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Fig. 1 Effects of penetrating temperature on resistivity
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Fig. 2 Effects of frequency on conductance of RE-penetrating
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Fig. 3 Effects of temperature on conductance of RE-penetrating

BaTiO; ceramics
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Table 1 Determined Results of Resistivity of RE-Penetrating BaTiOs Ceramics

temperature / °C pure BaTiO; 840

860 880 920 950

resistivity / ( < m) 4.3 x 10° 55.5

4.84 639 34.7 25.3
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Table 2 Determined Results of Dielectric Constant in

Different Frequencies
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Fig. 4 Effects of frequency on dielectric constant
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Fig. 5 Effects of temperature on dielectric constant
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Fig. 7 X-ray photoelectron spectra of pure BaTiO; ceramics
26000
4050
2000 6500 9000 ( ol
8500 4000 “M‘M “
22000 6000 8000 J ] v Iy
20000 o 2500 2 0301 f {
5500 2 ’ ;
& 15000 © S 7000 ° 3900 i ) | ;
]
16000 5000 \/“\V 6300 3850 { ‘WJ
6000 !
14000 4500 5500 , \M 3800 )
. !
12000 5000 St \

750 T T T T T )
190 192 194 196 196 200 202 204
binding energy /eV

$22 524 526 528 530 S32 534 536
binding energy /cV

4000 T T T \
445 450 455 460 465 470
binding cnergy /cV

270 775 780 785 790 795 800
binding encrgy /cV

Ba3d Ti2p
B8 1y ¥ BaTiOs B9 XPS %A

Fig. 8 X-ray photoelectron spectra of RE-penetrating BaTiO; ceramics
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Studies of Gas Thermochemical Penetrating of Rare Earth
to BaTiO; Ceramics and Their Electric Characteristics

HAO Su-E*  WEI Yong-De
( Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001)

The penetrating of rare earth to BaTiO; ceramics in gas phase was reported for the first time. The penetrating
conditions and effects on electric characteristics of BaTiO; ceramics were studied. The results showed that the
penetrating of rare earth made the electric characteristics changed obviously. The resistivity of BaTiO: ceramics
penetrated with rare earth decreased obviously. when the rare earth content was 2% (wt), the penetrating temper-
ature was 860°C and the penetrating time was 4h, the resistivity decreased to the smallest, which changed from
4.3x10°Q2 - m to 4.84Q) - m, and the conductance increased with the increasing of frequency and temperature,
the electrical conductivity was better. The constant (&) of BaTiO; ceramics penetrated with rare earth increased
visibly, especially at lower frequency, the constant exhibited PTC effect, and the Curie-temperature ( 7.) had gone
up to 124.9°C. It was showed through XRD analysis that the penetrated rare earth was entered into the grain
boundary. Through X-ray photoelectron spectrum, the binding energy of the elements were analyzed, which indi-
cated that the quantivalence of barium, titanium and rare earth in BaT:0; ceramics were variable, and resulted in
the improving of the conductibility of BaTiO; ceramics. The results of TG-DTA analysis showed that the thermal

stability in high temperature of BaTiO; ceramics penetrated with rare earth was better.

Keywords: rare earth BaTiOs: gas penetrating
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