Regular Paper | H52
J. KIEEME

Vol. 27, No. 12, pp. 852-856 December 2014

DOI: http://dx.doi.org/10.4313/JKEM.2014.27.12.852
ISSN 1226-7945 (Print), 2288-3258 (Online)

Hydrate Salti2 0|2% Nano BaTiO; H28AM HFHLIE

ol&E?, MER' {SE', I8 o &
: BEA 718 7 22 S
EECE EER P
PARdTs 2EEATY

The Synthesis Mechanism of BaTiO; Nano Particle
at Low Temperature by Hydrate Salt Method

Chang-Hyun Lee', Hyo-Soon Shin'", Dong-Hun Yeo', Gook-Hyun Ha’ and Sahn Nahm®
' Advanced Materials Convergence Division Korea Institute of Ceramic Engineering & Technology,
Seoul 153-801, Korea
* Korea Institute of Materials Science, Changwon 641-831, Korea
¥ Department of Materials Science and Engineering, Korea University, Seoul 136-701, Korea

(Received October 6, 2014; Revised November 19, 2014 Accepted November 24, 2014)

Abstract: BaTiO; nano powder can be synthesized by hvdrate salt method at 120C in air. Decreasing
the thickness of thick film, the nano dielectric particle is needed in electronic ceramics, However, the
synthesis of BaTiOs nano particle at low temperature in air and their mechanism were not reported
enough. And ultrasonic treatment can be tried because of low temperature process in air. Therefore, in
this study, the BaTiOy nano powder was synthesised with the synthesis time and ultrasonic treatment at
120°C in air. In the synthesis process, the effects of process were evaluated. From the experimental
observation, the synthesis mechanism was proposed. The homogeneous BaTiO; particle was synthesised
by KOH salt solution at 120C for lhour. It was conformed that the ultrasonic treatment effected on the
increase of synthesis rate. After cutting the salt powder using FIB, BaTiO; nano particles observed
homogeneously in the cross-section of the salt particle.
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Fig. 1. X-ray diffraction patterns of powders synthesized
by hydrate salt method at 120T with presence of
ultrasonic; (a) no ultrasonication and (b) ultrasonication.
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Fig. 2. X-ray diffraction patterns of powders synthesized
by hydrate salt method at 120C
10 min,

with reaction time: (a)
(h) 30 min, and (¢) 1 hours.

Fig. 3. SEM images of application hydrate salt method

with reaction time: (a) 10 min, (b) 30 min, and (c¢) 1

hour.

agol A (a)e] AS 120T bathel Al 103 §HAd gl
A3} b wLEel BaCOz¢t TiO. ¥l =7} F8 3 E
M BaTiO:9] ¥ =2y wastx] g o3l 4

27, No. 12, pp. 863-857, December 2014: C. H. Lee et al.

a BaTiOs

Fig. 4. Schematic diagram of synthesis mechanism by
hydrate salt method with reaction time; (a) 10 min, (b)
30 min, and (¢) 1 hour.
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Fig. 5. SEM images of a FIB-prepared cross-section of

synthesized salt.
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Fig. 6. SEM images of synthesized nano BaTiO; particle
by Hydrate salt method at 1207,
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