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ABSTRACT

We analyzed the unit cell performance against the cathode porosity, which is supposed to be closely related with active sites for the
cathode reaction. In order to fabricate the unit cells with different porosity in the cathode layer we changed the mixing ratio of fine
and coarse LSCF cathode powders. The final porosity of each cathode layer was 14, 23, 27, 39% respectively. According to the
electrochemical analysis of unit cell performance via DC current interruption and AC impedance method, the electrodic polarization
resistance was diminished as the cathode porosity increased. The decrease of polarization resistance was attributed due to the increase
of active reaction sites and the enhancement of overall unit cell performance could be explained in the same line.
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Fig. 1. Typical current-voltage characteristics for an operation
of unit-cells.
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Fig. 2. Flow diagram of unit cell fabrication.

Fig. 3. Cross-sectional view of GDC based unit cell with LSCF
cathode.
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Table 1. Cathode Composition and Its Related Microstructural Property (Sintered at 1150°C for 2 h)

Sample LSCFo0 LSCF25 LSCF50 LSCF75
Coarse powder (wt%) 0 50 75
Fine powder (wt%) 100 50 25
Porosity (%) 14.0£0.7 39+2 27+1
Perimeter (mm) 243+0.05 2.89 +0.06 3.6+0.1 2.96 +0.09
0.8 o 0.707 At 650°C with current 500 mA M
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Fig. 4. Power generating characteristics of the unit cells with
different cathode porosity at 650°C in air as an oxidant.
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Fig. 5. Typical voltage relaxation curve during the DC current
interruption experiment.
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Fig. 7. Comparison of the impedance spectrum of unit cells
measured via AC-impedance spectroscopy at 650°C in air.
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Table 2. Power Density of Unit Cells with Different Cathode Porosity
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(Unit : mW/cm2)

Sample P(max) P(i=0.2 A/em’) P(i=0.4 A/em’) P(i=0.6 A/em’)
LSCF0 258 137 214 253
LSCF25 270 149 235 268
LSCF50 384 166 267 340
LSCF75 326 156 264 317
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