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Study on synthesis and performance of vacancy-type PrBaCo,0O,,;

cathode materials for proton-conducting solid oxide fuel cells
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Abstract: The performance of proton-conducting solid oxide fuel cells at low-medium temperature is enhanced by
optimizing oxygen reduction reaction kinetics through designing cathode material. A-site Pr’*-vacancy Pr, o5 BaCo,05,;
perovskite cathode materials are synthesized via the sol-gel method,and then anode-supported solid oxide fuel cells are
fabricated by mean of co-pressing method. Experimental results demonstrate that compared with conventional
PrBaCo,Os,; ,the A-site Pr’* vacancy induces unit cell contraction in Pr, o BaCo,Os,;, effectively enhancing oxygen
vacancy concentration and increasing Co*" proportion, which improves ORR activity significantly. Microstructural
characterization reveals that the structure of each layer of the single cell constructed from this material is more tightly
combined , with homogeneous elemental distribution throughout particles and grain boundaries, showing no detectable
agglomeration. At 750°C , the peak power density of the single cell reaches 625 mW/cm” a 35% higher that that of the
single cell constructed with conventional PrBaCo,0s,;.Tts polarization impedance is as low as 0.037 -cm”.This work
demonstrates that defect engineering can effectively mitigate the low performance of existing H"-SOFC at low-medium
temperature , opening new avenues for developing efficient and stable cathode materials.
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