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» Capture carbon dioxide

* Need to get oxygen



* Developing technology

» Perovskite : high oxygen flux, < 1000°C
* Fluorite : lower oxygen flux, <2000 °C



e Separate units
— OTM air separator

— Combustion chamber

e Combined unit

— OTM combustion chamber
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* Fluorite tubes
— Up to 2500°C

- YSZ







1gh 10n transport properties
* Low electron transport properties
— Oxygen transport 1s limited by electron transport

» Help electrons back to other side

— More oxygen would pass through

e Tried to design such a rig






 Why not use a fuel cell as the combustor 1n an
oxycombustion plant?



— Fuel and oxidant (air) streams are heated

* Not all fuel can be used 1n fuel cell
— Non-fuel cell OTM combustion after fuel cell
— 2 options for this: combined and separate

« Exhaust gases enter gas turbine
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Zero Emission Power Plants with OTMs
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* Simplifications
— Ideal gases
— Adiabatic turbines/compressors
— Constant pressure heat exchangers/fuel cell/OTM
— SOFC and OTM are good heat exchangers
— Complete stoichiometric combustion



e Conservation of energy:
— All energy entering SOFC block must leave
— Electrical power
— Heat energy 1n fuel stream (anode gas)

— Heat energy in air stream (cathode gas)
— Unburned fuel



« Each mole of oxygen sends 4 moles of

electrons t!

— Current ¢

arough the outer circuit
irectly proportional to oxygen flow

— Electrical

| work 1s voltage times current

— The rest of the 620kJ increases temperatures
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e Collaboration welcomed





