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ABSTRACT

BaTiO; fine powders were synthesized by hydrothermal process from peroxo-coprecipitate precursors. The peroxo-coprecipitates
were obtained by addition of the BaCl,, TiCl,, and H,O, aqueous solution to an ammonium solution. Hydrothermal reaction was
conducted at various reaction temperatures, times and pH ranges. Unlike the conventional hydrothermal synthesis which needs highly
alkaline condition over pH 13 with KOH or NaOH, the present method offered well-developed crystalline (perovskite) BaTiO,
powders synthesized below pH 12 with use of ammonium solution. It was found that the phase-pure fine powders were formed at
temperatures as low as 110°C and the properties of the powders symhesmed over 130°C were almost same regardless of the reaction
time. BET surface area of the prepared powder was as high as 76 m /g and the calculated particle (particulate) size was below 20 nm.
The ultrafine particulates formed weak agglomerates. The microstructure and dielectric properties of BaTiO; ceramics sintered at the
temperature range of 1150~1250°C were evaluated.
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Fig. 1. Flow diagram for the preparation of BaTiO; by
hydrothermal process.
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Fig. 2. Thermo-gravimetric (TG, heating rate 10°C/min)
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Fig. 3. XRD patterns of peroxo-coprecipitates heat-treated ut
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Fig. 4. SEM morphology of coprecipitated powder.
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Fig. 5. XRD patterns of BaTiO, powders, obtained by hydro-
thermal process, conducted at different temperatures
(for 2 h under pH 11).
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Fig. 6. XRD patterns of BaTiO; powders, obtained by hydro-
thermal process, conducted at 130°C for 2h, under
different pH conditions.
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Fig. 7. XRD patterns of BaTiO; powders, obtained by hydro-
thermal process, conducted at 130°C under pH 11, with
different reaction times.
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Fig. 8. SEM morphologies of prepared BaTiO; (a) powder:
hydrothermally synthesized at 130°C for 2 h under pH
11 and (b) ceramic: sintered at 1150°C for 2 h from the
powder.
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