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Fabrication of LSC Cathode for High-performance Solid Oxide Fuel Cell
with Suppressed LSC/YSZ Interface Side Reactions
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In this study, we introduce a novel flash light sintering (FLS) method to address the issue of secondary phase formation in
conventional high-temperature thermal sintering processes. The microstructure and cross section of the Lanthanum
strontium cobalt (LSC) air electrode were analyzed using field emission scanning electron microscopy (FE-SEM). The
presence of secondary phases was evaluated using X-ray diffraction (XRD) and energy-dispersive spectroscopy (EDS) in
SEM. Electrochemical performance was assessed using NiO-YSZ anode-supported LSC cathode cells at 750°C. The
maximum power density of the thermally sintered LSC cathode at 900°C was 272.4 mW/cm? while the flash light sintered
LSC cathode by 18.5 J/cm? achieved 2,222 mW/cm? These results demonstrate that the flash light sintering process can
effectively prevent secondary phase formation and successfully sinter the electrode, thereby enhancing the performance
and reliability of SOFCs.
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1. M2 T, A elAe] Ast Luba ARG H71E ALk 4
Aolck. MAAFEHE 4] Ha|UE TAE SOFCE 4k o

AR AR T|Nke] A FF PRE AR A0 o Aot LR ALgs17] whEe] T5 A] Akh olee] Aw
& Zaska Qrk. oledt BAS shasky] 9Ig A Aeke 2 shusy] 918 129] FE7(800-1,000°C)0] LTECE
12 47 (Solid Oxide Fuel Cell, SOFCY= 874201 584  opxut 1.2 ZEFALS ATo] Ao} o A8 249] A}
3 oA Yo FEIT giry. SOFCE e o8d wjE,  Zesh] ujio] B Aol Alge] 9la, L AY 4
Be oUx £&, 2PT ARt TE AR SA4 5ol 4 ks AR THS S sk BAIZE ATH3AL met o]
AES /I Qs A AR UA B AN AW SAs] 98 120 ABLES FALY AT-LEES0-
SIH1.2] TS0°0)R el ABATS| B AW I YrHs-T]

SOFCS] %% flel ARTold 0] ahigo], 3713 F& F(600-750°C)9] SOFColME Hahdz ol=elof oy
o= AlA9] F1¢Iu %(Oxygen Reduction Reaction, ORR)?| 3} |2 FYol(Yttria Stabilized Zirconia, YSZ)7}, 37| =0 2=
oA F7]Fo0 2 FYUE AAE Akh o]l2og HIESH A=A Mgl (Mixed Ionic and Electronic Conducting, MIEC)
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Fig. 1 FE-SEM top-view images of thermally sintered LSC at 900
and 1,000°C for 2 hours each of (a) and (b), and flash light
sintered by 12.0 and 18.5 J/cm? irradiation energy each of (c)
and (d)
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Fig. 2 XRD patterns for thermal sintered LSC at 900 and 1,000°C
for 2 hours and flash light sintered at 18.5 and 12 J/cm?
irradiation energy

Fig. 3 SEM-EDS elemental mapping results of LSC cathode/YSZ
electrolyte interfaces thermally sintered at 900 and 1,000°C
for 2 hours each of (a) and (b), and flash light sintered by 12 and
18.5 J/em? each of (c) and (d)
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Fig. 4 (a) Current density-voltage curves of thermally sintered LSC
cathodes at 900 and 1,000°C and flash light sintered by 12.0
and 18.5 J/cm?, (b) Impedance spectra of thermally sintered

LSC cathodes, FLS LSC cathodes at 750°C under 0.6 V bias
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