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Abstract The effect of La,O; addition on the crystalline phase, microstructure, and dielectric properties of BaTiO; has
been studied as a function of the amounts of La,0;. 0.3 mol% TiO,-excess BaTiO; powder was synthesized by solid-state
reaction, and then the powder compacts with various amounts of La,O; were sintered at 1250°C for 2 hours. Room temperature
XRD showed changes in the lattice parameters and a decrease of tetragonality (c/a) as the amounts of La,O, increased. It
can be explained that the phase transition from tetragonal to cubic phase occurred because La’" replaced Ba’" site, which
increased the instability of the tetragonal phase. As La,O; was added over 0.1 mol%, the critical driving force for growth
(Ag.) increased over maximum driving force (Ag,,). As the result, the grain size decreased with La,0; addition. Dielectric
constant decreased as the amounts of La,O, increased, which was analyzed with crystal structure and microstructure.
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Fig. 1. Room temperature X-ray diffraction patterns of (a)
undoped, (b) 0.1, (c) 0.2, and (d) 0.4 mol% La,O,-doped BaTiO,
sintered at 1250°C for 2 hours in air.
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Fig. 2. Room temperature X-ray diffraction patterns of (a) undoped, (b) 0.1, (c¢) 0.2, and (d) 0.4 mol% La,O;-doped BaTiO; in
selected 20 range 20~25° and 40~50°.



106 Woo-Jin Choi and Kyoung-Seok Moon

Hz, 1kHz, 10kHz, 100 kHz, 1 MHzZ ¥&F dF
2 WG] &4 4 W APge =435
AR5E A

4@ To,
SIS

La,0;%] S 223t BaTiO®] AJHES 717 1250°C
oA 2417+ 2743 F XRD #Ele] sl dis) #s)
AT}, Figure 12 &3 BaTiO; ©]9¢] o] A=
A QQkAL, B BaTiO, 8873 (BaTiO,, JCPDS no.
01-074-1960)2] ©¥dAko = =elxQet. La’ 7t BaTiO3
o] % TLEAAY, AFS aﬂx@gg Aoz ok
th. BaTiOsE “d2oM A4S 2871 Wil {001},
{002} W] peako] AW vd w), A P FY
U7} =oha H718th24]. Figure 28 %3] La, 0.2
AP A, A7 & AT {0013, {002} W
o] peako] MBIHA WHAA] LU, ol ARG
AL askal Ao R Wk AL veRit
3 HIBIGITH24]. oE AYH o= EAE] Ha o
$222] a, ¢ Fo Ulgt lattice parameterS {002} T
peakS ©]&3lo] Axksted Fig. 30 YERNITH A4

11.014
4.02+ .
—=%— a-axis

4.01 —e—— c-axis 41.012

c/a

—— ] 1.010

{1.008
3.98
3.97 41.006
T T T T T ™ T T
0.0 0.1 0.2 0.3 0.4
La,0;, [mol%]

Lattice Parameter, [A]
g

Fig. 3. Room temperature lattice parameters of undoped, 0.1,
0.2, and 0.4 mol% La,O;-doped BaTiO;.
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Fig. 4. SEM micrographs of (a) undoped, (b) 0.1, (c) 0.2, and (d) 0.4 mol% La,0,-doped BaTiO; sintered at 1250°C for 2 hours in air.
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Fig. 5. Schematic showing the relationship between grain bound-
ary migration rate and the driving force for diffusion (dashed

line) and mixed control (solid lines) mechanisms.
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