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Abstract In this study, we report a hydrothermal synthesis in which BaTiO; nanoparticles (NPs) with enhanced size
uniformity and dispersibility are synthesized by increased time and temperature, increasing nucleation and diffusion rates.
The formation process of an uniform size of 20 nm BaTiO; NPs, which has not been extensively researched, was optimized
through hydrothermal synthesis at 180°C. Simultaneous increase in the nucleation rate of TiO, and diffusion length of Ba’*
ions, resulting from a higher temperature, allowed for the synthesis of BaTiO; NPs (20 nm) with significantly enhanced
size-uniformity. The size and crystallinity of BaTiO; NPs which exhibit excellent dispersibility in hexane solvent were
investigated using transmission electron microscopy and X-ray diffraction. The results presented herein provide insights into
improving the size uniformity and dispersibility of BaTiO; NPs by hydrothermal synthesis for applications to variety of
electronic devices.
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Fig. 1. The TEM images of the BaTiO; NPs synthesized via a hydrothermal route at 135~180°C for 12~30 h.
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Fig. 2. BaTiO; NPs dispersed in hexane.

BaTiO, NPs®| thiE#<Ql FA7IF= Hertle] #lbet  ®th= Zlolth21]. 318 whg-212 (1) 2t
in-situ transformations £ 4 Ut} TiO,2] o] U
&l A4 (homogeneous nucleation)©. 2 =37, FH|
Ba’ o]2o] kS Fa) TiO, YAt EHolM B 9 9o AFES B} AqA] 8N YHe] Tio,
A3 (heterogeneous nucleation)®Z BaTiO, NPs7} 4 ARk @ A Tt TR A2 Azl gk

TiO,(s) + Ba’ + 20H — BaTiO,(s) + H,0 (1)
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Fig. 3. (a) X-ray diffraction pattern of BaTiO; nanoparticles at

180°C for 30 h. Bottom pattern represents the standard XRD

pattern of bulk BaTiO,. (b) UV-Vis absorption spectrum of
BaTiO; nanoparticles at 180°C for 30 h.
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