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Abstract

In general, SOFCs mainly use Ni-YSZ cermet, a mixture of Ni and YSZ, as an anode material, which is stable in a high-temperature reducing
atmosphere. However, when SOFCs have operated at a high temperature for a long time, the structural change of Ni occurs and it results in
the problem of reducing durability and efficiency. Accordingly, a development of a new anode material that can replace existing nickel and
exhibits similar performance is in progress. In this study, SrTiOs, which is a perovskite-based mixed conductor and one of the candidate
materials, was used. In order to increase the electrical conduction properties, Yo.08Sro.92Fe03Ti0.703, doped with 0.08 mol of Y3+ in Sr-site and
0.03 mol of transition metal Fe3+ in Ti-site, was synthesized and its chemical diffusion coefficient and reaction constant were measured. Its
electrical conductivity changes were also observed while changing the oxygen partial pressure at a constant temperature. The performance
as a candidate electrode material was verified by predicting the defect area through the electrical conductivity pattern according to the oxygen
partial pressure.
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Fig. 1. XRD patterns for YSFT03 powder.
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Fig. 2. SEM (Scanning Electron Microscope) image for sintered YSFT03
pellet.
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Fig.3. Variation of TEC of YSFTO03 vs. temperature in 200~1,000°C in

different gas conditions.
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Fig. 4. Conductivity of YSFT03 (a) at different temperatures and (b)
oxygen partial pressure.
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Fig.5. Defect equilibrium diagram of YSFTO03 as a function of Poz.
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Fig. 5. Typical conductivity relaxation profiles of YSFT03 upon oxidation /
reduction at 1,000°C.
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Fig. 6. (a) Oxygen chemical diffusion coefficient, (b) surface exchange

coefficient of YSFTO03 as function of temperature during oxidation
in different PO2 range.
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