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Abstract Fine BaTiO; powder was synthesized from the various starting solution with 0.05 M by
ultrasonic spray pyrolysis method. The conditions of synthesis were fixed on flow rate was 0.5 cm/
sec, low temperature furnace was 300C and high temperature furnace was 700°C. The formation
procedure was investigated directly by SEM with the collected particle from the each reaction step.
Also, the trace of particle in reaction tube was researched theoritically.

Fine BaTiO; was synthesized only in the case of nitrate aqueous solution. The synthesized BaTiO;

powder was porous and spherical which was consist of primary particle at the size of 19.1 nm. The
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formation procedure was as follows . the particle size decreased in drying step and then increased in
nitial thermal decomposition step. Finally, particle size was decreased to 0.42 ym. The trace of parti-

cle in reaction tube was also theoretically simulated and discussed.
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Table 1

Synthesized BaTiO; powder and starting solutions for spray pyrolysis

Sample Starting solution Ba/Th
(mole ratio)

a Ba(NOs)s g and TiCly g 1.0

b BaCl, 6H; . and TiIO(NO3); g 1.0

c Ba(NOs)s g and TIO(NOs)z ) 1.0

d BaCl, 6H. (4 and TiCly g 1.0
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Fig. 1. TG-DTA curves of sample from the
each starting solution. (a) Ba(NO;).., and
TiCl; . solution, (b)BaCl, 6H.0.,. and TiO
(NO4). .4 solution, (c¢) Ba(NO,).., and TiO
(NO3): e solution and (d) BaCl, 6H,0..,. and

TiCly ., solution.
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Fig. 2. XRD patterns of synthesized powder.
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Table 2

Lattice parameter for synthesized BaTiO; powder

ey, A

hk,] d value (A) 2 0 (degree) Lattice parameter
cale. obs. cale. obs. diff. Ref. Cale.

0,0,1 4.019 4.013 11.09 22.13 -0.03
1,1,0 2.839 2.836 31.48 31.51 -0.02

a=3.994 a=4.015
1,1,1 2.318 2.319 38.80 38.79 0.01

¢=4.038 ¢=4.020
0,0,2 2.009 2.009 45.07 45.08 -0.00
2,0,1 2.795 1.794 50.79 50.85 -0.05

c/a=1.011 c/a=1.001
1,1,2 1.640 1.638 56.01 56.07 -0.05
2,0,2 1.420 1.421 65.68 65.63 0.05
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Mean particle size of synthesized powder

Sample Mean particle size ( 4m)
a 0.47
b 0.38
c 0.42

Fig. 3. SEM photographs of synthesized pow-

der. (a) sample a, (b) sample b and (c) sam-

ple c.
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Fig. 5. SEM photographs of collected powder.
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Droplet size and particle size measurement
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Temperature Step Calculated Experimental
(T size ( um) size ( um)
Final 0.05 0.42
powder (D 4 = 3.49)
0.04
(D =2.21)
700 step 5 0.47
step 4 0.63
step 3 0.67
300 step 2 0.59
step 1 0.62
R.T droplet 3.49"
221"
1 by Lang’s eq.

2 by Gershenzon eq.
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Table 5
Calculated flow rate of inside and outside re-
actors
Condition Outlet flow rate
( ¢ /min)

Inlet flow D
rate (cm) Q. Q out
0.6 ¢ /min 2.7 0.60 0.02

2.15 0.47 0.15

1.5 0.27 0.35
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Table 6
Proportion of obtained powder by theory

Condition Amount of powders
(Pu/Pu. %)
Inlet flow D
rate (cm)
0.6 ¢ /min 2.7 100
2.15 100
1.5 76.8
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