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Background

Several challenges are still encountered in the manufacturing of Proton-Conducting Fuel Cells (PCFCs), a
valuable technology for clean energy production in the H, value-chain, since they can operate at lower
temperatures compared to SOFC (i.e. 400-700°C).

PCFCs deployment is hampered by successful integration of thin, dense, crystalline and defect free
electrolyte with fuel and air electrodes, required to reduce ohmic resistance and increase the cell power

density while ensuring separation between oxidizing and fuel gases.

Traditional (i.e. die-pressing, tape-casting) and innovative technologies (i.e. physical vapor deposition)
have been investigated for the integration of PCFC components, without identifying a preferred solution [1].

Following an initial study on die-pressed electrolytes, co-pressing and tape casting methods were
investigated as traditional techniques for the anode-electrolyte integration focusing on their advantages
and drawbacks. Pulsed Electron Deposition (PED) technique was studied as innovative approach since it

the material target [2].
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Conclusion and Outlooks ’

Advantages and drawbacks encountered comparing the three different fabrication techniques:

Co-pressing

v fast and rather simple techniques that do not require high use of organic additives nor hazardous solvent. Good
electrolyte densification can be reached and low shrinkage.

X Low scalability and no possibility to fabricate anode-supported cells as we cannot go below 100-150 um
Tape-casting

v/ Scalable and already industrialized technique. Anode-supported with thin electrolyte can be fabricated with
reproducibility.

X Large quantities of slurry and additives needed. Often hazardous solvents need to be used to get right viscosity.
Shrinking and cracking of the cells during sintering is hard to control. Large use of sacrificial powder is needed.
PED

v/ Thin film deposition with theoretical thickness control and stoichiometry of the target transfer.

X Hard to obtain uniform deposited layer and to transfer the target stoichiometry to the substrate.
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