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Preparation of yttria stabilized zirconia powders with a glycine-nitrate
process for intermediate-temperature solid oxide fuel cells

WANG Qi-gen, PENG Ran-ran, XIA Chang-rong

(Laboratory for Renewable Clean Energy . Department of Materials Science and Engineering ,

University of Science and Technology of China, Hefei 230026, China)

Abstract: Highly porous (Y, O )¢ 05 (ZrO; Do 92 (YSZ) powders were synthesized with a glycine-nitrate
process for the fabrication of dense YSZ films as electrolytes of intermediate temperature solid oxide fuel
cells (SOFCs). The effect of pre-heating temperature of green powders was investigated regarding the
phase structure, crystallite size, specific surface area, sintering behavior, electrical conductivity and
microstructure of derived YSZ. With the increase of pre-heating temperature, the crystalline size
increased, the specific surface area and the density of the sintered YSZ pellets decreased while the powder
became less porous. YSZ powder pre-heated at 700 “C showed the highest sinterability and the
corresponding pellet had the highest conductivity, 0.029 S« cm ' at 800 “C. In addition, YSZ thin films
were prepared by a co-pressing and co-sintering process with powder pre-heated at 700 “C. Single cells
were formed based on the films. Maximum power density of 470 mW/cm® was generated at 700 °C with
humidified (3% H,0) H, as the fuel.
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Fig. 1 XRD pattern of powders pre-heated

at different temperature
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Tab. 1 Characteristics of YSZ powders pre-heated

at different temperature

Pre-heating temperature/C
600 700 800 900 1000 1100 1 200
Dxgp/nm 8.49 9.35 1.2 17.1 24.9 74.3 86.5
Sper/(m? «g71) 14.2 13.5 11.9 10.1 9.87 816 7.04
Dpgr/nm 70.9 74.6 84.6 99.7 102 123 143
Dger/Dxrp 8.35 7.98 7.55 5.83 4.10 1.66 1.65
Relative density/% 90.1 88.0 86.7 86.0 85.8 850 8l1.4
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Fig.2 SEM photographs of YSZ powders preheated

at different temperature
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Fig. 3 Cross-section views of YSZ pellets prepared
with powders pre-heated at 800 C (a),900 C (b,
1000 C (¢),and 1 100 C (d)
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Fig. 4 Linear shrinkage curves of powder compacts (a) and

derivative curves of the linear shrinkage (b)
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Fig. 6 SEM micrographs of electrolyte surface (a) and cross-section (b) for a single cell
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Fig. 8 Impedance spectra of a single cell measured

under open circuit condition at different temperatures
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