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Abstract : Perovskite-structured samarium strontium cobaltite (SSC), which is mixed ionic
electronic conductor (MIEC), is considered as a promising cathode material for intermediate
temperature—operating solid oxide fuel cell (SOFC) due to its high electrocatalytic property.
Cathode material containing cobalt (Co) is unstable at high temperature and has a relatively high
thermal expansion property. In this paper, Sm-Sr-(Co,Fe,Ni)-O system with perovskite and spinel
structures was investigated in terms of electrochemical property and thermal expansion property,
respectively. Area specific resistance (ASR) was measured by ac impedance spectroscopy to
investigate the electrochemical property of cathode, and thermal expansion coefficient (TEC) was
measured by using dilatometer. Micro structure of cathode was observed by scanning electron
microscopy. Perovskite-structured SmpsSrosCo0s-s5 showed the ASR of 0.87Q/cr, and Smo 5Sro.sNiQs-5,
which actually has a spinel structure, showed the lowest TEC value of 13.3X10°/K.
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subscript
ASR : area specific resistance

TEC: thermal expansion coefficient
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HZBAFI0lE F2E ABOY 7|8 FXRE
AUz Qo Avde ABO TXRE A5
I U}, ol Asite & I EF Y4 (rare earth
element)?} A3 ¢ oB Busiter HAo|FE
(transition metal)o] X3} Qlt}. Fig.1S AL
371 2359 XRD HE S RT3 Q). (a)
T AYHQA HZ B AF0lE H(peak) TS HAFT
T gdoey (b) BA 23d FEE o] Z HYAH
o]

Res BT o,

Sm Sr FeQ

05" 05
Wy j i - .h -

Sm_.Sr Co_.Fe .O

; . 9% 0% 03 07T 35
.y Y i\ A LY A

| _ Sm, ,7,,C0, ,Fe, .0
o

; 05" 05 oy 03" 3
. i 5 ’ > M

1 Smﬂ SSrO.SCOOS-II
A, _h A P,

Y T T T T T v T v T T
20 3o 49 50 &0 70 BO

Degree/20

(a) Perovskite structure

i
% i Sm, Sty NiO,,

it .
i 3 ] a .IA‘L__} A .h . A

Sm__Sr _Co _Ni_ O

05 0% 035 08 3=

il : A A et ity

057 15 e5 057 4

Sm_.Sr Co Fe 0O

P P SR VNP ———" | B

I I Sm, Sr CoO,
A A M IJ A

v r v T L L -
20 30 40 50 60 70 80
Degree/20
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Fig. 1 XRD patterns for perovskite and spinel

structure
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Fig. 2 Area specific resistance (ASR)

according to the substitution of B-site on
perovskite-structured SSC55
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Fig. 3 Area specific resistance (ASR)

according to the substitution of B-site and

the sintering temperature on spinel-structured
SSC0515
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3.3 Thermal expansion coefficient

Figd= FHEBXJP0]E  Fx9  §8C559)
B-site] Fe9} Ni& ¥ ¥ Z& AAE 3PS v
o} 25o] W d48% SA4L HYE}, Figse
HEHAF0lE F2E b= SSC559F Add T
Z<Q1 SSC0515, SSC05150307 EA A} E4
€ YEha Qi

SSCF5573
/ SSCF5555
0.020 - y S8C55
Y e SCF5537
» - _SSF55
0.015 SSCNS55S
_.-S8NS5
0.010 4 ’
0.005 -
0.000]
. — Y v T v — r .
0 200 400 600 800 1000 1200

Temperature [°C]

Fig. 4 Thermal expansion experimental results
according to the substitution of B-site on
perovskite-structured SSC55

88C55
0.020
$8C0515
0.015 - "~ SSCF05150307

0.010 -
0.005 -

0.000  +*

y y I . . y r y ; .
0 200 400 600 800 1000 1200
Temperature [°C]

Fig. 4 Thermal expansion experimental results
according to the substitution of B-site on
spinel-structured SSC0515
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