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The investigation of the electrical conductivities of donor doped BaTiOsat isothermal
temperature 700K and 1200K as a function of the oxygen partiél pressure between 1 and
10%atm yields evidence concerning the kind of defects. The position of the minimum
conductivity is moved in some orders of magnitude with increasing of donor contents
when comparing that of the pure BaTiOs. The conductivity for all the samples with
various concentration of donor blends into a same value and the conduction properties
become independent of donor contents at very lower oxygen partial pressure. This indicates

that the reduction reaction has become the major source of defects.
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a) AB=1¢ A%

2 La,0s + 4 Tio, — 4 Lag, +4Tiy; +120, + 0,(g) + 4¢ )

4 BaO + 2 Ta,0s ——> 4Bay, +4Taj, +120, + 0,(g) + 4¢ ©)
b) AB<1¢< A%

2 La:0s + 6 TiO, ——> 4Lag, +2Vy, +6Tiy +180, )

2 BaO + 2 Ta0s ——> 2Bay, +2Vy, +4Taj +180, (8)
) AB>11¢ 3%

2 Lay0s + 3 Tio, ——> 4Laj, +3Tiy + Vg +120, ©)

SBaO + 2 Ta0s ——> 5Bag, +4Taj, +Vp +120, (10)
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Table 1. Electrical and properties as a function of acceptor doped in BaTiOs.

Introduced Elements Properties of Specimen

Elem. | Val. Radi. Mol% Color Density Conductivity(C)
0.01 Light Blue 6.04 g/em 3.25x10" S/m
0.03 " 6.03 g/on 6.21x10™ S/m

La +3 116pm o
0.05 " 6.01 g/cwt 7.96x10” S/m
0.10 " 5.95 glent 3.27x10” S/m
0.01 Light Blue 6.05 g/em 3.81x10” S/m
0.03 " 6.04 g/c 4.49x10” S/m

Ta +5 68pm =
0.05 " 6.03 g/cr 5.73x10" S/m
0.10 " 6.00 g/cu 8.12x10” S/m
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Table 2. X-Ray diffraction pattern of donor doped BaTiOs.

BaTiOs La doped BaTiOs; Ta doped BaTiOs
d (A) I d (A) r d (A) r
4.2704 w
4.0042 m 4.0042 m 4.0042 m
3.7078 vw
34103 3.4662
3.1428 w 3.1426 w
2.8312 vs 2.8312 vs 2.8312 v§
2.6154 w 2.6518 vw 2.6518 vw
23094 m 2.3094 m 2.3094 s
2.1862 w 2.1809 vw 2.1462 vw
2.0331 w 2.0623 w 2.0060 w
1.9976 m 1.9976 m 1.9978 m
1.8519
1.7874 w 1.7874 w 1.7874 w
1.6313 s 1.6313 s 1.6313 ]
* vs = very strong, s = strong, m = medium,
w = weak, vw = very weak
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Table 3. Impurity analysis of BaTiO3 prepared from mixed oxide process by ICP emission spectroscopy.

Elements Impurities (%) Impurities as Oxide (%)
Iron (Fe) 0.0012 0.0020
Tin (Sn) 0.0003 0.0005
Silicone (Si) 0.0090 0.0150
Antimony (Sb) 0.0003 0.0003
Alumium (Al) 0.0007 0.0010
Calcium (Ca) 0.0001 0.0002
Copper (Cu) 0.0002 0.0005
Magnesium (Mg) 0.0001 ' 0.0001
Potassium (K) 0.0004 0.0005
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Fig. 1. Electrical conductivity of Ladoped BaTiO; with various concentration.
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Fig. 2. Electrical conductivity of Tadoped BaTiO; with various concentration.
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Fig. 3. Electrical conductivity of Ladoped BaTiO; with 0.03mol% at various temperatures.
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Fig. 4. Electrical conductivity of Tadoped BaTiO; with 0.03mol% at various temperatures.
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