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Fabrication of nanostructured composite SOFC cathodes and investigation of their
structure-function relationship
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In this study, the effects of nanostructuring of LSM/YSZ composite cathodes

on oxygen reduction activity (structure-function relationship) were investigated to propose a
cathode design strategy that will contribute to the realization of high-performance, low-temperature

SOFCs. The followings were investigated in this study. (1) Effect of nanostructuring of LSM/YSZ
cathodes on oxygen reduction reaction (ORR) activity, (2) Effect of mixing ratio of LSM and YSZ in
nanocomposite cathodes on ORR activity, (3) Effect of composition of YSZ (Y203 doping level) on ORR
activity in LSM/YSZ nanocomposite cathodes, and (4) Composition of LSM (Sr2+ doping level) on ORR
activity in LSM/YSZ nanocomposite cathodes
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Fig. 3 EIS spectrafor ORR of (a) nanocomposite and (b) conventional LSM/8Y SZ cathodes
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Fig. 2 Microstructure of the LSM/Y SZ nanocomposite cathode
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Fig. 4 Bode diagrams for ORR of (a) hanocomposite and (b) conventional LSM/8Y SZ cathodes
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Fig. 5 SEM images of LSM/8Y SZ nanocomposite cathodes with the 8Y SZ content of (a)33, (b)38, ()45,

(d)56 and (€)67 Wi%.
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Fig. 6 (a) Reuk and (b) R, dependence on 8Y SZ content of LSM/Y SZ nanocomposite cathodes
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Fig. 7 Overpotential curves measured at (a)800 and (b) 650 °C for LSM/Y SZ nanocomposite cathodes with

Y SZ of various Y 203 doping level
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Fig. 8 Overpotential curves measured at 700 °C for LSM/Y SZ nanocomposite cathode with different Sr?*

doping level x of LSM sintered at optimized temperatures
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