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Fabrication of asymmetric ceramic porous anode of solid oxide fuel cells for
ultra-high fuel utilization operation
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Phase-inversion tape-casting has been apﬁlied to the fabrication of solid
oxide cell (SOC) to introduce asymmetric pore structures in the hydrogen electrode. The introduced
pore structures are found to improve gas transport property of the hydrogen electrode, resulting in
significant reduction of the gas diffusion resistance and of the asymmetric behavior of the SOCs
between fuel-cell and electrolysis operation modes. Detailed microstructural analysis of the
asymmetric pore structures is performed using scanning electron microscopy to quantitatively compare
the structures with those of the conventional porous hydrogen electrode. In addition,
electrochemical activity of the hydrogen electrode under various hydrogen concentration is
experimentally investigated and modeled. GDC nano-particles are introduced in the hydrogen electrode
to further reduce the asymmetric behavior of the cell. From these investigations, useful insights
have been obtained to realize reversible operation of SOCs.
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