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ABSTRACT

The grain boundary effect on the ionic conduclivity was mvestigated using a.c. admtiance analysis in (Biy
OshanslCallozss oxvgen-ion conducting solid electrelyte. As a separated arc represenling grain boundary polanza-
tion was not observed in the admittance plane, bulk conductivity was measured for samples with various grain
sizes in the temperature range from 480C to 720°C and the conductivity distribution between grain interior
and grain boundary was determined by the reported analytical methods. In the above iemperature range, grain
boundary worked as a high conductive path instead of blocking layer and ionic conduction through grain boun-
dary was significant. The activation energy for conduction through grain and grain boundary was 78 and 106
kJ/mol, respectively,

Key words: Uxygen ion conductor, Activation energy grain boundary effect, a.c. admittance analysis temperature com-
parison method
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Fig. 1. Phase diagram of B1:0;-CaQ system from the
literature®.
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Fig. 2. Block diagram of apparatus for a.c. admittance
measurements.
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Fig. 3. Stimulated circuit of a polycrystalline 1onic con-
ductor and corresponding complex admittance
plot.
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Fig. 4. Photormcrographs of (BtOyirs(CaOlyus speci-
men: (a) 2 h siotered, (b} 20 h sintered, (c}
25 §h sintered and maintained at 800 for &
days.
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Fig. 5. Complex admittance plol for 2 h sintered spect-

men measured at 490C .

-1
o 2h
. 2n
= -
) m 35h(+5d)
g .
o l"\
- N
L\
= - \
Q b
- .2
) \'
& L
3 ;
O
\\
-
~a
o~
r\-\
< T T T \\
1.1 1.2 1.3 1.4
1000/T

Fig. 6. The etfect of smtering time on conductivity.
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Fig. 7. Conductivity distribution plot.
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Table 1. Conductivity Distribulion for 2 h Sintered

Specimen
Temperature g o, o an/a
()
483 1.715 1.469 0.246 0.14
539 3.637 2.345 0.793 022
608 8.002 5985 2.Mm3 0.25 %
676 19.143 | 13545 5598 | 029
720 33640 | 21678 | 11962 | 0.36
Note: a. The unit of conductivity values is >} 107° ohm !

cm™!, b. 0. and o_ are specific conductivities, Specific
conductinty = actual conductivity X volume fraction

y= 12237 - 9.3836x A*2 = 0.995
34 y= 15234 - 12796x F*2 = 0958
2 -
[
b 4
£ 1
u -
-1 o
-2 T T T
11 1.2 ra 1.4
1000/
2 Lattice

*  Gran Enundary
Fig. 8. Arrhenius plot for lattice and grain boundary
conduction. Conductivities were determined by
the temperature comparison method.
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