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Properties of Hydrothermal Barium Titanate Powders
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Fig. 1 Reaction process of hydrothermal
barium titanate.
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Fig. 2 X-Ray diffraction patterns of barium titanate.
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Table 1 Effects of hydrothermal condition.

47 JLNo. 1 2 3 4
RIGEECC) [ 170 170 170 170
TiRfE 1 21 33 33
Bt B 1 1 1 1/3
SSA(m2/g) 68 7.8 103 152
SEMZE(um) |022 017 0.12 0.10

Fig. 3 SEM photograph of hydrothermal barium titanate.
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Fig. 4 Particle size distribution of hydrothermal barium titanate.
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Fig. 5 SEM photograph of hydrothermal barium

titanate.
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Fig. 6 c:a ratio of the crystallite and density as function of
various annealing temperature.
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Fig. 7 TG curves of hydrothermal barium titanate.
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Fig. 8-1 MS chromatogram of evolved gas from TG of hydrothermal barium titanatél CO,, CO, H,00
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Fig. 8-3 MS chromatogram of evolved gas from TG of hydrothermal barium titanatd] O,

1000°0 l
S \
B L o Tt — Sl R W \A ,,um. ] .i'l'lf
\ (
0.5 -

|

04 - 900°C a [ o
._._,u"ﬂ\.u—-”“”"" ‘JJ \"'l." 'w“-.s‘,-"-“"f“ J'l." I l,l [' '.l ! rl,;l

."-.*_J x""\wwr" \»-h\_..—d RW

L
s f||

02 .
\‘M\w I 700°C ﬁ'\/" f "1\‘_4 j ' ||'I
" WA ‘.'\-»-sr"-’ l\&n-ﬁ-‘"\-u—._.—-—u-—'—" \‘ "l l'l ‘ ‘
a 0 | .""\ﬂ' "'.,_\
AN Ny !
NN 4 BO0T s, 1
02 RV VR AW e e
1 -
/ ﬂ\*ﬂ-.“ﬂ ‘-'fl.ﬁ Vo
v e, 300°C o N
04 - "lj % /Jf W '.‘l A
i - e
05 ‘\thﬂi\-f“'wm-_—f/ A 3
1 (] 1 ! e ¢ 1 1 1 1 1
4000 3400 2800 2400 2000 1800 1600 1500 1300 1100

‘Wavenumber(cm™)

Fig. 9 FT-IR spectra of hydrothermal barium titanate.
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Fig. 10 TEM photographs of hydrothermal barium titanate.
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Table 2 Property of various barium titanate.

Ba/Ti SSA(m’/g) density(g/cm®) c/a

Hydrothermal method | 1.000
Oxalate method 1.000

6 5.80 1.007
6 6.00 1.009
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Fig. 11-1 TC of the dielectric constant for various barium titanate.
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Fig. 11-2 TCC curves for various barium titanate.
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Fig. 12 TEM photographs of sintered
hydrothermal barium titanate.
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Abstract

The Hydrothermal synthesis of barium titanate was studied using XRD, TG, SEM, FT-IR, and TG-MS.
Hydrothermal barium titanate has an abundance of water, OH groups and internal porosity within its structure, and
as a result, hydrothermal barium titanate exists as a perovskite crystal having a cubic structure.

Upon annealing the hydrothermal barium titanate, its structure is transformed from cubic to tetragonal. This
transformation occurred in two steps while annealing. At the first step, the cubic perovskite powder released OH
groups when heated to 5000 and at the second step, the crystal was converted into a totally tetragonal perovskite
crystal when additionally heated to 9000 completing the annealing process. However, it was noted that the particle
diameter of the crystal increased during the second step.

We doped hydrothermal barium titanate with heavy metal ions, after that, it was sintered and investigated.

Sintered hydrothermal barium titanate still retained its property of having innumerable internal porosity.
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