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Abstract  Gd,0,-doped CeO,(GDC) solid solutions have been considered as a promising materials for elec-
trolytes in intermediate-temperature solid oxide fuel cells. In this study, the nano-sized GDC powder with average

particle size of 69nm was prepared by a high energy ball milling process and its sintering behavior was inves-
tigated. Heat-treatment at 1200°C of nano-sized GDC powder mixture led to GDC solid-solution. The enhanced
densification over 96% of relative density was obtained after sintering at 1300°C for 2h. It was found that the sin-

terability of GDC powder could be significantly improved by the introduction of a high energy ball milling pro-

CEess.
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Fig. 1. FE-SEM morphologies of (a) CeQO, and (b) Gd,0,
powders used as a starting materials.
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Fig. 2. Particle size distribution of starting materials.
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Fig. 3. Schematic diagram of experimental apparatus for
high energy ball milling process.
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Fig. 4. FE-SEM morphology of nano-sized GDC10-AM
powder mixture prepared by a high energy ball milling.
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Fig. 5. Particle size distribution of nano-sized GDC10-AM
powder mixture prepared by a high energy ball milling.
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Fig. 6. XRD patterns of GDC10-AM powders heat-treated
at various temperatures for 1h.
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Fig. 7. The Change of lattice parameter for GDC powders
heat-treated at various temperatures.
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Fig. 8. Linear shirinkage curve of CeO, and GDC powder
compacts during heating up to 1300°C at a heating rate of
5°C/min. in air atmosphere.
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Fig. 9. Sintered density for GDC powder compacts as a
fuction of sintering temperatures, sintered at 2h in air
atmosphere.
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Fig. 10. FE-SEM microstructure of GDC specimens sin-
tered for 2h at (a) 1200°C, (b) 1300°C and (c) 1400°C.
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