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Investigation of electrical-potential distribution
in the electrolyte of solid oxide fuel cells
by using high temperature electrochemical in situ micro XAFS measurements
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The high temperature electrochemical in situ micro XAFS measurement technique, which enabled us to
measure XAFS spectra at elevated temperatures while controlling atmospheric conditions and passing the
electrical current, was applied to evaluate the distribution of oxygen potential in the SOFC electrolyte. In this
study, a dense compact of Smol%Mn-doped 8YSZ and a dense Pt film (400nm thick) were used as a model
SOFC electrolyte and cathode, respectively. By evaluating the distribution of valence state of Mn ion in the
electrolyte from Mn K-edge in situ XAFS measurements, the distribution of oxygen potential in the electrolyte
in the vicinity of the electrode was investigated under OCV and current flow conditions. As results, it was
found that at the 30um in depth from the electrode the oxygen potential was drastically changed in the
horizontal positions within = 100um from the electrode edge by applying the electrical potential of -0.5V.
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Fig.1. Schematic illustration of the
electrochemical cell used for high
temperature electrochemical in situ micro
XAFS measurements.
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Fig.2. In-situ Mn K-edge XANES spectra
observed at various horizontal positions in
the Mn-YSZ electrolyte along the 30 pum
depth from the surface when the cathodic
voltage of -0.5 V was applied.
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