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By measuring ion conductivity of the specimens using
the complex impedance method at 400°-900°C in the
air, a study has been made with the sintered bodies,
which were prepared from (YO15)1_.(NbOays),
(x=0.05-0.35) powders obtained by the solid phase
reaction. In case of x=0.15 composition samples, the
total and grain boundary conductivity reached the
highest values. On the other hand, the grain conductivi-
ty was nearly constant at x=0.15-0.35 composition
samples. From the relationship between the crystal
phase and the conductivity of the above stated composi-
tion samples, it is suggested that the high conductivity
of the x=0.15 composition samples is very susceptible
to the precipitation of Y,03; whose conductivity is low-
er than that of Y;NbO;. Thus, the conductivity of
YngO7—Y3A15012 and Y3Nb07—Mg'0 sintered bodies,
which were prepared by the addition of Al;0s and
MgO, lower conductivity materials, to Y;NbO;, was
measured. Their grain boundary conductivities took a
figure up one place in the maximum. It was proved that
the grain boundary conductivity enhances by the addi-
tion of lower conductors to the basic materials.
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Fig. 1. X-ray diffraction patterns of the products calcined at vari-
ous temperatures for 5 h.

(YOy5)1_(NbO, 5), composition : x=0.25.

(a) 1200°C, (b) 1300°C, (c) 1400°C.

O : Y;NbO;, A : YNDO,, [1: Y503, @ : Unknown products.
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Fig. 2. X-ray diffraction patterns of the products calcined at
1400°C for 5 h.

(a) ¥=0.35, (b) x=0.25, (c¢) x=0.15, (d) x=0.05.

O : Y5NbO;, /A : YNbO,, [1: Y,0; @ : Unknown products.
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Fig. 3. SEM micrographs of (YO;5);_,(NbOy5),.
(a) x=0.05, (b) #=0.15, (c) x=0.25, (d) x=0.35.
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Fig. 4. Arrhenius plots of conductivities of (YO,5);._,(NbO,5),.
[1:24=0.05, @:x=0.15, O :24=0.25, /\ : =0.35.
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Fig. 5. Dependence of composition on conductivity at 600°C.
(O : Total, A : Grain, [] : Grain boundary.
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Fig. 6. SEM micrographs of Y;NbO, (a) Y3;AL;04, and (b)
MgO sintered bodies.

Table 1. Average grain size of sintered bodies.

(unit: g m)

YsNbO~ Second phase
Non added 3.4 -
Al203 added 3.4 6.9
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Fig. 7. Arrhenius plots of total conductivities.
@ : Y:NbO,, O: Y;NbO~Y;A1:0;,, A : YsNbO,~MgO.
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Fig. 8. Arrhenius plots of (a) grain and (b) grain boundary
conductivities.
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Fig. 9. Dependence of temperature on conductivities of various
materials.

O:Y;NbO,, @:YNbO, A:Y,0; A:Y;ALO, (10%Fe-
doped), []: MgO.
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