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ABSTRACT

Fine TiO, and BaTiO; powders having spherical particles were synthesized by ulirasenic spray pyrolysis of
alcoholic solution of metal alkoxide in an electric furnace heated at 200—800°C.

Microstructure and composition of particles synthesized were observed by TEM and XRD respectively.
Specific surface area of powders synthesized was examined through BET specific surface area measurement.

TEM observalion revealed that the particle size did not change irrespective of pyrolysis temperature bul
decreased according to the increase of concentration and spherical particle was consisted of primary particles

of about .02 gm.
As for BaTi(h, powder, the ratio of Ti/Ba was 0.987 by EDX analysis.

.M B Fol gz aldtots 87t AA) A5l Ay
2% g7 Az §30 JRH gt
71ge] g A zE dulE o g njdgla Y 7l e Fube-Es, C|AGAY, ladEA, A
27t Fom $30] 7]9] glu BATAE AR o o el ol glon AARdHsdA 7 dEsd

{691}



ﬂ?ﬂ 9

3
h= |
A

:EEEIE R EETER
Asg we) Azel] &l OPEP
of uDLH};I% o] £5ked o]v)7}r] AL}

2107} 9] o1} o) 9}7be| A =5 =)

47 Yol 2 1ol 2l
L

41

0
=)
|n

ﬁ';ﬂ] U}J—i u
# Al Pe a2zl Y
47) Hoted 2 g} AEAR A T
L EEIE LR R EA

do) v AT daE A za}h G5} A5 o]
23 glow] of el ?«H A5l 93]
g4 A =272 ¥l

[

wle s fu

lD rfLrS'-

Hl
©
H nlo
e
&
T

zt &
TlOg BaT103—.— TE A=ghd ARy By

el 2As A g,

sich. aRln QA S Fetd 49 A3 $93AE
B9 4 gov] ATYel FURE 2olAA 433
Wel geol Wk} SEE 23,

f. Thermaocouple

a. Ultrasonic Lransducer

b Gas How meter g Controller

¢. Pressure gauge h. Glass filter
d. Quartz tube i. Silica gel

e. Eleciric furmnace i. Vacuum pump

Fig.1. Schematic diagram of experiimental apparatus
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Fig.2, TEM micrographs of TiO, powders calcined at §00°C, 1.5hr, after synthesized at £00C, 1/ /min.
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Fig.3. Change of the mean particle size with
concentration, (Synthesis temp. 600°C : calci-
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Fig.4. TEM micrographs of powders calcined at 800, 1.5hr.
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{a) TiQ; powder synthesized at
0.175M. (b) BaTiQ, Powder synthesized at 600°C,

11 /min., 0.191 M.
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Fig.5. X—ray diffraction patterns of TiQ, powders
synthesized at 1liter/min., 0.175M.
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Fig.6. X—ray diffraction patterns of BaTiO, powders
synthesized at 1 liter/min., ¢.19M.
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Fig.7 X—ray diffraction patterns
calcined at 8007 .
(@) TiO. powder synthesized at G00°C. (b)
BaTiQ, powder synthesized at 700°C.
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S ; Specific surface area
o712 d: Diameter of particle
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Table 1. Specific Surface Area of Ti0, and BaTi0,
Powders. (TiO, 1 { /min, 0.175M ; BaTi0,
17 /min, 0.191M)

| Mo, | BaTi, |
Befare Calcination 16.2 m*/g
After Calcination 12.9m*/g 11 0m*/g
Calculated Surface Area
3.7w/g 2.3m/g
by TEM

TEM Aldlel A 78 9422 272 Y8 (6)4ez A
Alg | Fr e g Ae] 0.38 gm, 0.43 gm el Ti0,
2} BaTiO, 2o a4 2z} 3.7m¥/g, 2.3m*/goz
A F vEslA e o] FEuch A 24 el
<H| o= Fig.2¢ TEM Al M 3% 5 sl%e] A=8
T 9 5| &2t ok 0.02 pm & =419 Ti0, £3= BaTi0,
1AYAER o] FoiA 9l& b3 Yatez] gLolgle
ol G Fe] Eodol wlgh v EAA o] slag e Eof of
AL o st o4 dAE: T+
1a)2kzE 44 es] sl Aoz SAm
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Table 2. Quantitative Analysis of Composition of
BaTiQ, Particles Calcined at 800%C After
Sythesized at 700°C, 1/ min, 0.191 M.

Grain Ti Ba Ratio

Na, {atm%) {atm%) {T1/Ba}

1 48.9 511 0.5857

2 49.0 51.0 (961

3 5l.6 48.4 1 006

4 48 0 51.0 0 961

a 50.3 45.7 1.012

6 5(.2 49.8 1.008

7 49 8 a0 2 0.992

8 30.8 49.2 1.003

9 49 7 50.3 0,988

10 471 52 9 0.890

Average 19.6 50.4 0.987
Standard

Deviation 1.24 1.24 0.048
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