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ABSTRACT

Fine PbTiO; particles were synthesized from the Pb(NO;), and TiO(NO;), solution by the spray
pyrolysis method using the ultrasonic vibrator as a mist generator. The obtained particles were
characterized.

The mechanisms of particle formation were discussed in comparison with those if other particles,
such as BaTiO;, Zr0O;, ZnO------ , In the same spray pyrolysis process.
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Fig. 1. Schematic diagram of the apparatus for
ultrasonic spray pyrolysis.
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Fig. 2. X—ray diffraction patiern of as—pre-

pared powder from mixed solution (a) 0.
05M and (b) 0.1M.
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Fig. 3. X—ray diffraction pattern of PbTiO;
powder after calcination. A) before cal-
cination B) 400°C C) 600°C
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Table 1. Lattice parameter of PbTiO; powder after calcination conditions.

Mixed Solution Calcination Lattice Parameter

Concentration(M)| Temp.(°C) a(A) c(A) c/a Vol.(A®)
0.05 Before 3.90695 4.14331 1.060 63.2446
400 3.90451 4.14418 1.061 63.1784
600 3.09776 4.15031 1.062 63.3776
0.1 Before 3.89935 4.13848 1.061 62.9253
400 3.90660 4.13901 1.059 63.1675
600 3.90753 4.12206 1.005 62.9391

G. Shirane et al.[12] 3.894 4.140 1.063 62.775
Swanson et al.[13] 3.899 4.1532 1.065 63.1377
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Table 2. X —ray Diffraction Data for C-phase and T phase.

T.— Phase™ — Phase* C— Phase*¥
dots(nm) |dear(nm)| 1/Lp hki des(nm)ldea(nm)| /I, hki ldes(nm)lde(nm)| /I, hki
0.2770 | 0.2723 | 52.2 110 |0.2767 | 0.2763 | 51.5 110 |0.28130.2813 100 110
0.2295 | 0.2300 | 41.8 111 10.2296 | 0.2295 | 46.0 111 }0.2296 {0.2296 35 111
0.1957 1 0.1954 | 30.0 | 200 |0.1956 {0.1954 | 28.4 | 200 |0.1989{0.1989 45 200
0.1611 {0.1611 | 345 | 211 {0.1610{0.1608{ 323 | 211 |0.1624 | 0.1624 55 211

X Tetragonal phase at 0.05M mixed sol. a=0.3908A
% Tetragonal phase at 0.1M mixed sol. a=0.3908A

% distorded Cubic phase, a=0.3978A
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Fig. 4. The particle size distribution of as—
prepared powders obtained by SEM.

Table 3. The relation between droplet size on
various concentration.

(pm)
I:f)llﬁ‘ijo; Droplet size Particle size
ancemra'Calculated Observed [Calculated |Observed
tion(M)
0.05 2.69 - 0.42 0.65
0.1 2.75 - 0.54 0.89
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Fig. 5. SEM photographs of the mophology of
PbTiO; powders on various conditions.
(bar=1ym)

A) before calcination 0.05M mixed solution

B) calcined at 600 °C 0.05M mixed solution

C) before calcination 0.1M mixed solution

D) calcined at 600 °C 0.1M mixed solution
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Fig. 6. TEM photographs 6f the morphology of
PbTiO; powder.(bar=0.1um)

A) before calcination(X 2E4)

B) before calcination(X 1E5)

C) calcined at 400 °C(X 2E4)

D) calcined at 400°C(X 1E5)
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Table 4. Energy Dispersive X —ray Spectrometer Analysis for PbTiO;

Mixed solution Calcination Composition(atom. % )* Molar ratio
concentration (temperature( °C) Pb Ti 0 (Pb:Ti:O0)
(M)
0.05 Before 20.6 19.4 60.0 1.0:1.0: 30
600 22.0 185 59.5 1:09:30
0.1 Before 19.8 18.7 60.5 1.0:0.9:30
600 21.2 18.8 60.0 1:09:30
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