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Synthesis of Two-Component Titanate Powders Using Ethylene Glycol Solution
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Abstract Pure and fine, two-component titanate powders (barium titanate, calcium titanate ctc.) were
synthesized by an ethylene glycol method. Titanium isopropoxide and other metal ionic salts were dissolved in
liquid-type ethylene glycol without any precipitation. Tn non-aqueous system, the amount of ethylene glycol
affected the solubility and homogeneily ol metal cation sources in the solution. At the optimum amount of the
polymer, the metal ions were dispersed effectively in solution and a homogeneous polymeric network was formed.
Most of the synthesized powders had sub-micron or nano-size primary particles afier calcination and the agglom-
erated calcined powders were easily ground by ball milling process. All synthesized titanate powders had stable
crystallization behavior at low temperature and high speciﬁc‘ surface area after ball milling. The crystallization
behavior and the microstructures of the calcined powders were affected on the ethylene glycol content.
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Fig. 1. Thermal analysis of BaTiO; precursor prepared by
ethylene glycol method.
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Table 1. Development of crystalline phases and variation of average particle sizes in BaTiO; synthesis process by ethylene

glycol method

Mixing ratio

(wt. cations:wt. EG) 700°C 900°C 1250°C Particle size (nm)
1:3 Tetragonal Telragonal Tetragonal 70-150
1:5 Amorphous Tetragonal Tetragonal 150-250
1:7 Amorphous Amorphous Tetragonal Inhomogeneous
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Table 4. Average particle sizes and specific surface areas
of ball-milled crystalline titanate powders synthesized by
ethylene glycol method at an optimuom content

EG Contcnt&

Compound

Specific surface  Average particle

Aluminum Tilanate 1:8 Compound area (mz/g) size (pum)

Calcium Tilanate 1:2 Aluminum Titanate 13.96 2.6

Strontium Titanate 1:8 Calcium Titanate 22.04 0.33
r;Weighl of cation : Weight of EG Strontium Titanate 24.56 0.41

Table 3. Heating temperatures and specific surface areas of two-component titanate powders synthesized by ethylene
glycol method at an optimum content

Heating Temperature (°C) Specific surface area (mZ/g)

Compound — — - -
Calcination Crystallization As calcined Crystalline

Aluminum Titanate 700 900 51.96 11.21

Calcium Titanate 600 800 2568 14.29

Strontium Titanate 700 700 5.34 5.34
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Fig. 2. SEM morphology of BaTiQ; powder prepared by
ethylene glycol method in 1:3 mixing ratio.
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Fig. 3. SEM micrographs of (a) as-calcined SrTiO;
powder at 700°C and (b) ball milled SrTiOy powder,
prepared by ethylene glycol method.
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Fig. 4. Particle size distribution of ball milled SrTiO3
powder.
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