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Abstract

Semiconductive nano (Bai-.Sb.) TiO; powders were synthesized by the hydrothermal process and Sb was

simultaneously doped in the hydrothermal condition. (Ba,-Sb,) TiO; powders obtained from optimum condition(at 200
°C for 3hr) exhibited spherical shape, high purity and nano size. The PTCR characteristics was observed when 0.1 and
0.2 mole% Sb were added and sintered at over 1300°C for 1 hour, respectively. And The ceramics exhibit the PTCR
characteristics with a resistively jump ratio( Oms/ Omia)of about 10% Also we found that PTCR characteristics were depen-

dent on the microstructure.
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@ Process controller @ Motor

® Heating vessel @ Teflon vessel
® Thermo couple ® Impeller

@ Gas nozzle Pressure gauge
© Pressure relief valve @ Vent valve

Fig. 1. Experimental equipment.

Ba(OH): * 8H:0 + TiO: + Dopant : SbCh

pH regulator : KOH

‘ Mixing

Hydrothermal Synthesis (at 200T for 2hr)

¢ Washing / Drying

(Ba 1., Sb 5 )TiO;
(x = 0,000 ~ 0.004 )

V

Powder Characteristic Analysis
( XRD, FESEM, ICP )

‘ Pressing (at 45 Mpa)

Sintering (at 1250 ~ 1350 C for 1hr)

Silk screening * Calcination (at 750C for 30 m n)

Characteristic Measure
(PTCR, SEM )

Fig. 2. Flow diagram of experimental procedure.
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Table 1. Chemical composition of final product.(purity=
99.89%)

Component | Al Ca Fe K Pb P

Content (%) { 0.01 | 0.02 | 0.03 | 0.02 | 0.02 | 0.01
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Fig. 4. FEM photographs of BaTiO; powders with Sb contents. @) (Bao s09Sbo on ) TiOs, b) (Bas, s0sSbo. o02)
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Fig. 5. Resistivity-temperature curve of Sb-doped BaTiOs ce-
ramics sintered at 1300°C for lhr.
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Fig. 6. Resistivity-temperature curve of Sb-doped BaTiOs ce-
ramics sintered at 1350°C for Lhr.
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Fig. 7. Resistivity-temperature curve of 0.1 mole% Sb-dop
BaTiO; ceramics sintered at different temperatures.
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Fig. 8. Room-temperature resistivity of Sb-doped BaTi(; ce-
ramics at different sintering temperature.
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Fig. 9. The apparent density with Sb contents of sintered speci-
mens.
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Fig. 10. Microstructures of Sb-doped BaTiO; ceramics sintered at 1300°C for lhr. a) (Bao ssSbo o)

Ti03, b) (Bao gssSbo ouz)TiOa, C)

ey 118%
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Fig. 11. Microstructures of Sb-doped BaTiOs; ceramics sintered at 1350°C for 1hr. a) (Ba 1sSbo w)
TiO3, b) (Bao ggsSbo ooz)TiOa, C) (Bao 9975 bo. DDB)TiOS, d) (Bao 9gsSbo ooA)Ti03
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Fig. 12. Microstructures of 0.1 mole% Sb-doped BaTiQ, ceram-
ics sintered at different temperatures. a)1250°C, b)1300C, c)
1350°C
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