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Technical Approach 



Intensifying methane reforming by combining carbonate 
and  chemical looping 

▪ Development of CaO-based CO2 sorbents and NiO-based oxygen transfer materials 
▪ Proof of concept of chemical looping sorption enhanced methane reforming 
▪ Kinetic modeling of the reaction network
▪ Conceptual design of H2 production unit

- NPRP 5-420-2-166 ", Qatar National Research Fund 

- Coordinator: A. Lemonidou, 2013-2017

Reduction cycle

MeO + CH4 → Me + CO2 + H2O

CH4 + H2O → H2 +  CO

CO + H2O ↔ H2 + CO2

CaO + CO2 → CaCO3

Oxidation cycle

Me + oxidant → MeO
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Novel intensified processes for CO2 capture and 
conversion to methanol 
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▪ Development of catalysts and H2O sorbents 

▪ Optimization of CaO and MgO based sorbents

▪ Pilot scale testing

▪ Kinetic and reactor modeling

▪ Design, techno-economic and environmental 
assessment of the integrated CO2 capture and 
conversion processes integrated in the AGET 
cement production plant
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