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Abstract : We synthesized and investigated Lag7sSt25FeO5 by Glycine Nitrate Process (GNP) method used as cathode
materials for SOFC(solid oxide fuel cell). Optimized amount of glycine is 3.17 mol. ICP elemental composition
analysis indicated that the stoichiometry of the synthesized powders have nearly nominal values. SEM images and
XRD patterns reveal that the synthesized powder has uniform size distribution and high degree of crystallinity. The
sample powders were isostatically pressed to form a pellet. The green body was sintered at 1200°C and the relative
density of the sintered specimens were measured by Archimedes method. We measured electrochemical performance
of LSF by AC impedance spectroscopy. Resistance of LSF shows lower value than that of LSM throughout all
temperature region. The anode-supported solid oxide fuel cell showed a performance of 342 mW/em? (0.7 V,
488 mA/cm?) at 750°C. The electrochemical characteristics of the single cell were examined by ac impedance method.
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Fig. 1. Flow chart for the glycine nitrate process.
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Fig. 2. Schematic diagram for half cell configuration.
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Table 1. The amount of glycine used for GNP process.

Label Nominal composition Glycine amount
A 1.00 mol
B Lay 75819 25Fe05 1.58 mol
C 3.17 mol
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Fig. 3. XRD patterns for LSF synthesized with different glycine
amount. A: 1.00 mol, B: 1.58 mol and C: 3.17 mol.
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Fig. 4. SEM images for LSF synthesized with different glycine
amount. A: 1.00 mol, B: 1.58 mol, and C: 3.17 mol.
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Table 2. ICP elemental composition analysis of LSF.

Label Nominal composition Experimrntal composition
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Fig. 5. XRD patterns for LSF as-synthesized and calcined from
700°C to 1200°C.
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Fig. 6. XRD patterns for pure LSF, pure YSZ and LSF+YSZ
mixture sintered at 1200°C.
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Fig. 8. Arrehnius plots for polarization resistance of LSM and LSF.
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Fig. 9. Performance of the anode supported tubular cell using
synthesized LSF as cathode at various temperatures.

1.2 500
1.0 ee®eo®e
T L w0 o~
A ‘...... .... g
08 “A‘ 00q,  o° Ak AAA E
“ A 4 300 E
% YR $oee
o 0.6 ® A “‘ ... E
ﬂ X .. AA ‘A‘ “ ..... @
A
$ e “ % 1200 &
0.4 %4 5
X ‘ g
: \‘ ® Synthesized LSF <]
0.2 /f 4 LSM {100 &
0.0 . . . . )
o

200 400 600 800
Current density(mAIcmz)

Fig. 10. Performance of the anode supported tubular cell using
synthesized LSF and LSM as cathode materials at 750°C.
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Fig. 11. AC impedance spectra of anode-supported tubular cell
using synthesized LSF as cathode at various temperatures.

Table 3. Variation of resistance and capacitance values determined
by CNLS fitting with respect to temperature

Temp. (°C) Rl R2 c2 R3 c3
800 0430 00225  0.05 0.126 0.39
750 0458  0.135 000095  0.135 1.45

700 0.429 0.5325 0.0032 0.125 0.99
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