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Abstract: Composite cathodes consisting of -La;¢Srg4NiO4 (LSN) and -Cep9Gdy,0,9 (CGO) has been prepared for
intermediate temperature solid oxide fuel cell (IT-SOFC). The chemical stability, microstructures and
electrochemical performance of the cathode have been investigated using XRD, SEM and AC impedance
spectroscopy. Results showed that strong bonding was formed between the composite electrodes and CGO
electrolytes after the electrodes were fired at 1 050 °C for 4 hours. The polarization resistance changed with
oxygen partial pressure, suggesting that charge transfer process was the rate limiting step for electrochemical
oxygen reduction at the composite cathodes. Area specific resistance (ASR) for a LSN-40CGO composite cathode
was 0.76 ) -cm”at 700 °C, which was four times lower than that of a pure LSN cathode. 1.7% decrease of the

cathode current density was observed in the stability test of the composite cathode.
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The cross-section image is also shown (d)
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Fig.1 ~ Arrhenius plots of the polarization resistances
for LSN-40CGO composites fired at different

temperature
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Fig.2 SEM images of the LSN-40CGO composites fired at 950 °C (a); 1050 °C (b); and 1 150 C (c).
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Fig.3  Plots of the polarization resistance versus the

cathode composition at various temperatures

fili 5 A i P LSN AH B 3 L2 A T | 1k i S 3K
HLAR A L M R R, 25 B AT LSN-CGO & & Btk
() J AR & 251 €GO & iR 40%,1 050 °CTF ke
45 4 h, £ PRI D IRAT R B RAESAEFMT
2 1) AR 1 HL Ak 2 M RE



E2 M %

25 I AL TR 3 5 2 1B L SraNiO -CeosGilos Oy 101 75 B2 F BETF 5 303

Kl 4(a) & LSN-40CGO & & M ALE 700 CA [F]
SRR WSS U BT AT AT LA WL BT (B
SR =R AN iR N T 2 TR0 N = R €= (3= W A 6
PR, 3i PR v B 0L IR AR 3 4 B 2 A
e 11 P =07 9 - e s N 00 2 7 R B
B, T v A i 1) A5 A AR G 55 /0N ) P 46 25 e, 8 (1]
4(b) ) AT LA BHBTIE i 2 AR B, L AU R,
Sy R A T 1) R FRLREL QAT Q, O 2 AN E AR T
Ry Ry, 5397 e 9 S AR SIR ) FE B AR A L BHL 8 5
G g AlE, RATRRAER —E 2 ET Ry & T
Ry, H Ry 58 EEEATO M R, 52 850 F 52 ¢
K B 4850 R B3 M S Ak R B 4 BEAT RS
F18 e A0 ARG AT 1Y) 2 A2 (B I ) 3 40080 3 0 BHL T %5
B, A3t EAs 2 e AR B AR IE A (E N 10°F
07 F, R 2 A-2E BIUE B E 2 AR
2 S ae AR i 5 | RS 17 2 4R 53 e Kk AR AR AR | R
SRR AT IR 1) R A L 2R (BN R A= Ak, RBTIX 2
A2 5 I AR 1 AL A S i B RN R AR A
X — 45 A F AR GE (9 LSM-CBO & & BRI,

700 °C V¥ 1.63 kPa
4 v 2.53kPa
® 3.18kPa
:’E O 483 kPa
Q
e
2 A A4
g ‘,'ovaaaag Yvyy
h 8 Vvvv
Tvo VYV,
Lo vy Yy
°o.'o. v
31§
0 T T T
2 4 6 8 10 12
Z'/ (- cm?)
(a)
L R, Ry Ry
Ql QZ

(®)
4 ZAEYIRTE 700 CAS R 5 R i Y
BHL 7L 35 e 55 2500
Fig.4 Impedance spectra (a) and equivalent circuit
(b) for the LSN-40CGO composite cathode
measured at 700°C under different oxygen
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