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ABSTRACT

Composites of LSCF (LagsSt0.4C0o2Feqs055) and CGO (gadolinium doped ceria)-based ceramics are
logical candidate cathode materials with CGO electrolytes. LSCF with perovskite structure was synthesized
and investigated by Solid State Reaction (SSR) method used as cathode materials for SOFC (solid oxide
fuel cell). The optimized temperature was 1100°C to synthesize LaggSto4Cop2FensOss with rhombohedral
structure. The polarization resistance of the LSCF/CGO (50:50 wt.%) was smaller than that of other composite
cathodes. The analysis of the EIS data of LSCF/CGO suggests that the diffusion and adsorption-desorption
of oxygen can be the key process in the cathodic reaction.
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Fig. 1 XRD patterns of the LSCF powder synthesized with solid
state reaction method (A:700°C, B:800°C, C:900C, D:1000C,
and E:1100C).
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Fig. 2 XRD patterns of the LSCF powder synthesized with a
calcination temperature (A:8007C, B:900°C, C:1000C, and D:
1100C).
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Fig. 3 SEM images of cross-section of the half cell with (a) :
LSCF and (b) LSCF/CGO (sintered at 1150C).
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Fig. 4 SEM images of surface of the half cell with (a) : LSCF
and (b) LSCF/CGO (sintered at 11507).
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Fig. 5 Sintering behavior for composite materials with each
LSCF/CGO ratio (70:30, 50:50, and 30:70 wt.%).

22 &t

=
gl
ae
Jm
0x
e
+J

0.6
E —o—| 1050¢
& 05¢ —o—1 1100%¢
@ —&—1 116D%
—— | 1200
é 04} —¢=1] 1280%¢
171
g
c 03
S
g
g 02}
g 3
o1t \
%
00 A A L i
600 650 700
Temperature ©

Fig. 6 Polarization resistance curves of LSCF/CGO composite
at various sintering temperature.
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Table 1 Polarization resistances of LSCF/CGO composites
with different ratio at the test temperature 600-800C. (&-cm’)

. LSCF:CGO (wt.%)
T (C)

70:30 50:50 30:70

600 1.770 0.342 0.429
650 0.571 0.129 0.147
700 0214 0.051 0.057
750 0.093 0.028 0.026
800 0.046 0.010 0.013
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Fig. 7 Impedance spectra of LSCF/CGO composites with various
ratio (LSCF:CGO=70:30, 50:50, 30:70 wt.%) at 650C.
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