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ABSTRACT

Crain boundary chemistry and electrical characteristics ol polycrystalline BaTi; ceramics, which were prepared with sol-gel
surface-coated semiconducting powders, were investigated. Mn ions wers coated on the powder siulace by sol-gel coating—tf:chniques
The additives coated on the surface of the powders were observed to be present near the g;ram boundaries of the ceramics. The ceramics
exhibit the PTCR characleristics with a resistivity jump ramo(pmaxlpm) of about 2 % 10°. With raising the temperature from room
temperamre to 200°C, the oxidation state of the Mn ions varied from Mo 1o Mo* in the coating layers. Near the grain boundaries.
an excessive negative charge layer of about 20 nm was formed.
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Fig. 1. Schematic diagrams of the microstructure and the distri-
bution ol grain-boundary addiuves. (a) Semiconductive
BaTiO, ceramic powders. The powder surface was
coated with particular materials by sol-gel dip techni-
ques. (b) Sintered ceramics. The ceramics were pre-
pared with surface-coated semiconductive powders
shown in {a).
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Fig. 3. XRD patterns of the gel powders. The powders were
annealed in air at temperature ranging from 400°C to
1250°C.
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Fig, 4. TEM image and EDS composition profiles of the hot-
pressed BaTiOs ceramics. (a) Bright-field TEM image.
(b) EDS profiles along the line AB in (a).
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Fig. 5. Resistivity vs temperature characteristics of BaTiO,
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