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High purity 3 mol% ¥%O; doped ZrQ samples with
average grain sizes of 120 nm to 1330 nm were peépa
by sintering at different temperatures for varidwmirs.
The electrical properties were measured by impeslanc
spectroscopy, and the microstructure studied byrsng
electron microscopy (SEM) and high resolution
transmission electron microscopy (HRTEM). The grain
boundaries of the high purity 3 mol%,®; doped ZrQ
samples were free of any second phase (Fig. 1)1 soe
the grain boundary conductivity was stilP orders of
magnitude lower than the bulk conductivity, butrgresed
with decreasing grain size. The low grain boundary
conductivity, according to the Schottky barrier rabidis
due to the depletion of oxygen vacancies in thdngra
boundary space charge layers. Within this framevtioek
grain boundary space charge potential and the
concentration of oxygen vacancies in the spacegehar
layers were calculated. The electrical conductéitof a
2.9 mol% Y,0O; doped ZrQ sample with an average grain
size of 41 nm were similarly analyzed. It was fouhdt
the space charge potential decreased, but the wxyge
vacancancy concentration increased with decreagaig
size (Fig. 2).

The literature resuft$ for 8.2 mol% Y%0; and 15
mol% CaO doped Zr§) respectively, were analyzed
within the same framework, it was also disclosed tthe
space charge potential decreased and the oxygansac
concentration increased with decreasing grain &ig.

2).

Keywords: Zirconium oxide; Grain boundaries; Electrical
conductivity; Space charge; Oxygen vacancy

Reference:

1. X. Guo and J. Maiet]. Electrochem. Soc., 148, E121
(2001).

2. P. Mondal, A. Klein, W. Jaegermann and H. Hahn,
Solid State lonics, 118, 331 (1999).

3. M.J. Verkerk, B.J. Middelhuis and A.J. Burggtaaf
Solid State lonics, 6, 159 (1982).

4. M. Aoki, Y.-M. Chiang, |. Kosacki, J.R. Lee, H.L
Tuller and Y.-P. Liy J. Am. Ceram. Soc., 79, 1169
(1996).

*Tel: (0049) 2461-616147
Fax: (0049) 2461-612550
E-mail: x.guo@fz-juelich.de

.

%
.
7 7
/ |

i

Fig. 1. HRTEM micrograph of 3 mol%,0; doped ZrQ
sample with an average grain size of 120 nm
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Fig. 2. Oxygen vacancy profiles in the space chéagers

of (a) 3 mol% %03 doped ZrQ at 550 °C, (b) 8.2 mol%
Y03 doped ZrQ at 450 °C and (c) 15 mol% CaO doped
ZrO, at 500 °C, respectively.



