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Improved Performance of Symmetrical Solid Oxide Fuel Cells
with Redox-reversible PrySry4Cog,Feq 5035 Electrodes
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Abstract: Pr¢Sr,4Coq,Fe) 3055 (PSCF) and Gd,,Ce,50,.;(GDC) powders were synthesized by a citric acid- ni-
trates self-propagating combustion method, and LagoSr,;GagsMg,,0;.5 (LSGM) electrolyte powder was prepared
by conventional solid state reaction process. The LSGM-supported symmetrical solid oxide fuel cell of PSCF |
GDC | LSGM | GDC | PSCF with GDC function layer was fabricated. The phase structure, chemical compatibility,
polarization resistance, cross-section microstructure and the cell performance were investigated by X-ray diffraction
(XRD), electrochemical impedance spectra, scanning electron microscope (SEM) and self-assembly SOFC test sys-
tem, respectively. The results indicate that PSCF powder exhibits a single perovskite with cubic symmetry and a
good redox reversibility. The GDC function layer dramatically improve the chemical compatibility among PSCEF,
LSGM in hydrogen and the cell performance. The area specific resistance (ASR) of PSCF | GDC decreased from
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6.892 Q-cm’ to 0.314 Q-cm” in hydrogen at 800°C and the maximum power density increased from 269 mW/cm” to

463 mW/cm® using humidified hydrogen (3%H,0) as fuel and ambient air as oxidant. The results indicate that

PSCF is a promising electrode material for symmetrical solid oxide fuel cells, and GDC function layer is a potential

way to enhance the long-term stability.
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