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ABSTRACT

The perovskites with nominal compositions Lag gSry-Fe; M,0; (M=Co, Mn, Ni, x=0.1-0.3) were fabricated by a solid-state.
reaction method as cathode materials of low-temperature operating Solid Oxide Fuel Cells (SOFCs). X-ray diffraction analysis and
microstructure observation for the sintered samples were performed. The ac complex impedance were measured in the temperature
range 600—900°C in air and fitted with a Solatron ZView program. The electrical conductivity and polarization resistance of
Lag ¢St ,Fe;  MO3; (M=Co, Mn, Ni, x=0.1-0.3) were characterized systematically. The porosmes of the sintered samples were in
the range of 25% to 38%. The polarlzatlon resistance of LaygSry-Feq7M;0; was 0.291 Qem” at 700°C.
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Table 1. Compositions of Lanthanum Ferrite Cathode Materials
and their Porosities Obtained by Image Analysis

Classification Composition Porosity (%)

LSF Lag ¢Sry,FeO; 35
LSFCO1 Lay ¢Sty oFeq9Cop 103 29
LSFC02 Lay Stg5Feq5Coy 205 26
LSFCO03 Lag ¢Srg2Fen 7Co4 303 30
LSFMO1 Lay ¢Sty ,FegoMng ;O 31
LSFMO02 Lay 4Srp 2Feq gMng ;05 33
LSFMO03 Lag gSrgoFeq ,Mny ;04 38
LSFNO1 Lay ¢Srq,FeyoNiy ;05 28
LSFNO02 Lag ¢Srg 2Feg gNig 2053 23
LSFNO3 Lag ¢Stg2Fep 7Nig 305 25
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Fig. 1. Schematic diagram of the sample preparation process.
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Fig. 2. X-ray diffraction patterns of lanthanum ferrite cathode
materials.
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Fig. 3. Scanning electron micrographs of (a) LSF, (b) LSFCO01,
(c) LSFC02, (d) LSFCO03, (e) LSFMOL, (f) LSFM02, (g)
LSFMO3, (h) LSFNOI1, (i) LSFN02, and (j) LSFNO3.
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Fig. 5. Impedance spectra of the LagSry,FeO; measured at
600°C and 700°C in the air atmosphere.
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Fig. 6. Impedance spectra of the Lag ¢St ,Fe ;| Co,0; measured
at 700°C in the air atmosphere.
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Fe, ;Mn, ;05 measured at 800°C in the air atmosphere.
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Fig. 10. Arrhenius plots of the electrical conductivity of
lanthanum ferrite cathode materials as a function of
operating temperature.
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Fig. 11. Polarization resistances of the lanthanum ferrite cathode
materials as a function of operating temperature.
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