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Abstract

Optimization of cathode properties for intermediate temperature-operating SOFC (IT-SOFC) is carried out
by using composite-type electrode structure in this study. Composite cathode may lower cathode overpotential
by enhancing mixed ionic-electronic conductivity. In this study, particularly, LSM/YSZ, LSF/YSZ,
LSCF/CGO, and PSC/CGO were selected as cathode materials. LSM/YSZ composite cathode showed the
best performance of about 0.9Qcm’ at 700°C. It is inferred that the resistance is mainly affected by the
reactivity between cathode and electrolyte which can cause the formation of resistive phases. Area specific
resistance (ASR) characteristics were not changed significantly with decreasing sintering temperature of

cathode, because reaction sites were increased even with worse adhesion of cathode on electrolytes.
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Fig. 1 X-ray diffraction patterns for experimental

cathode material

Aol dld 80% ©lge & ¥F& AR T

A% Bqol FomEz AFH 7139 ol4Ad
(two phase boundary)d| A% AtAEY  HEGO]
obe Aoz dad ek sAW, Aol
Ysz 1 A%, AsH g oA LaZn0,
StZrO; 9 72 AZAtol HAFH o wre T AHAE
42 v @k olsh gol FUFEe FRol

o}

ot} 747—} FodE FHstn Yo @@ZE 5
7] 98l LSM 3 #& Mn AEY IS
Ysz ¢ sty wrgAA L Ho)5,0P LsC 9
Ze Co AEY INFL ¥/ISH AHF
Atolol  Gd °] E=FH Ce0(CGO)E FUF
(interlayen) 0.2 FAUED FTo oz CGO &
EGFoz®? ysz oo whg A4S AA
Lig=d

2 dAFoMEe HAsd vsz o sl 2 A

& %8 7] = (composite cathode)% A7 ;}01 vk =]
(half cell) SA4& 4HB g}
2= 9 EF F7|F EH??} %*é
24 g Azxtdvd g4 §

r°"
o o}-_]
N
4
(Xx
>

B

2. AlEEHy

oo

3713 ANEZA Lag ¢5S10.3sMnO3(LSM),
La, gSro ;FeO;(LSF), Lag 6S10.4Cog 2Feg sO3(LSCF),
Pry3S1,,Co05(PSC)E  AMATH o, LSM, LSF,
LSCF £ & AEE, pSC & Zeold YolE
o] E FA(Glycine Nitrate Process)2 53l Fig. 1 3}
Zo] Ztzt Zy syt LSM, LSF = YSZ(Tosoh TZ-
8Y)9}, LSCF, PSC & CGO(Praxair CeosGdy 0,2}
Ztzh A=) 11 2 “01 24 AIZb A EZ(ball
mil)sted EFF7IFL AU ok PPl
YSZ 9}4 WS AlS dolry] s} LSM, LSF,
LSCF & 7tz YSz ¢ A4 E2d ¥+ 45 4=
%é&(peuet)" w50} Zbz}b 1000°C-1200°C %89 ol A
2485 on, oo W& B XA 3&[Xqay
diffraction(XRD)] 48 AAF%h XRD &
X Ao AFALE ol &3l AoEA AR YF
ARFRE Ades d9rEed siHold. ZAAW
Azt o] diE) A=t Aol \xd HZ/E
7HA X A4S AR Qe o IE ARE
Hi ZATZRE 458 5 Jh E ATddAaE

o
m&l



64 ol 3 B W F A

2r §
5 it °
£
=
)
P o
% or ]
<
g o
L}
-1
g O LSM (E =1.48eV)
® LSM/YSZ (E,=1.52eV)
2 1 1 L 1 1
0.8 0.9 1.0 11 12 1.3

1000/T [K]

Fig. 2 Comparison of area specific resistance between

LSM and LSM/YSZ cathode
207} 20°%~90° o A=W YeX FAAEE Bu
24728 setargch
BHA =] 2R3 3 d&] vSz #EHL

81819 ). YSZ 2% (Tosoh TZ-8Y)ol Al Al 2l o
43 Zzoa 9= gEa F 1500°C oA 4 A|7H
Adst A% 26mm, F7 2mm o AL YSZ
BRg A& F YAk o] BB F HH 9o

dddFr2 2L THRF/EFL A4 Iom B
A23A=AY3te E3s19o9, 1000°C =&
1200°C oA A sl WwAXE #n3iyd

A #xE g9dstr] Hs ARE B (SEM)E
AHgst vEg Btk wAx E3e 7
ex9z 4 BAgoz Jure SYsgon,
JJXV} EHZ‘OWE HAANAGS oF Zo)

ASR = R? 4 3)

0
kJ

=}

3. Z1f &l

3.1 O|2MTA(YSZ) &gtel HEt

Fig. 2= LSM 3} LSM/YSZ 3713
< LSF & LSF/YSZ 9 A& u|as Azfolt},
LSM/YSZ 7139 7% LsM F7]Zd Hl§ &
Aol gatd wbd LSF/YSZ = LSF ¢ w3} 27
G gttt ol dYsr] A& Fig 4 2
Fig. 5 & Zo] 3713 22 2% gs] XRD &4
& AAEGT Fig. 4 & BA A¥rd, 13 99
XRD #®l& YSZ GdAtel digt RHolw, F A

= 5A4&,Fig. 3
]

L]
o]
2_
Lo [ ]
5 1r
£
=
s
& of *
(7]
<
g’ 8
|
O LSF (E,=1.68eV)
® LSFIYSZ (E,=1.74eV)
1 i 1 L 1
0.8 0.9 1.0 1.1 12 1.3

1000/T [K
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LSF and LSF/YSZ cathode
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