T ENES W
LERLPERL

T v R PR TS 2 AT SRR
Development of novel cathode material for intermediate

temperature solid oxide fuel cell

3% %% 1 1042001INER020
£AEWMGE) : A+ 2
PRIEFLDHRP
BT ¢ 03-4638800 ext 2569
E-mail address : imhung@saturn.yzu.edu.tw
kR - - ’H‘fr 7

4 pg: 2005& 11% 30¢p



F TR BRAREI D B 6
RN L P ZBEERR s 8

S VB R HE T e 8
R L 8
I o SOOI 8

By A B T s 11

= S XRD A H e 11
SO BT AT s 11
R O 13
Dl L I O 13
o 3 RN 18
B v B R B 20



¥ 1

YBaCo0,0s.5 % ; B AT = Nkﬂ.éﬁa% ‘L’I‘#W”V\ it m %ﬂﬁ?%
BV REEEITE T RBROETRFTLE T AT 2
o oY AR MR T adk TR A d ok

IR g o

AEE AT AR E iz k£ % YBaC00sis 5 145 K 0 1 AE
sr A-site =% ¢ Yttrium ¥ Barium ¢z £(H v 55 x=1.2~
1.1-1~09# 0.8)> ﬁei%ﬁ“z‘ A-site =% ¢ W Hicensg it o 2w R
- e A PR ET F 2§ 24 ER o & YBCO B R
#¢ od XRD Rlg#P Forfms0a Faamsis
YxBa;xC0,0s5:5 » 2 H & x = 08 %2 09 et & ? ¥ % R
YBa;C03005(JCPDs 46-0642)324p 2 & o3> x = 1.1 % 1.2 p|4 =
Y,0; (JCPDs 01-0831)12 % Y05(C00s) (JCPDs 88-0423)32 45 - YBCO

LEAAEY FRERAA I AT ART IS5 o BT A

=3
4

LY zERAAERA - F Y ELHREY 0 Fly ZTHGd S

(7

=1

T FIRERTH ox=102 H 53t 350°C G - B ER

e g5 450 Slem e dEd Y e ot It R 2 BODR

Rlkie > Xx=12 2 B SH AP G#cE 5 129x 10%/ K- (7

~ A ”El‘*:@tul{i‘%ﬁ‘g\—ﬁr’]’_&a % ¥ 3% L H 3 350 °C »bJ__ﬁ



AT BRI A d Ao
% YBCO-SDC (Sm-doped CeO,, SDC)4# & ;% K& &£ 41>+ 950 °C
BEEST AL LEZFARFE 2 A E AR
HETRTFELy AFargFit HitmF N5 25%- 48 & Al
AT XFISDCerwR & @ M > x=1.02 &> 300°C pF5 — & =
TxEHES 64 Slem - %ﬁd SDC 3 325 »c*% Mt 48 & Al 14
B R 2 BOBE el 0 A0 110 ~ 126 X 10F K12 fF > 825 * 2
TR SDC 2 #EE G licE 900 T e o A AL 1T 4 BB
PRI Y Z R P A AP AT Rz B x = 0.8 2 AT

WE 24 63 EEE § &Mz @ s 0053 Qem?e 257 F &

<0

713 I YIBa 2 YxBayxC020s:s Ittt » S & 4 £ £ 1
BT FETIF 2T 2R EY Y11BageC020s5 £ i 4L o

I

z

\'V

B 5095 > fe F1H 4 800°C s £ F M4& 1 F 12(0.056 Q cm?)$

\f“\ﬂ

%+ #T % (110S/em) - 2 Y11BagsC0:0s:5-SDC 4 & T Ha £t 75k 14
#h 112 x 108 Kt &g % 2 £ 2 SDC 2z #%k thlic e (9 00 ™

o HbREHE -



Abstract

The double perovskite structure of YBaCo0,0s,; is different to typical
perovskite cathode material; it not only has excellent conductivity but
also high concentration of oxygen vacancies. Therefore, it can decrease
the polarization of cathode for intermediate-temperature solid oxide fuel

cells (IT-SOFCs).

The double perovskite structure of YxBa,xCo0,0s5.5 (YBCO) has
excellent conductivity and high concentration of oxygen vacancies,
which is a potential cathode material of IT-SOFC. In this study, the
YBCO powders were prepared using solid-state reaction method with

various X values. The values of x are 1.2, 1.1, 1, 0.9 and 0.8.

This study showed that a single-phase double perovskite
Y1Ba;C0,0s5.5 is successfully prepared. The second phases of Y03,
Y0.98(C0o03) and YBa,Co30q.s were observed as the x > 1 and x < 1,
respectively. The lattice volume increases at low concentration of Y and
then decreases with the increasing contents of Y. The conductivity of
YBCO samples increase with the contents of Y increase as x<1. But the

conductivity of YBCOs decrease due to the high amount of oxygen



vacancies as the doping amount of Y increases above 1. It exhibits a
maximum conductivity of 450 S/cm at 350 °C for x = 1.0. The
coefficient of thermal expansion (CTE) values of YBCO decreased as
the doping amount of Y. The CTE of x=1.2 sample is 12.9 x 10°/ K.
There is a turning point at 350 °C in the results of conductivity, CTE and
TGA that due to the formation of oxygen vacancies.

The Y,BayxC0,0s5:5(0.8 = x = 1.2) - Smp2Ceps0,.5 composite
materials show good chemical stability at 950 °C. The cross-sectional
micrographs of symmetric cell showed good adhesion between cathode
and electrolyte layer, and the porosity of cathode layer is about 25 %.
The maximum conductivity of YBCO-SDC is 64 S/cm at 300 °C for x =
1.0. The YBCO-SDC composite cathode shows low CTE values of 11.0
~ 12.6 x 10° K. Comparing to YBCO, the composite materials had
better matching CTE with SDC electrolyte. The polarization resistance

of x=0.8 sample had a lowest value of 0.053 Q cm?.
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Figure 1 Thermal expansion curves of the Y,Ba,.xC0,0s.s Samples

between 150 and 800 °C in air
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Figure 2 The Arrhenius plot of (a) Rct and (b) Rid of Y«Ba,xC0,0s.s -
Smp2Ceps025 [ SmM2Ceps02.5 /| YxBarxC020s:5 - Smg2Cepg02-5

symmetric cell.
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Figure 4 The SEM micrographs of Y,Ba;xC0,0s:5 (0.8 =x=1.2)
sample sintered at 1120 °C for 4 h. (a) x=0.8, (b) x=0.9, (c) x=1.0, (d)

x=1.1, and (e) x=1.2.
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