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Initial Performance Degradation of Hydrogen-Fueled Ceramic Fuel Cell
with Plasma-Enhanced Atomic Layer-Deposited Ultra-Thin Electrolyte
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sanghoonji@kict.re.kr Abstract >> The initial electrochemical performance of ceramic fuel cell with

_ thin-film electrolyte fabricated by plasma-enhanced atomic layer deposition
Ezsies';lzd i;gﬁiigfggél method was evaluated in terms of peak power density ratio, open circuit voltage
Accepted 14 October, 2021 ratio, and activation/ohmic resistance ratios at 500°C. Hydrogen and air were

used as anode fuel and cathode fuel, respectively. The peak power density ratio
reduced as ~52% for 30 min, which continually decreased as time increased but
degradation rate gradually decreased. The open circuit voltage ratio decreased
with respect time; however, its behavior was evidently different from the reduc-
tion behavior of the peak power density. The activation resistance ratio in-
creased as ~127% for 30 min, which was almost similar with the reduction be-
havior of the peak power density ratio.
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Fig. 1. Schematic diagram of hydrogen-fueled thin-film solid
oxide fuel cell (TF-SOFC) with ceramic electrolyte
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Fig. 2. Cross-sectional scanning electron microscopic image
of TF-SOFC with anodic aluminum oxide substrate, Pt anode,
yttria-stabilized zirconia electrolyte, gadolinia-doped ceria in-
terlayer, and Pt cathode
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Fig. 3. Test setup to evaluate the electrochemical performance
of TF-SOFC
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Fig. 4. Time variation of peak power density ratio of TF-SOFC
and thick-film SOFC at 500°C
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Fig. 5. Time variation of open circuit voltage ratio of TF-SOFC
and thick-film SOFC at 500°C
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