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Microwave Sintering of Gd-Doped CeO, Powder
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ABSTRACT

10 mol% Gd,0;-CeO, powder was sintered by microwave in a 2.45 GHz multimode cavity to develop a dense electrolyte layer for
intermediate temperature solid oxide fuel cells (IT-SOFCs). Samples were sintered from 1100°C upto 1500°C by 50°C difference and
kept for 10 min and 30 min at the maximum temperature respectively. Theoretical den51ty of the sample sintered at 1200°C for 10 min
was 95.4% and increased gradually upto 99% in the sample sintered at 1500°C for 30 min. All of sintered samples showed very fine
microstructures and the maximum average grain size of the sintered sample at 1500°C for 30 min was (0.87+0.42) um. Tonic
conductivity of the samples were measured by DC 4 probe method.
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Fig. 1. A schematic diagram of the microwave furnace.
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Fig. 2. Temperature profile and the power level of the micro-
wave during the sintering process.
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Fig. 3. XRD diffraction patterns of the samples sintered by
microwave; (a) 1500°C for 30 min and (b) 1100°C for
10 min.
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Fig. 4. Relative density of sintered samples by microwave as a
function of temperature.
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Fig. 5. Average grain size of samples sintered by microwave as
a function of temperature.
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Fig. 6. SEM micrographs of sintered samples by microwave at (a) 1200°C, (b) 1250°C, (c) 1450°C, (d) 1500°C for 10 min, and (e)

1500°C for 30 min holding time.
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Fig. 7. Electrical conductivity of the 10 mol% Gd,03-CeO,
samples sintered by microwave.
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Table 1. Ionic Conductivity and Activation Energy Data of the
Samples by Microwave Sintering

Microwave sintering
1200°C-10 min 1500°C-30 min
Ea 0.70+0.1 eV 0.59+0.04 eV
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