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Abstract In this study, we successfully synthesized a nano-sized lanthanum-modified lead-titanate (PLT)
powder with a perovskite structure using a high-energy mechanochemical process (MCP). In addition, the sin-
tering behavior of synthesized PLT nanopowder was investigated and the sintering temperature that can make the
full dense PLT specimen decreased to below 1050°C by using Bi,O; powder as sintering agent. The pure PLT
phase of perovskite structure was formed after MCP was conducted for 4 h and the average size of the particles
was approximately 20 nm. After sintered at 1050 and 1150°C, the relative density of PLT was about 93.84 and
95.78%, respectively. The density of PLT increased with adding Bi,0, and the specimen with the relative densitiy
over 96% were fabricated below 1050°C when 2 wt% of Bi,0; was added.
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Fig. 1. (a) FE-SEM and (b) TEM images of PLT nanopowder synthesized by MCP method for 4h.
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Fig. 2. XRD profiles of the (a,b) PLT and (c-e) PLT-Bi,O,
powders synthesized by MCP for (a) 1h and (b-e) 4h.
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Fig. 3. FE-SEM images of PLT sintered at (a, b) 1050°C and (c, d) 1150°C for 3h.
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Fig. 4. XRD profiles of PLT sintered at (a) 1050°C and (b)
1150°C for 3h.

Intensity (A.U.)

o]EUESl 7.77 gem'S F3 AARE AUEE
7}z 93.8% 95.8%°lATh2H 7). o3 A=
a9 3°] FE-SEM #A4°= 3yl wA7-xe} &
U213 0, 1150°CollA] 27 A]He] 1050°C9]
Alge] w8 o 243} =S EIE o
I% 4= 272 F PLT 24412 XRD &S e}
W g =Zo|u}. 1050°CeF 1150°Co|A] 4223 A]H

Journal of Korean Powder Metallurgy Institute

7 sk PLT Al 2 ERlEglen, e s
1 2xe] 31 Al e dskeh. PLT w=
o] XRD el vepd 17 29} v]wsle] 3
g 322] 727t w9 SRS #@elE o qldd
, ¥ (tetragonality)e] Z7Fsted, (001)2 (100),
(1013} (110), (002)=F (200), (201)=} (210), (112)
F} (211), 223 (202)7 (220)2] E2](spilt) FAYe]
AT 24 257 1150°CE Z713hel| nle} 2
@A) ¥= o)l F o)z} 1050°Ce} v w3l
o8 Fobrl AL IEF 4 slsdeh XRD 24 2
= o]-gsle] AARE 1050°C2} 1150°CA] ) =Fah
274A12) A (c/aye 2 1.02¢F 1.04%02, o}
2hA] 2E|EAe] T3 olel & Zold] Ik &
Ao F7tel wet Aol oS atEel7] o
ol vehd Aoz glegly.

A7) 9} 7ol MCPE A% PLT vt
1050°Ceol|A 53] A2 A] Fsle] ez o
<+ WEE veplisdd. webr HEst vpel 2o
PLT 2| $b3] A|43hd 4 e 2428 ¥
7] S8 Bi,O, 8-S &% 7l S A4
st9ioh B0 &§%e] 817°CE w7] wj&o
PLTS} &3lsle] 243 = dAE M =

g g

dr %

iy
|

Z

K



71A 1 3FkgA el 23t (Pb, La)Tio, Y=

o) g4 W 27 B4 AT 105

Fracture
V4

¢

Fig. 5. FE-SEM images of PLT-Bi,0O; sintered at 1000°C for 3h: (a, b) 0.5 wt% Bi,0, and (c, d) 2 wt% Bi,0,
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Fig. 6. XRD profiles of PLT-Bi,O; sintered at 1000°C for
3h: (a) 0.5 wt% Bi,O,, (b) 1 wt% Bi,O;, and (c) 2 wt%
Bi,0,.
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