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Innovative dual membrane fuel cell (IDEAL-CELL)
Research area: ENERGY-2007-1.1-03 Innovative concepts for fuel cells
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Advisory Board

Dr Nikolaos Bonanos (Risoe, Denmark)
Prof Paolo Spinelli (Politecnico Torino, Italy)
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Academic Research Provider

Applied Research Provider

Materials Provider

Interconnect Manager   Dr Paolo Piccardo
Powder Manager    Dr Jean-François Hochepied
Testing Manager    Dr Antonio Barbucci
Modelling Manager    Dr Cristiano Nicolella
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SOFC and PCFC drawbacks: water at anode (SOFC) or cathode (PCFC)
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WP2: cathode compartment
• Powders, reactivity
• Shaping
• Testing

WP2: cathode compartment 

Month 0 Month 12 Month 24 Month 48Month 36



WP2: cathode compartment
• Powders, reactivity
• Shaping
• Testing

WP3: anode compartment
• Modelling
• Powders, reactivity
• Shaping
• Testing

WP2: cathode compartment 

Month 0 Month 12 Month 24 Month 48Month 36

WP3: anode compartment 

Milestone M14: dual cell forming process

- Sequence of wet processes
- Fully plasma sprayed
- HP, SPS, sequence of processes for PoC samples



WP2: cathode compartment
• Powders, reactivity
• Shaping
• Testing

WP3: anode compartment
• Modelling
• Powders, reactivity
• Shaping
• Testing

WP4: central membrane
• Modelling
• Powders, reactivity
• Shaping
• Testing , proof of concept

WP2: cathode compartment 

Month 0 Month 12 Month 24 Month 48Month 36

WP3: anode compartment 

WP4: central membrane 

Milestone M18: choice of the assemblies forming process

- Sequence of wet processes
- Fully plasma sprayed, DLR metal cassette supported design
- HP, SPS, sequence of processes for PoC samples



WP4: central membrane
• Modelling
• Powders, reactivity
• Shaping
• Testing , proof of concept

WP2: cathode compartment
• Powders, reactivity
• Shaping
• Testing

WP3: anode compartment
• Modelling
• Powders, reactivity
• Shaping
• Testing

GO/NO GO at month 24

WP2: cathode compartment 

Month 0 Month 12 Month 24 Month 48Month 36

WP3: anode compartment 

WP4: central membrane 

GO/NO GO

Focus on Understanding, Performances, Modelling
Use tools developed specifically for the project
Do not focus on Interconnect, Stack, Economy

Concept proven on HP, SPS, TC samples
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WP4: central membrane
• Modelling
• Powders, reactivity
• Shaping
• Testing , proof of concept

WP2: cathode compartment
• Powders, reactivity
• Shaping
• Testing

WP3: anode compartment
• Modelling
• Powders, reactivity
• Shaping
• Testing

GO/NO GO at month 24 WP5: dual cell fabrication
• Modelling
• Optimization, advanced mat.
• Shaping, stacking, architecture
• Testing, operating conditions
• Benchmarking

WP2: cathode compartment 

Month 0 Month 12 Month 24 Month 48Month 36

WP3: anode compartment 

WP4: central membrane 

GO/NO GO

Focus on Understanding, Performances, Modelling
Use tools developed specifically for the project
Do not focus on Interconnect, Stack, Economy

WP5: dual cell fabrication 

now
Milestone M35: choice of the materials architecture for the CM

EC



Month 24 Month 48Month 36

WP5: dual cell fabrication 

nowNon optimized dual cell

P (mW/cm2)

1 5 11 25 45 70

optimization
Equivalent to PCFC

“Zebra” concept (patented)

Metallic CM (patent pending)

• Fully plasma sprayed (DLR design)

• sequence of wet processes

• SPS

• patterned cold pressed +TC monolithic

• basic understanding of the mechanisms
• constant increase of performances
• several routes for design (some patended)
• drastic simplification of the shaping (monolithic, zebra)
• specific original tools developed (electrochemical and 3D modelling, 
electrochemical testers, differential impedance approach)
• development of materials (composites electrodes, doping…)
• reversibility of operation (HTE) proved experimentally
• optimized electrodes (BCY15 + LSCF48; YDC15 + LSCF48, BCY15 + Ni)
• innovative 3-chamber DLR-metallic cassette derived stack design ready

Mixed conducting monolithic concept (patented)
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you are most welcome 
to come and see us 

at our Ideal-Cell stand 
today and tomorrow

Charlemagne Bldg. 
First Floor, Stand J (ARMINES)


