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Dependence of Transition metal valences in perovskite
to Solid State Properties by in situ XAFS
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The changes of white line and Pre-edge of Co and Fe K-edge in (BagsSros)(CoggFep2)023.5 (BSCF)
perovskite oxide, promised for low temperature operating Solid State Fuel Cell (SOFC) cathode material, was
observed for the oxygen diffusion related to Co and Fe by using in situ XAFS during oxidation of BSCF. The
temporal changes of absorption were fitted by the exponential decay function with two terms. The relaxation
time () with shout time, related to induce oxygen gas to cell, is independent of temperature. The 7 with long
time, related to the oxygen diffusion during oxidation of BSCF, is dependent on temperature. The oxygen
diffusion coefficients were calculated from the = At 763 K, D showed the same degree of value of each
absorption. On the hand, at 803 K, D related to Fe K-edge white line is higher than other absorption. The
activation energy (E,) was calculated from Arrhenius equation of D. Values of E, related to Co K-edge white
line, Co Pre-edge, and Fe Pre-edge were 1.8 ~ 2.0 eV. The value related to Fe K-edge white line, however, is
higher than other absorption, and about 2.3 eV.
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Fig. 1 Measurement equipment

Table 1 Measurement energy

Photon energy (eV)
Co K-edge white line 7726
Co Pre-edge 7700
Fe K-edge white line 7128
Fe Pre-edge 7100
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Fig. 2 XANES spectra
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(b) Fe K-edge white line

Fig. 3 Plots of the normalized Aut as a function of
time during oxidation of BSCF at high temperature.
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(b) Co and Fe Pre-edge

Fig. 4 Temperature dependence of the relaxation
time.
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(b) Co and Fe Pre-edge

Fig. 5 Temperature dependence of the oxygen
diffusion coefficient.
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(b) Co and Fe Pre-edge

Fig. 6 Arrhenius plots of D calculated from .

Table 2 Activation energy of D

Activation energy (eV)
Co K-edge white line 1.83
Co Pre-edge 1.98
Fe K-edge white line 2.34
Fe Pre-edge 2.03
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