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ABSTRACT In this study, the phase and electrochemical properties of Co and Ti substituted layered perovskites SmBaCo0,.4TiyOs+4
(x=0.5,0.7, 1.0, 1.1, 1.3, and 1.5) were analyzed, and their application as electrodes in solid oxide fuel cells (SOFCs) were evaluated.
After calcination at 1300°C for 6 h, a single phase was observed for two compositions of the SmBaCo,4TixOs+q oxide system,
SmBaCoTiOs+q (x=1.0) and SmBaCog¢Ti1.10s+q (x=1.1). However, the phases of SmBaCoTiOs:4 (SBCTO) and SmTiO; coexisted for
compositions with x>1.3 (Ti content). In contrast, for compositions of x<0.7, the SmBaCo0,0s+q phase was observed instead of the
SmTiOs phase. To evaluate the applicability of these materials as SOFC electrodes, the electrical conductivities were measured under
various atmospheres (air, N,, and H). SBCTO exhibited stable semi-conductor electrical conductivity behavior in an air and N,
atmosphere. However, SBCTO showed insulator behavior at temperatures above 600°C in a H, atmosphere. Therefore, SBCTO may
only be used as cathode materials. Moreover, SBCTO had an area specific resistance (ASR) value of 0.140 Q- cm’ at 750°C.

Key words Layered perovskite(&] o] o] = #| 2 H A~ 7}0] E), Electrode(Z =), Solid oxide fuel cell(2LA] AF8H=E ¢ & A ), Electrical
conductivity(# 7] A =), Area specific resistance(™d 2 W] & &})
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Table 1. Chemical compositions and abbreviations used in
these studies

Composition Abbreviation
SmBaCo; Tio 505+ (x=0.5) SBC, 5Tio 50
SmBaCo; 5Tio 10544 (x=0.7) SBC, 5Tio 20

SmBaCoTiOs+4 (x=1,0) SBCTO
SmBaCog gTi110s+a (x=1.1) SBCo ¢Tiy 10
SmBaCoo,7Ti; 30544 (x=1.3) SBCy 7T 50
SmBaCog 5Ti1 50544 (x=1.5) SBCo 5Ty 50
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1. X—ray diffraction (XRD) patterns of SmBaCo,—TixOs+d
oxide systems, (A) SmBaCoTixOs+4 (x=0, 0.5, 0.7, 1.0,
1.1, 1.3, and 1.5) oxide systems calcined at 1300°C
for 6 h. (B) mixture of SmBaCoTiOs+s / CGO91 and (C)
mixture of SmBaCoTiOs+q / 8YSZ. In addition, the
mixtures were heat—treated at 1000°C for 1h
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Fig. 2. Electrical conductivity results of SmBaCo,-TixOs+4 Oxide systems. (A) SmBaCo,—TixOs+q (x=0.7, 1.0, 1.1, and 1.3) from
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Temperature Q .Fé‘mz) (Q-F(Q:Zmz) (Q-%mz) (QA-iswz)
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600°C 0.669 0.256 0.013 0.938
650°C 0.355 0.057 0.011 0.423
700°C 0.195 0.015 0.011 0.222
750°C 0.119 0.007 0.013 0.140
800°C 0.080 0.007 0.014 0.101
850°C 0.060 0.007 0.016 0.083

AL FA A3} Table 2 9 Fig, 3904 & 4= 310,
SBCTO= 1,013 eVe] ¥ activation energyE 7]+
O R ALK IL), dHEA oz Qlujd Aol A activation
energy+= AH4x0]20] 4kA38-2 hopping ©.& 0|5 1]
L a3t oA S vepdcka daA o

AAFE activation energys T2 L4531 A 7|38k &
A& e ohE A-ETE v s ok 45k 54
< wolrka 3 4= glep, P

E3}F Tio] A3k Z7loA 750°CY W 0,140 Q-cm’
o] 3 ASR 45 YERlt), o= gutdew 3715
EHo] FZ3ok 5H= 3¢l 0.15 Qrem’ ek W grow
750°ClA 3] Abgo] Thsdtta Bad 4 glek
%3k Table 2 % Fig. 3. (D)ol|lA] F=7H4 02 I 4= 9l
o] SBOTOE 79] BE 1 (550-850°C)of|A] Rio] 7}
S AFOE UEhth &, 37152 A Atelo] AW
Agto] A=) &= AR HF2(Rate Determining Step,
RDS) o= etdl 4= i}, o] & the ¥olA A8 7
T+ RiAG= AT A9 3715 B89 e S oS
o 4= Atk S Rioll iRt AR dibAle s dsidat
composited}o] Triple Phase Boundary(TPB)S t&Fo
& Hsto] oAl 4= Sl

d|E Sof, E dAEo)A] SBCO9) CGO91-S composite
slo] 173t 23} ASR 0] AIEle] 700°Co4 SBCO
L 0,13 Q-cm’S UERAAEE SBCO:0GO91=1:1 249
79 0.05 Q-cm’2 AgJo] 7Hadle] ok 2 6uf o] 2=

71e) [14] weba] 2 Aol A3 SBCTO T3 A

ol _ILI ﬂllﬂl

e



Co % Ti7t X|2tEl Layered perovskite2| SOFC =0 Cigt M4 7

& SBCTO at 600°C
204 o R e Ry 0 Ry
1.5
5
& 104
=
N
2
0.5 3
AADDD AN AN
Mwﬁ@éo O%O%%% Aﬁﬁ%
0.0+ T T T \I
4.0 45 5.0 55 6.0
Z'(Qem’)
(A)
¢ SBCTO at 800°C
0.204 o] R1 R2 (o] R3
0.15
5
A& 0.10-
b
N
0.05 & doly 3
-2 olo ot E For
50 Soibn
w % 0 -l
0.00 , ; , . . . :
2.05 2.10 2.15 2.20 2.25
Z'(Q-em’)
(C)

0.43 .
& SBCTO at 700°C
o R o R, 0 Ry
0.30
'z
o
g
Y 0154 3
ool g o
e ® © 8 o ©Oo<> Co g
469@ So <><><’
%
2o
0.00 , ,
2.70 2.85 3.00 3.15
Z'(Q-cm’)
(B)

800 700 600 500°C
1.04—m—ASR—=—R, R,—4—R,/SBCTO .
0.5

o~ 0.0+
g
C -0.5
S
%
%10
g
A =15
2.0 1
2.5 T T T T N T

1000/T (K
(D)
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