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Hydrothermal Synthesis of Tetragonal Barium Titanate Nano-Dendrite Arrays
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(Department of Material Science and Engineering, Jingdezhen Ceramic Institute,
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Abstract: The novel nano-dendrite arrays structure of barium titanate were prepared by hydrotherrnal method
with the assistance of the surfactant N-cetyl-N,N,N-trimethy-lammonium bromide (CTAB) and the mineralizer
NaOH. The Powder X-ray diffraction (XRD) patterns and Raman spectroscopy results reveal that the dendrites
have been crystallized in the tetragonal phase, the crystallization and the tetragonal phase of the products become
more significant with the reaction making progress. The growth characteristics and growth mechanism of the
dendrite are further evidenced by the scanning electron microscopy (SEM), high resolution transmission electron
microscopy (HRTEM) and electron diffraction (ED) in detail. The branches of the dendrites grow along the [111]
orientation. The branches in the same grade parallel to each other and produce the final array structure. The two
sub-branches grow on the trunk in the outside part of the dendrite array, while no sub-branch grow on the trunk
in the middle of the dendrite array because of spatial effect. The role of CTAB and NaOH is also discussed in

the formation process of the dendrites. The dielectric properties of the dendrties sample are signifcantly improved.
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Fig.1 Powder XRD patterns of the BaTiO; samples
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Fig.4 Cross-section TEM, HRTEM images and ED patterns of the BaTiO; samples synthesized at 220 °C for 6 h
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