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The Effect of Adittives on the Sintering Properties of Barium Titanate Powder
Prepared by Self-propagating High-temperature Synthesis
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Abstract In this study, high purity fine BaTiO, powders were prepared by SHS (Self-propagating High-tem-
perature Synthesis). We would examinate the study of sintering properties and characteristics as a function of tem-

perature with various additives (binder, sintering agent). In separately binder addition, the green and sintered

density of specimen were increased as binder content increases. The increased porosity resuited in fine grain size

due to the inhibition of grain boundary moving. The Al,O,, TiO, and MgO play a role of increasing dielectric con-

stants at room temperature. These values were decreased at curie temperature. In case of SiO,, the Curie tem-

perature was decreased. In this study, a high dielectric ceramic capacitor matenal with temperature stability was

synthesized by using various additives.
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Table 1. SHS-Barium Titanate Specifications

BaTiO, (by SHS) Spec.
Ba/Ti (Mole Ratio) 1.000%0.002
SrO 2000~2500
Na,0 50
N CaO 70
SiO, 100
ALO, 50
Fe,0, 30
Specific Surface Area(m,/g) 32%0.2
X 10 0.36
Particle Size %50 0.80
(um) =90 1.79
Moisture(wt.%) <0.1
Ignition Loss(wt.%) <0.6
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Fig. 1. Dielectric constants and dissipation factors of sample sintered with various binders.
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Table 2. Raw materials used in this experiment

Starting materials  Purity (%) Manufacture Co.
TiO, (rutile) 99.8% GRAND C & C
ALO;, 99% JUNSEI
MgO 99% KANTO
Si0, 90% DUKSAN
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Table 3. Dielectric constants and mechanical properties with various binders

.. Dielectric Dielectric Density Dissipation
I T
Sample (composition) constant (T) L0 constant (100°C) (g/cm’) factor(%)
BTO 12489 129 2259 5.36 1.84
BTO+2 wt.%PVA 13137 128.4 2285 5.57 1.78
BTO+2 wt.%PVP 14070 128.4 2371 5.56 1.70
BTO+2 wt.%PVB 11190 128 2050 5.48 1.11
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Fig. 2. Dielectric constants and dissipation factors of sample sintered with various binders.
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Fig. 3. SEM photographs of sample sintered with various binders. (a) BTO (b) BTO+2 wt.%PVA (c) BTO+2 wt.%PVP (d)
BTO+2 wt.%PVB
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Table 4. Dielectric constants and mechanical properties with various additive for sintering and concentration

sample (composition) Dielectric ;l‘c Dielectric. Densigy Dissipation
constant (T) (°C) constant (100°C) (g/em’) factor(%)
BTO 12489 129 2259 5.36 1.84
BTO+2 wt.%PVP+1 wt.%TiO, 6295 127.6 3671 5.66 1.34
BTO+2 wt.%PVP+1 wt.%Si0, 5301 138.4 1184 5.39 2.52
BTO+2 wt.%PVP+1 wt.%Al,0, 5269 125.4 3514 5.51 1.29
BTO+2 wt.%PVP+1 wt.%MgO 2928 123 2620 5.35 1.67
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Fig. 4. Dielectric constants and dissipation factors of sample sintered with various additive of 1 wt.% for sintering.
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Fig. 5. SEM photographs of the samples sintered with various additive of 1.0 wt.% for sintering. (a) TiO, (b) SiO, (¢) ALO,

(d) MgO
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