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Submicron Tetragonal Barium Titanate: Preparation by Solid State

Reaction at Low Temperature and Crystal Phase Control
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Abstract: Submicron barium titanate with spherical morphology was synthesized at relatively low temperature by

using barium hydroxide octahydrate and a-titanic acid as starting materials. Barium titanate samples were

characterized by XRD, SEM, Raman and FTIR, and the results show that the samples have high crystallinity and

good uniformity. Tetragonal phase-based barium titanate can be obtained by phase transition from cubic phase-based

barium titanate at low temperatue of 400 °C. The preliminarily results of phase transition study were indicated.
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Fig.1

XRD patterns of barium titanate samples prepared at different calcination temperatures
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Fig.2 Raman spectra of barium titanate samples

prepared at different calcination temperatures
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Fig.3 FTIR spectra of barium titanate samples prepared

at different calcination temperatures
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Fig.4 SEM images of barium titanate samples

2.5 SREORNAERKTRERRBETHIER

X R I AR B e e — ek g R A 4 fih
P BB - A% - R AR R R LUK SR
PR o SRR D R R FH AR IEL I #H 25 1 4% BaTio,
14 S5z N ik R I B AS S D B A S(a) BT

A /K F AU o BRI JURHR] Y e TR A
SEORT P O Ak T BRSO R ) A TR 4 A T
9 H, JF 7 A — g B oK AT BEJE Ok B B W)
B 2 5 K RS TR A S S R A SRE RS
HE YL, S TR EEE T RRA,

(a) BaTiO, particle formation process
o H,TiO,
o o / BaTiO, particles
090 o2 2 \
O o
Mixing o 0~ 0
E $ o (%) O Diffusion Reaction (+) o%oo
o o ——=>00%00
o.0 (%) Room temperature A 0 °
0%0 El
o \ Particle formation S 8
Q
Ba(OH), 8H,0 s
L
a
Phase transition Simplify
o Ba?*
o o>
o Ti* Tetragonal Cubic
(b) BaTiO, phase transition mechanism

K5 BRIRYUERRIE WGE AR (a) L2 AL AL AL (b)

Fig.5 Proposed digrams of barium titanate particles formation process (a) and phase transition mechanism (b)
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