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Abstract Synthesis of PLT(Pb,.xLa,,;T10;, x=0.1~0.3) powders was carried ocut by
hydrothermal method. Optimal conditions for synthesis were 250°C of reaction temperature,
8M-KOH solution of hydrothermal solvent and 12 hrs of reaction time, and the monolithic
Pb,-La,x,sTiO; particles were obtained with the composition of x<0.2. The tetragonality(c
/a) and the phase transition temperature were decreased by the increment of the La,O,
contents in PLT solid solutions, and the Curie temperature of the Pb,_yLax,;TiO:(x=0.2)
was 400°C. The shape of the synthesized particles were nearly spherical and the size was

in the 20~200 nm range.
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Table 1
Characteristics of powder synthesis depending on various type of autoclaves
Description Vertical Horizontal Tilted Seesaw
Reactivity Poor Fair Good Excellent
Morphology control Fair Fair-good Fair Excellent .
Dispersion Poor Fair Good Excellent
Composition control Fair Good Good Excellent
Scale-up Fair Good Good Good
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Result of hydrothermal treatment for the
synthesis of Pb,_xLa,y,;T10; (x=0.2) pow-

ders 1n the several solvents

Tempera- Duration Effect of

HT solvent

ture('C) (hr) solvent
7M-KOH 250 12 Good
7M-NaOH 250 12 Good
8M-NH,OH 250 12 Shight
3M-KCl 250 12- No
H.0 250 12 No
conc. 250 12 No
“‘CH,COOH
3M-HCI 250 12 No
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Table 3
XRD analysis results of Pb,_xLa.x,T10:(x
=0.2) powders synthesized hydrothermally

HT Tempe- Concen- Dur- XRD
solvent rature tration ation

§oD) (mole) (hr)

KOH 200 8 24 PLT,PLT
250 4 12 PLTLT
250 8 12 PLT
250 8 5 PLT,L, T
270 8 10 PLT

NaOH 200 8 24  PLTPLT
250 8 12 PLTLT
250 10 12  PLTLT
270 8 12° PLT

P4 Remar‘kSIPLT———PblA\Lagx,;.TiO;,(XIO.Z),
P=PbO, L=La,0, T=TiO,
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Fig. 1. XRD patterns of PLT (Pb,-.La,y;

TiO;, x=0~0.3) powders

hydrothermally in 8M-KOH solution at 250
C for 12 hrs.
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Fig. 2. XRD patterns of PLT (Pb,_La,ys -

TiO;, x=0~0.3) powders synthesized

hydrothermally in 4M-KOH solution at 250
°C for 12 hrs.
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Fig. 3. Change of tetragonality(c/a) as a

function of La,0; conternts.

Fig. 4. SEM photograph of Pb,_xLa,x;sTiO,
(x=0.2) powders synthesized hydrother-
mally in 8M-KOH at 250°C for 12 hrs.
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