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ABSTRACT

Bi,Ce . O,.» (BDC : Bismuth Doped Ceria) powders with x = 0.1, 0.2, and 0.3 were synthesized using the Glycine Nitrate Process
(GNP). They were then calcined at 500°C for 2 h and sintered in a pellet or rod form at 900, 1000 or 1100°C for 4 h for characterization
as the alternative electrolyte material for intermediate temperature solid oxide fuel cells. The BDC powder consisted of a single phase
of Ce0,-Bi,05 solid solution in the as-synthesized state as well as in the as-calcined state with a mean powder size of 4.5 nm in the

former state and 6.5 —

10.1 nm in the latter. On the contrary, the second phase of a-Bi,O; was observed to have been formed in the

sinter with its amount increasing roughly with increasing temperature or Bi,O; content. The BDC powder was superior in sinterability
to other alternative electrolyte materials such as GDC, S¢SZ, and LSGM with the minimum sintering temperature for a relative density
of 95% or larger as low as 1000°C. The ionic conductivity of BDC increased with Bi,O; content and the maximum value of 0.119 S/

cm was obtained at 800°C for Biy;Ce 70 ss-
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Fig. 1. The procedure for fabrication of Bi,Ce; ,O,.» powders
by glycine nitrate process.
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Fig. 2. TG-DSC curve of Bij3Ce ;0 g5 obtained at a heating
rate of 10°C/min.
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Fig. 3. XRD patterns of Bi,Ce,0,,, powders of various
compositions synthesized using glycine nitrate process
as prepared.
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Fig. 4. XRD patterns of Bi,Ce;,0,.,, powders of various
compositions synthesized using glycine nitrate process
and calcined at 500°C for 2 h,
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Fig. 6. XRD patterns of Bi,Ce;_O,.,,, of various compositions
sintered at 900°C for 4 h.
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Fig. 7. XRD patterns of Bi,Ce;_O,.,» of various compositions
sintered at 1000°C for 4 h.
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Fig. 9. Arrhenius plots for ionic conductivities of Bi,Ce;_ O,
of various compositions sintered at 1000°C for 4 h.
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Fig. 10. Comparison of thermal expansion behaviors for (a)
LSCF, (b) BDC, and (c) LSM.
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