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Advantages of metal-supported SOECs over electrode-supported SOECs
• Enhanced mechanical strength and high redox tolerance, ensuring better durability and reliability.
• Reduced electrolyte thickness, enabling lower operating temperatures and ohmic resistance.
• Lower production costs owing to optimized material usage.
• Superior tolerance to high thermal gradients (>100°C/cm) and rapid thermal cycling.

Major issues of metal-supported SOECs
• Ni/Fe-Cr interdiffusion: Ferritic-to-austenitic transformation, higher electrical resistance.
• Thermal expansion: Stress-induced cracking and delamination of brittle layers.
• Ni coarsening: Reduced specific surface area (decreasing of triple phase boundaries), increased 

ohmic resistance.
• Cr poisoning: Deposits on anode active sites reducing electrochemical performance.
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 Increase cell lifetime and reduce financial cost of hydrogen production 
per kg.

• Porous Metal: 
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• Oxidation:
1. Complete the installation of the oxidation system.
2. Check that the system is operating correctly.
3. Starting the first experiments.

• Porous Metal:
1. Design of a simpler lattice where the pores will be

cylindrical or trapezoidal.
2. Investigate the possibility of using a different

manufacturing method.
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Laser Powder Bed Fusion
Experimental conditions: 

• H2O/H2: 95%/5% (vol.)
• T°: 500-900°C
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• Oxidation:
1. Ferritic stainless steel is identified as the most suitable material

by Ashby method, as supported by literature.
• Porous Metal:

1. Ferritic stainless steel is easily printable.
2. No phase transformation during 3D printing, as shown by XRD.

Progressive development of novel MS-SOEC:
• Structured porous metal to improve mechanical stability and gas transport.
• Oxidation study under real temperature and atmosphere conditions to improve

chemical stability of metal support and mechanical stability of oxidation layer.
• Diffusion barrier layer to limit the diffusion of metal species.


