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Fig.2 TEM images and the corresponding [111] zone axis selected area electron diffraction patterns of A,Zr,O; ceramics: (a) Dy,Zr,0y,

(b) Gd2Zr,09, (c) EuzZr,07, and (d) Sm,Zr,07
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Fig.3 HRTEM micrographs and corresponding FFT transformed

images of Dy,Zr,0 (a) and Sm,Zr,07 (b) ceramics
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Fig.4 Raman spectra of A,Zr,O7 ceramics
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Impedance plots of rare-earth zirconate ceramics at 673 K: (a) Dy.Zr,07, (b) Gd2Zr,0y, (c) Eu2Zr,07, and (d) Sm,Zr,0;
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Table 1 Activation energy and pre-exponential factor of the

grain conductivity for different rare-earth zirconate

ceramics
Ceramics EleV oolS K em™
Sm,Zr,0; 0.69 2.62x10°
Eu,Zr,07 0.92 1.51x10°
Gd,Zr,07 1.12 1.25%10°
Dy, Zr,0; 1.13 2.07x10°
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Effect of Rare-Earth lonic Radius on Microstructure and Electrical Property of
Rare-Earth Zirconate Ceramics

Xia Xiaoliang™?, Liu Zhanguo!, Ouyang Jiahu *, Jin Yujun®
(1. Institute for Advanced Ceramics, Harbin Institute of Technology, Harbin 150080, China)
(2. Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of Sciences, Qingdao 266101, China)

Abstract: The microstructure and electrical conductivity of A,Zr,0; ceramic have been investigated by X-ray diffraction (XRD), high
resolution transmission electron microscopy (HRTEM) coupled with selected area electron diffraction (SAED), Raman spectroscopy and
Impedance spectroscopy. The results show that the degree of structural order of rare-earth zirconates A,Zr,O; ceramics gradually decreases
with reducing ionic radius of rare-earth cations. The Sm,Zr,O; and Eu,Zr,O; ceramics exhibit an ordered pyrochlore phase, while
Gd,Zr,07 and Dy,Zr,0; ceramics have a disordered fluorite phase. Pyrochlore-type Eu,Zr,0O7 ceramic with a relatively low structural order
degree shows the maximum grain conductivity of 1.03x102S <m* at 1173 K, as compared with that of other rare-earth zirconates.
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