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Table S1. Elementary ORR processes and their corresponding reaction orders

Elementary reaction Reaction order (n) Ref.
Dissociative adsorption 03(9) ©20,4 ~1 [1, 2]
Charge transfer Ot e <0y, ~3/8 [2, 3]
Surface diffusion 0,4¢ Orpp ~1/4 [1, 3]
Charge transfer at TPBs Orpp+ € (_)07%13_3 ~1/8 [3]

Oxygen ion incorporation OTZP_B +Vy <—>0)(§ ~0 [1, 3]
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Figure. S1 XRD patterns of a mixture of the CFO and YSZ powders after heat-treatment a 700 °C

for 10 h under ambient air.
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Figure. S2 Comparison of O2-TPD profiles of CFO-ESB samples.
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Figure. S3 (a) survey spectra, (b) Co 2ps, (¢) Fe 2p, and (d) Fe 2p;,; core-level XPS spectra of
CFO and CFO-ESB samples, respectively. (¢) Comparison of O 1s core-level XPS spectra of CFO-

ESB mixtures with different ratios.
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Figure. S4 Relationship between the ASR values with the weight percentage of ESB for the CFO-

ESB electrode.
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Figure. S5 Comparison of I-V-P curves of CFO and CFO-ESB cells measured at 700 °C under FC

mode.



Figure. S6 A cross-sectional SEM image of the CFO-ESB cell after durability test



Figure. S7 Comparison of /-V curves of CFO and CFO-ESB cells measured at 700 °C under EC

mode
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Figure. S8 Durability of CFO-ESB cell at a constant voltage of 1.3 V at 650 °C with 20% steam

concentration under EC mode.
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