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Microstructure and Electrical Properties of Yttria Stabilized Zirconia Films
Prepared by Doctor Blade Method
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Abstract From the viewpoint of easiness and low processing cost, the doctor blade technique was
utilized to produce yttria-stabilized zirconia( YSZ) film electrolytes for planar type solid oxied fuel cells.
This report describes the good fabricating conditions of a yitria stabilized zirconia film. The crystalline
structure and microstructure of the electrolyles were investigated by X-—ray diffractometer and scanning
electron microscope. Also, electrical conductivity of the electrolytes were measured by the AC impedance
speclroscopy in the temperature range of 503K to 1273K. With the same 8mol% yttria addition, the
YSZ films produced by the doctor blade technique were found to have almost similar conductivity behav-
ior as that of the YSZ pellets made by dry pressing. For the {ilms made by the doctor blade technique,
the conductivity of 8mol% YSZ was higher above 993K and below 523K and lower in the temperature
range from 523 to 993K than that of 3mol% YSZ. Furthermore, to the total electrical conductivity of all
the samples, contribution of the bulk component was larger than that of the grain boundry component.
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Table 2. (,omposmon of (ontrol Agents for Makmg YSZ Slurry.
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Table 3. Firing Conditions of Doctor Blade Green Fil@s of YSZ.

Low temperature treatment(R.T.~360°C)

High temperature treatment(R.T.~1450°C)

R.T~100%C, 10h
100°C~120°C, 4h
120°C ~3607C, 24h
360°C, 4h
360C~R.T, b5h

R.T~1200C, 12h
1200°C ~1450°C, 6h
1450°C, 7h
1450°C ~R.T,, 5h

Fig. 1. Cross—sectional SEM photograph of 8mol% YSZ
electrolyte(sample S),/ Pt electrode interface.
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Fig. 2. Schematic diagram of doctor blade apparatus.
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Fig. 3. XRD patterns for the prepared samples of (a)
sample S, (b) sample D2 and (c¢) sample D3.
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Fig. 4. Impedance spectra for the samples(S, D2 and
D3) measured at(a) 513K, (b) 623K and (c) 993K in
air.
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Fig. 5. Temperature dependence of total conductivity in
the temperature range of 573K 1o 1273K.
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Fig. 6. Temperature dependence of bulk conductivity in
the temperature range of 03K to 573K,
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Fig. 7. Temperature dependence of grain boundary con-
ductivity in the temperature range of 503K to 573K.
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Fig. 8. Temperature dependence of total conductivity in
the temperature range of H03K to 573K.
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Fig. 9. SEM photographs of (a) sample S prepared by
dry pressing method, (b) sample D2 and (c) sample
D3 prepared by docter blade method.
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