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Development of Solid Oxide Fuel Cells Using Efficient Zirconia Electrolyte (IT)
—Low-Temperature Sinterable Scandia-Stabilized Zirconia Electrolyte—
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Abstract The effect of the addition of Bi,O3 on sintering, microstructure, crystal phase transformation,
electrical conductivity, mechanical strength, and performance as electrolyte of Sc,03-stabilized zirconia that
was prepared using hydrolysis and homogeneous precipitation technique was investigated. By the addition of
1 mol% Bi,O;, sintering temperature of 10 mol% Sc,0;-doped zirconia (10ScSZ) was lowered over 300°C,
growth of zirconia grains was accelerated, and dense sintered bodies with cubic phase were fabricated at 1000
to 1100°C. Sufficient conductivity of 0.33 S/cm at 1000°C and 0.12 S/cm at 800°C for an electrolyte of solid
oxide fuel cells (SOFC) was attained for 1 mol% Bi,05-10 mol% Sc,0;-codoped cubic zirconia (1Bil0ScSZ)
sintered at 1200°C. A maximum power density of 1.61 W/cm® was obtained at 1000°C using 1Bil0ScSZ as

the electrolyte in SOFC.
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Fig. 1. (a) Bulk density and (b) apparent porosity for 1Bi10ScSZ
and 10ScSZ sintered at 900 to 1400°C for 1 h.
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Fig. 2. X-ray diffraction patterns of 1 mol% Bi,03-10 mol%
Sc,05-codoped zirconia sintered at 1000 to 1400°C for 1 h.
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Fig. 3. X-ray diffraction patterns of 10ScSZ and Bil0ScSZ
doped with different amounts of Bi,O5 sintered at 1200°C for 1
h.
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Fig. 4. SEM micrographs of the polished and thermally etched
surfaces of 1Bi10ScSZ sintered at (a) 1000°C, (b) 1100°C, (c)
1200°C, and (d) 1300°C for 1 h.
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Fig. 5. Variation in measured grain size from thermally etched
surface of 10ScSZ and 1Bi10ScSZ with sintering temperature.
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Fig. 6. Electrical conductivity of 1Bi10ScSZ sintered at 1050°C
for 1 h and 1200°C for 1 h.
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Fig. 7. Electrical conductivity change of 1Bi10ScSZ sintered at
1050°C for 1 h and 1200°C for 1 h on annealing at 1000°C in air.
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Fig. 8. The characteristics of -V and power density of
1Bi10ScSZ sintered at 1200°Cfor 1 h .
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