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Perowskiz

Oxide

1. Introduction substituted with the zionium ion | ). On the other hand, it might be

Some perovskite-type ooides show a proton conduction atinterme-
diate temperatures [1,2] Oxide ion vacancies are formed in the crystal
when some cations of the perovzkite-type oxide were replaced by a
cationwith alowwvalence. The uptake of water takes place at the formed
oxide ion vacancy and the proton is formed on the interstitial site be-
tween two oxide ions. Many papers have reported that the maximum
proton concentraton might reach the dopant level However, the prmo-
ton concentration could not reach the dopant level for some odde
|3-6]. One of the masons is considered to be the condition of the
oeide ion vacancy that is more thermodynamically stable than the pro-
tonic defect Dilkawa et al. reported that the Sc doped perovskite-type
oxide (BaZrls, BaCeOs, SrCe0s: and CaZr0s) has a stable oxide ion va-
cancy in the isotropic 5005 polyhedra | 7). Furthermore, it showed that
the proton concentration decreases with an increase in the s@able
oxide ion vacancy. Based on this report, some oddes might have asatu-
ration limitation less than the dopant level.

Alkaline-earth cerates doped with a trivalent cation have a high
proton conduction at intermediate temperatures However, they react
with carbon dioxide and easily decompose In order to improve the
chemical stability, the cerium ion in the alkaline-earth cerate is partialty

* Corespanding authar at: Organization for Promotion of Tenure Track, University of
Miyazald. 11 Galuenkibanad 3 -nishi Miyazald S89-2192 |apan. Td foc +81 985 58
TESS,

E-mizil arddrews: aluyamado mi yazald-wac jp | Y.Oluyamal

hepy,/dedoi org AL 1016/ s 51201 S01.010
O16T-2T3R0 2015 Eleevier BV_ Al mights reserved

infemred that the proton transport properties change due to the Zr
substitution

In order to clarify the mixed effect of the B site in the A% Y8 10y
pemvskite-type oxide, the proton concentration and conductivity for
Srleas — «Z¥n10s — & were examined by an AC impedance analysis
and thermogravimetric analysis. Moreover, the microscopic crystal
structure was determined by Raman spectroscopy.

2. Experiment
2.1. Sample prepanzhions

The zamples of SrCens — Zr¥ai0s — & (x = 00,03, 05, 07,09)
were prepared by a solid state reaction method. The magent-grade
powders, 51005 (99.99%), Cels (99.99%), Zr0: (99.9%) and Y20s
[ 99.99% ), were weighed and mixed in ethanol using a zirconia mortar
and pestle. The poweder mixtures were formed into a pellet and calcined
in air for 10 h at 1573 K. The cakined pellets were crushed and ball-
milled in ethanol for 1 b The mbdure was then pressed into pellets at
300 MPa and sintered in air for 10h at 1873 K. The compact densites
of the obtained zample were over 98%. The sintered sample was used
tomeasure the AC impedance. The crushed pellets were used for the
¥-ray diffmction anahysis, thermogravimetric analtysis and Raman spec-
trscopic analyds. The X-ray powd er diffraction analysis confirmed the
well-defined perovskite patterns of all the Srleas — FrYoi0s — &
samples as shown in Fig. 1.
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