemical cycles based on perovskite solid solutions. prepared 2018. 

 

  

 

https://materialsproject.org/mpcontribs 
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Demonstration: RedoxThermoCSP @ Materials Project/MPContribs 
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Thank you for your attention! 


