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ABSTRACT

The oxygen reduction mechanism of (La,Sr)MnQO3(LSM)-YSZ composite cathode was investigated. With increasing YSZ
content the ohmic resistance of LSM-YSZ composite cathode was increased and the total polarization resistance of LSM-YSZ
composite cathode had minimum value at 40~ 50 wt% YSZ. For oxygen reduction reaction on LSM-YSZ composite cathode,
O surface diffusion and oxygen ion transfer from three phase boundary (TPB) 1o the YSZ electrolyte lattice were found to be
two comparable rate-detcrmining steps. The polarization resistance of the former step was proportional to PY* and had
minimum value at 40~ 50 wt% YSZ. The polarization resistance of the latter step was found (o be independent of P, and
had minimum value at 40 wi% YSZ. In low oxygen partial pressure, gas phase diffusion is rate-determining step, which is
proportional to Py

Key words : (La,Sr)MnO3(LSM)-YSZ composite cathode, Oxygen reduction, O~ surface diffusion, Oxygen ion transfer, Rate-deter-
mining step, Polarization resistance, SOFC
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Fig. 1. Schematic diagram of half cell configuration.
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Fig. 2. AC impedance spectra of LSM electrode (950°C,
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Fig. 3. SEM photographs of LSM-YSZ electrode (a) LSM (b) LSMIYSZ =9:1 (0 LSM:YSZ =82 (d) LSM:YSZ =73

LSM:YSZ = 6:4 (f) LSM:YSZ = 5:5.
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Fig. 4. AC impedance spectra of LSM-YSZ electrode (950°C,
P, =0.2 atm).
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Fig. 5. Polarization resistance and ohmic resistance of LSM-
YSZ electrode with YSZ content (950°C, Py, =0.2 atm).
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Fig. 6. P, dependent AC impedance spectra of LSM60 (LSM:
YSZ = 4:6) electrode measured at 950°C.
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Table 1. Po, Dependence of LSM-YSZ Electrode from AC
Tmpedance Measurement at 950°C
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Table 2. PO Dependence of LSM-YSZ Electrode from AC
llnpcddn(,c Measurement at 800°C

High Frequency Irllztr‘:;ln&eeila;e Low Frequency

Region (1/R1) Region (1/R2) Region (1/R3)
= Fe, o Py, e,
0-LSM 0 026 0.98
10-LSM 0 0.26 0.98
20-LSM - 002 0.26 1.02
30-LSM 0.01 0.23 1.01
40-LSM 0.04 0.25 0.98
50-LSM 0 0.24 1.00
60-LSM 0.03 0.23 1.01

Table 3. Specific Electrode Resistance (R2, Qcmz) of LSM-
YSZ Electrode from AC Impedance Measurement(Po,

=0.2 atm)

950°C 900°C 850°C 800°C
0 - LSM 0.38 0.79 1.77 4.47
10 - LSM 0.31 0.63 1.50 3.60
20 - LSM 0.19 0.39 0.82 1.67
30 - LSM 0.10 0.20 0.39 0.85
40 - LSM 0.04 0.08 0.19 0.37
50 - LSM 0.05 0.08 0.14 0.27
60 - LSM 0.11 0.15 0.23 0.36
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Fig. 11. Polarization resistance(R1) of LSM-YSZ electrode
with YSZ content (800°C, Py =0.2 atm).
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Fig. 12. Log(1/R) vs. /T plots at Po_= 0.2 atm for LSM-YSZ
electrode. -
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