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Fuel : Hydrogen (300 sccm)  vs. JP-8 (50 µl/min)
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Advanced cells 
developed in ONR will 
enable direct JP-8 Fuel 
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ElectroChemical Looping
Based on Coal‐Tin Reactor

Cross‐section of  a 
Gen 3 type cell
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Uses cells with porous separator like existing CellTech Gen 3
• No direct contact between tin anode and solid fuel.
• Gasification is driven by CO2 and H20 produced by cells (no Oxy plant required).
• Isolated anodes allow cell voltage build up.
• Ash, tar and carbon clogging of separator could be an issue.
• Volatile metal oxides in coal impact on cells unknown. 
• Could test concept with Gen 3.1 cells and lab gasifier.
• Cathode air flow may increase to remove cell heat load.

Most thoroughly analyzed concept to-date
– 63% System efficiency with CO2 capture and compression
– System CAPEX: $1400 – 2400/kW (similar to IGCF)
– Near 100% CO2 capture

•Tin provides separation of ash/impurities
•Requires development of Tin Coal Reactor similar to liquid metal gasifiers
•High tin recirculation rate required to meet O2 transport requirements.
•Tin anode requires electric current break
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