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Self Recovery type active fuel electrode with nano gradient function for reversible
type fuel cell
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Solid Oxide Reversible type Fuel Cell (SORC) is expecting as a new energy storage
method. Since fuel electrode is exposed to oxidation atmosphere in electrolysis mode and reducing one in
fuel cell, Ni which is widely used for fuel electrode is easily aggregated resulting in deactivation.
Therefore, in this study, new concept electrode which is tolerance against redox is developed, namely,
under oxidized atmosphere, Pd is solved into oxide phase and deposited from oxide phase in reducing
atmosphere. Among various oxide, it was found that La0.7Sr0.3Fe0.9Mn0.103 (LSFM) is the most suitable as
such intelligent fuel electrode. From TEM observation and XPS measurement, it was confirmed that Pd is
deposited and solved from and into LSFM, reversibly. Although degradation was observed by constant power
generation measurement, degradation was greatly suppressed by regular reoxidation treatment. Comparing
with Ni, activity of the cathode is lower, however, much stable.
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OCV/V MPD/mii/cm? | IR /mV | M /mV
10wt%Fe,0; | 1.105 250 150.0 | 37.5
2wtth Pd 1.110 515 118.8 | 25.0
Swtlh Pt 1.091 167 231.3 | 93.7
Switth Au 1.110 190 290.6 | 75.0
Swth Ru0, | 1.114 330 187.5 | 37.5
CsHs at 1073K
oCcv/V MPD/mW/cm? | IR,./mV | ma/mV
10wthFe,0, | 1.138 290 | 21.9 37.5
2wtth Pd 1.083 600 | 28.1 37.5
5wtlh Pt 0.979 204 | 15.6 15.6
Swth Au 1.058 333 | 12.5 37.5
Swth RuO, | 1.125 1004 | 9.4 12.5
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