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Abstract : BaZr,3Yb,,0;_; perovskite is expected as an electrolyte in Protonic Ceramic Fuel Cells (PCFCs) be-
cause it has high protonic conductivity. The phase stability of this perovskite has been discussed during a fabrica-
tion process and at an operating temperature of 600 C. Although samples synthesized by the solid-state technique
showed doble phases of perovskites, it was found that the single perovskite phase with Yb,0O; was obtained by
firing at 1500 C with NiO, which is used as a component of the fuel electrode. The samples synthesized by the lig-
uid phase technique with firing at temperatures of 1400 C or below showed the single perovskite phase. However,
after firing at 1500 C for more than 5h or 1600C for more than 2h, Yb,O; was contained in the samples. The dis-
tribution of the segregated Yb components in the samples, where Ybh,0; was observed, changed by thermal aging
at 600 C. The variation in the lattice constant and the formation of BaCO; were observed after long-term storage
of the samples synthesized by the liquid-phase technique and fired at 1500 C, under room temperature and atmo-
spheric conditions. The firing conditions and storage conditions were suggested to affect the phase stability of the
perovskite.
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Fig. 1 XRD patterns of samples synthesized by (a)the solid-

state technique, with completion by firing at 1200 °C for
10h and (b)the liquid phase technique, with comple-
tion by firing at 1200 °C for 6h. P represents the peak
of perovskite. The subscripts represent Miller indices.
Insert shows the enlarge view of 26 =60-64° in Figure
1. The possible second diffraction peak of the sample
synthesized by the solid-state technique is indicated by
a black arrow.
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Table 1 Crystal phases of samples synthesized by the lig-

uid phase technique with various firing conditions.
The open and closed circles represent that single
perovskite phase appeared and Yb,0; phase ap-
peared in the perovskite phase, respectively.
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Fig. 2 Lattice constants of samples synthesized by the liquid
phase technique as functions of firing temperatures and
holding times.
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Fig. 3 XRD pattern of sample synthesized by the liquid phase

technique after firing at 1500 °C for 2h with NiO. Insert
shows the enlarge view of 20 =25-40° in Figure 3. Yb
represents the peak of Yb,Os;. The subscript represents
the Miller index.
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Fig. 4 XRD patterns of samples synthesized by (a) the solid-

state technique after firing at 1500 °C for 5h, (b)the lig-
uid phase technique after 1500 °C for 2h, (c)the solid-
state technique after firing at 1500 °C for 2h with NiO
and (d)the liquid phase technique after 1500 °C for 2h
with NiO.
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Fig. 5 XRD patterns of samples synthesized by the liquid

phase technique (a)after firing at 1500 °C for 5h with
NiO, (b)after firing at 1500 °C for 5h with NiO and ag-
ing at 1200 °C for 20h. P and Ni represents the peaks of
perovskite and NiO, respectively. The subscripts repre-
sent the Miller index.
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Fig. 6 Backscattered electron image micrograph (a) and Yb
elemental mapping image by EPMA (b) for the sample
synthesized by the liquid phase technique after firing
at 1500 °C for 5h. Backscattered electron image micro-
graph (c) and Yb elemental mapping image by EPMA
(d) for the sample synthesized by the liquid phase tech-
nique after firing at 1500 °C for 5h and thermally aged at
600 °C for 2000h.
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Fig. 7 Backscattered electron image micrograph (a) and Yb
elemental mapping image by EPMA (b) for the samples
synthesized by the liquid phase technique after firing
at 1500 °C for 5h with NiO. Backscattered electron im-
age micrograph (c) and Yb elemental mapping image
by EPMA (d) for the sample synthesized by the liquid
phase technique after firing at 1500°C for 5h with NiO
and thermally aged at 600 °C for 2000h.
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Fig. 8 XRD patterns of samples synthesized by the liquid

phase technique after firing at 1500°C for 2 h; (a) sever-
al days later, (b)several months later. P and B represent
the peaks of perovskite and BaCO;, respectively. The
subscripts represent Miller indices.
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Fig. 9 XRD patterns of samples synthesized by the liquid
phase technique after firing at 1500°C for 5h with NiO;
(a) several days later, (b)several months later. P and B
represent the peaks of perovskite and BaCO;, respec-
tively. The subscripts represent Miller indices.
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