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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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270] AMGHTHSI]. HEH Q] MIEC BHRYE LagSry«CoOss
(LSC)2} LagSro4CopFensOs5 (LSCF) 5o 3lom, ol52
wejol = s)ke] sz b avlolE Ade] BHol.

Rk 2 A4 A daele] shag sfa) SOFC 4
2 2NN 1129 2AT0] Basitt. TeiE 1.eo] 37
oAl YSZ W9 X2 HF(Zirconium, Zry= FEE (Cobalt, Co)2)
=2 WRSAHLRE QI8 900°C o4l LSC W] AEEE
(Strontium, Sr)¥} 3}ebz] HulSLS ¢l o SrZrO; (Strontium
Zirconate, SZO) = LayZr,0; (Lanthanum Zirconate)2} -2 A
A FARES ARITH10]. BAEE FAES Asiay) A= A
of oJAt T 7 2 A=Ts 7
BN BALZ k771 o] WIS S HE ek A
7} AlgJoH(Gd-doped Ceria, GDC)2} 7S ®Hu lo]o](Buffer
LayenS Ha 83 13 Afolo] H7kstol Sro] BHALS ojAah
o] kARl B4 HHolLh[11]. it wof lojo] vro] &
R AUEE Sre] 24 S709) A4S SAs] R R
sict. ko] AU E SFARS SJElIAlE 1,200°C o]Ake] 1.2 G|z
7} Basht, o] A YSZ8H GDC Afo] Fkgo] hystol
o|& diAlst7| fIgt o] Fagh AAo|ri(12].

H oL A= L4-Z(Flash Light Sintering, FLS)o|2k= Al
29 AAWS w22l T A&l BAYl o]y

e AT = e HoFal Rl FLS= A2Aeh =4

0O

;

o A HAIRA Qdolehe] wie Ak B9 HRE AIRE Qlol Bhe
AA7)E Wolth WA BRL 42 Y= A2 A7 UE

o] 7hsste] 7|2e] e AAZr] ATHE Aad FHO B
AYe mAHoR AN 4 glome AT AN S0
oA A ATE S| 4 k. B AFHe YaE 3
oz ARE LSC 3713 o) nATz, 244 aeln 47
slots) S4S Bk Z1E AR 229X 3 i)
A TAL B3l AL AolA ol Aol eAIHe] &
© A% ZH LSC 3713 A2 Astart

N

M H Ay Uy

2.1 HSHX| Al X|=F 2HH

LSC 37]= do]AEx= &uf(o-terpineol; Tokyo Chemical
Industry, Japan)@} E-AHA| (Hypermer KD-6; Croda, UK)E U
7] (Pulverisette 5, Fritsch, Germany)ol4] 24A17F E¢3t &
LSC ' (Lag.¢Sro.4C00s.5; K-Ceracell, South Korea) 7\&7}0]—
of 712 24AZt Bt EFeta, ZFA(BH-3;  Sekisui
Chemical, Japan)?} 7}4-A|(Dibutyl Phthalate; Sigma-Aldrich,
USAYE Z7tsto] 24X7F Fot esto] Azkstelet. dm= A
A8 SOFCE= NiO-YSZ A==k X XA (NiO:8YSZ = 60 : 40, T
7l 700 um)@t YSZ A RYSZ, T 12 um)= P A48
A== ¥R (Kceracell, South Korea)s ARESIATH A|ZHE
LSC #lo|AE= AFd ZYYS o]83dte] A= whX|o|

=7 10 um, WA 0.2826 cm’Q] YFO 2 EIEFF F 80°CO|| A
A% 5 600°C oM f718 AASH: tuely Hge 1Y
shsiet.
22 B SN U A5 24 U

LSC 478 34 2 2700) 2 £2% Fol, 0|24 44 of
AV S 5 5o Aol wush] 39 d4d 34
o 2L ol8siel LSC 3713 242 Adsiart. o
4 B4 9ay IR 8O, 003} 1000CHA 2
ARE 472 AT BB E P27 A (myPETLM200;

Semisysco, South Korea)E A}23190H, g Ax|L A= &
3 (First Light Lamps Ltd., UK.)e} &ZulE 2ZE, 1] 7}o]
=, 19 B A, elm B Aol 2 TAH B4 B
Aol H4= 917} AL, On Time(217} A7), Off Time(¢17}F Al
1 el 2o, 2 4 5] 9eh L5 87196 AV
9Jgt Fa4 F ollvAE 12.02 18.5 Jem®o]n, 27b Ak
585V, On Time2 Z+z} 29} 3 ms o]al, Off Time2 500 ms, &
2 4= 50|t}

Az LSC A= A=A 9] 4> FE-SEM (Field
Emission Scanning Electron Microscope, S-4800, Hitachiy}2 =
3w opdlrael w2 ARskda, 244 W A
Mok Aol o] olabak A4 oS shelaly] i) AHE AR
=+ "WEA R0 AAE LSC #7|=9] XRD (X-ray Diffraction) -4
T} EDS (Energy Dispersive Spectrometry) 442 XI8§3}4c). 3=
71A 0.2 750°C -5 A A] [-V-P =43} EIS (Electrochemical
Impedance Spectroscopy) #4]1S =3slo] ARHA] AFoz
We| H5g BT

3. Zdu} 2 ak
3.1 OJMI7?= &AM

FE-SEM£: o]g3ato] dad Hl 4 348< &8l AEE
LSC Z=9] w78} @S #A415F3AT Figs. 12 1(b)=
AAA FASE, 1(0)2 1(d)y= F4AZE FAHo=Z AZ=E LSC
A=9] vAlF2E YERd

Figs. 1(2)2} 1(b)S B Oéié = 01]*% o 25
L8 Qe AL o 2= 9lon], 2% 90004 1,000°C

= ST ol wet A A o(Partlcle rowth)ol F5lsHA
o} Figs. 102 1(DE R F4aZd FAoZE A2ty A4S
g A9 RV R g3 25 AR 2E 24
I 4= QUth On Timeo] 3 ms2 342 Agto] B 2314 Figs.
1(d)y= 18.5)/cm?e] U7} 2AFEQleH, 1(c)oA= On
Timeo] 2 msZ 12.0 J/em?e] o 2|7} ZAF=E|Qlth. Figs. 1(d)2
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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
voltage
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