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Synthesis and Performance of Sm, Ce,CuQO, Cathode Materials for IT-SOFC
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Abstract: The samples of Sm,_Ce,CuO, (SCC, x=0.0~0.25) as cathode materials for intermediate temperature
solid oxide fuel cell (IT-SOFC) were prepared by the glycine-nitrate process and characterized by XRD and SEM.
The results showed that SCC had no reaction with electrolyte CeyoGdy0,9 (CGO) at 1000 °C in air. SEM results
indicated that the electrode formed good contact with CGO electrolyte after sintering at 1 000 °C for 2 h. AC
impedance spectroscopy and DC polarization measurements showed that the polarization resistance decreased with
the doping of cerium in the lattice. The optimum value of Sm,3Cey,CuO, resulted in 0.37 € -cm? area specific
resistance (ASR) at 750 °C in air. The charge transfer process was the rate-limiting step of the electrode reactions

as indicated by the oxygen partial pressure measurement.
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Fig.1 XRD patterns of the Sm,_Ce,CuO, (x=0.1, 0.15,
0.2, 0.25) sintered at 1100 °C in air for 10 h
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Fig.2  XRD patterns for SCC(x=0.2), CGO and SCC02-
CGO powder
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Fig.3 SEM images of the SCCO2 electrode sintered at
1000 °C (a) and the cross-section image of the
test cell (b)

FUZ AT LA 1 000 CHE45 2 h e, BI# AL Sce
5 CCo MRS & R A B # S, aik-F
BIREAHN 10 wm, BBREEAZ L0 BT 2
i 22 0y = AH ST, S SR A% i | B i R A% B
G A K (I NpN & 2 (i TR & AN S R o 1 8
Tk BEBe 4t | H A 5 R T A 25 S AN AR
2.3 HEILERIE

&l 4 R Sm,_Ce,Cu0,(x=0,0.1,0.15,0.2) L 7€
2PN RN E T ik L BH 2 B Ce B2
SN, AR B E B R TR S Ce B4 LA
0.2 B, KRMBACHBEER/N, XATHEREH T
Ce MYBZRTEM F g | A Ta] B 4, DT A4 LA 45
A AR ERE, RRAR T AR AL F R ; 5
Hh, BB LTS AL RE B P LR B Ce B2
YN, A ) FOULE Ak B AR A R TE 1.43~1.68
eV ZIAl X 5 SCHERHIE 1 La,NiO,,, BRI 48 2% T
LG AL BE(1.61 e V)AL 156 B Ha A 2 I 32 2
i TR R T A e B E 1, TEJR S g
FATHH L SmyCeo,CuO, M HLAL T

= 204

B

O Lo

E 1.0

b

5

o 054

}g w s AL, Las eV
(=9

; (L & i L T R I < S
E B Hi Oy Cul, [4H eV
= 3 & Sty 143 8V

¥ e - ks & ok ¢ h T
0.95 Lo L.Os L.10 L.15 Li2o
Lo iKY

K4 e SCC B i AL HL LAY Arrhenius 4]
Fig.4 Arrhenius plots of the polarization resistances of

SCC electrodes in air
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Fig.5 Impedance spectra taken from Sm,Cey,CuQ,

cathodes in air at various temperatures
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Fig.6  Impedance spectra for the Sm,3Ce,,CuO, cathode
on CGO at 750 °C under various oxygen partial

pressures
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Table 1 Polarization resistances of SCC02 electrode

at high frequency (Ry) and low frequency

(R,) under various oxygen partial pressures

at 750 °C
Py, | Pa Ru/ (Q-cm?) R/ (Q+em?)
3.1 x10° 0.53 0.22
1.9 x 10° 0.67 0.31
730 0.88 0.52
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Fig.7 Polarization resistance of Sm,3Ce,Cu0Q, electrode
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air at various temperatures
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