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Effects of SbyO3 on the PTCR Properties of (Ba,Sr)TiO3-based Ceramics
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Abstract Perovskite barium-strontium titanate, (Ba,Sr)TiOs; was prepared and effects of SbyO3 additives on its
PTCR properties were investigated. The (Ba,Sr)TiOz; with 0.05~0.25 mol% Sby03; showed semiconducting
PTCR behavior and anomalous grain growth was also observed when it was sintered above 1330°C. It was
considered that charge compensation by doping SbyO; as well as abnormal grain growth by sintering lead to
resistivity reduction from insulating to semiconducting transition.
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Table 1. Chemical compositions of the powder mixtures used
in this study.

Composition (mol%)

Sample - -

BaTiO; SrTiO; MnO, Sb,05
BST-Sbl 92.000 8.0 0.04 0.000
BST-Sb2 91.950 8.0 0.04 0.050
BST-Sb3 91.900 8.0 0.04 0.100
BST-Sb4 91.850 8.0 0.04 0.150
BST-Sb5 91.825 8.0 0.04 0.175
BST-Sb6 91.800 8.0 0.04 0.200
BST-Sb7 91.750 8.0 0.04 0.250
BST-Sb8 91.700 8.0 0.04 0.300
BST-Sb9 91.650 8.0 0.04 0.350
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Fig. 1. Resistivity variation with Sb,O; contents for the
(Ba,Sr)TiO; sintered at 1360°C for 1 hr.
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Fig. 2. Electrical conduction transition in the (Ba,Sr)TiO; with
Sb,0; contents and sintering temperature.
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Fig. 3. Resistivity variation of the (Ba,Sr)TiO; with sintering
temperature.
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Fig. 4. Resistivity variation of the (Ba,Sr)TiO; with SbyO;
contents.
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Fig. 5. Temperature dependence of resistivity for the Sb,0;-
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Fig. 6. Temperature dependence of resistivity for the 0.25
mol% $byOs-doped (Ba,Sr)TiO; sintered at different sintering
temperatures.
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Fig. 7. X-ray diffraction patterns of the $b,0;-doped
(Ba,Sr)TiO; sintered at 1390°C for 1 hr: (a) 0.05 mol%, (b}
(.10 mol%, (c} 0.15 mol%, (d) 0.175 mol%, (e) 0.20 mol%. (f)
0.25 mol%, (g) 0.30 mol% and (h) 0.35 mol%.
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Fig. 8, X-ray diffraction patterns of the 0.25 mol% Sb,0;-
doped (Ba,Sr)Ti0O; sintered at (a) 1330°C, (b) 1360°C, (c)
1390°C and (d) 1420°C.
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Fig. 9. SEM images of the 0.25 mol% SbyOs-doped (Ba,Sr} TiO; sintered at {ay 1330°C, (b} 1360°C, (&) 1,390°C and {(d) 1420°C for 1 hr.
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Fig. 10. SEM images of the Sb,O;-doped (Ba,Sr)TiO; sintered at 1390°C for 1 hr.
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