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In this study, we successfully demonstrated a fuel cell fabrication method using a platinum-samarium-doped ceria (Pt-SDC)
composite cathode, which could reduce the platinum content while maintaining the same thickness as the functional layer.
The Pt-SDC composite cathode was deposited by a sputtering process in which two materials were simultaneously
deposited by a co-sputtering system. Despite the decreased platinum content in the composite cathode, we achieved high
performance of the fuel cell since Pt-SCD was able to form triple-phase boundaries (TPBs) not only at the interface
between the cathode and the electrolyte but at the entire volumetric surface of the cathode. This composite cathode
revealed that Pt-SDC could enhance the oxygen reduction reaction rate by enlarging the TPB site in the cathode. The fuel
cell fabricated in this study with a composite cathode demonstrated improved performance at 1.66 times the peak power

density of a pristine fuel cell.
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Deposition parameters of Pt and SDC sputtered electrodes

Gun power Pt reference SDC interlayer Pt-SDC composite
Pt (DC power) 100W 100W 15W
SDC (RF power) - T0W 40W
Deposition time (min) 3 3,60 55

Fig. 1 Schematic of composite cathode fabrication via Sputtering
process
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(a) Top-view of Pt-SDC

(c) Cross-view of Pt-SDC

(d) Cross-view of SDC

Fig. 2 FE-SEM images of as-deposited Pt-SDC and SDC on Si
wafer
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Fig. 3 XRD pattern of Sputtered films on a silicon wafer deposited
with Pt-SDC composite and Pt reference
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Table 1 Composition of Pt and SDC sputtered thin films

Elements Ptreference  SDC interlayer ch))rtr-lf)](?s?te
Ptaf [at%] 100 - 84.31
Ce3d [at%)] - 28.69 5.96

Sm3d5 [at%] - 5.32 0.44

O1s [at%)] - 65.98 9.29
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(a) Polarization curves of Pt-SDC cathode comparison for SOFC
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(b) EIS spectra for Pt-SDC cathode comparison for SOFC

Fig. 4 Electrochemical performance of Pt-SDC cathode comparison
for SOFC
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Fig. 5 Plotted relationship between current density and activation
overpotential (Tafel plot) for SOFC
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