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PROPERTIES OF' LANTHANUM DOPED BARIUM TITANATE
PRODUCED FROM NANOPOWDERS

M.M. Vijatovi6r, J.D. Bobiil, M.A. Zaghete2, Lj.M. Zivkovie3,
B.D. Stojanoviit

: htstitute for Multidisciplinary Researches, Kneza Viieslava I , I 1000 Belgrade, Serbia2lnstituto 
de Quimica - UNES?, Araraquara, Brazil

3 Faculty of Electronic Engineering, University ojNX, IAOOO Nii, Serbia

As a first discovered ferroelectric ceramic, barium titanate has become one of the
:nost extensively investigated ceramic materials used in electronics. For many years, A- and
B-site dopants have been used to modify the electrical properties of BaTiO3. in this paper,
barium titanate doped with 0.3 mot% of lanthanum and sintered at different sinteringtimes
w'as investigated. Doped barium titanate nanopowder was prepared by doping pure barium
ritanate starting from citrate solutions of all components: barium, titanium and lanthanum.
Experimental procedure was given in detail in previous reports Il]. Obtained powders were
pressed in to pellets and sintered at 1300 "C for 2 and 16h in air atmosphere. The formation
of phase and crystal structure of BaTiO3 was carried out by XRD analysis. Microstructural
properties such as grain size distribution and morphology of sintered samples were
determined using scanning electron microscope. Measurement of dielectric constant and
dielectric losses was provided in the frequency range of 20 to 106 Hz. The variation of the
dielectric constant with temperature was measured in temperature interval from 20 to lg0oc.

. The XRD analysis of doped ba?ium titanate indicates the formation of tetragonal
phase in samples sintered at both sintering times. Lanthanum has an influence on lrainglowth and shape ofgrains in doped barium titanate [2]. It was detected that the grain-size
also depends on sintering time. It can be notified the efiect of lanthanum and sinteiing time
on dielectric constant. Lanthanum also has influence on decreasing the Curie tempeiature
ofbarium titanate. No frequency dependence ofdielectric constant,iras detected.

BTL 1300'C/2h

BTL 1300'CX6h

T CC)

Fig. I . Dielectric constant vs. temperature and microstructure of barium titanate

Refereces 
sintered samPle

[1] Stojanovic B.D.,zaghete M.A., Foschini c.R., varela J.A., Ferroelectrics,2T0 (2002) 1520.
[2] Buscaglia M.T., Buscaglia v., viviani M., Nanni p., Hanuskova M. J. Eur. Ceram. soc.,20

(2000) t997-2007.
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RAMAN STUDY OF FERROELECTRIC BISMUTH LA
ABiTTi.IOIS PREPARED BY THE MECHANOCHEMICAL S

Z.Z.Lazarevi6l'-, N.Z. Romdevidr, J. Bobi62, N. Paunovi6r'
Z. Mitr ovi!-Dohdevii r, B.D. Stoj anovii2

tlnstitute 
o.f Physics, Belgrade. Serbia

2 In s t itut e fo r Mult id is c ip I in ary Res earc h, B e I gr a d e, S er b ia

Ferroelectric materials have innumerable properties related to tl.reir

pol arization, ibr instance. pyre- and piezoelectricity, which are used fbr various sensLr:.

actuators il 1. BaBiaTi+Ors (BBT) is an r : 4 member of the Bi-layer structured

oxide family (Auriviltius phase) [2]. Bi-layered structure ferroelectric material -

titanate, Bi+Ti:Orz (BIT) and barium-bismuth titanate, BaBi+Ti+Ors (BBT) ceramic

were prepared by mechanical synthesis possess. BaBi+TiaOrs was prepared from

metric quantities of barium titanate and bismuth titanate obtained via m
synthesis. Barium titanate, BaTiOt has been synthesised from mixture of BaO and TiGz

bismuth titanate, Bi+TirOr: was prepared starting from BiuO: and TiOz,

available. The reaction mechanism of BBT and the preparation and characteristics of BE-
ceramic por'vders u,ere studied using X-ray diffraction (XRD) and IR spectroscopl'. T-:.

phonon modes have been studied by Rarran spectroscopy. The Bi-layered perovsk::"

structure of BBT cerantic fbrrns at ll00 "C. Microstructure of Bi+Ti:Or1 is in accorda:.:.
with the vierv that Bi,rTilOr:exhibits plate-like grains with thr average grain size increast:._:

u,,ith the sintering temperature. lt is eviclent that Ba2- aclition leads to the change in ir..
nricroslructure development, particularly in the change of the average grain size an;
homogeneity of the grains ol- BaBi+Ti+Or:.

Refereces

[] Satyalakshnri K.M., Alexe M.. Pignolet A., Zakharov N.D.. Harnagea C.. Senz S., Hesse D..

.1ppl. Ph;:s. Lert..74 (19Sqi 603.

[2] Ar.rrivillius ts.. Ark. Kenti 2 (1950) 519 (in llnglish)l Sttbbarao 8.C., I Am. Ceram. 'lor'. 45

(1962) 166.
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CHARACTER.IZATION OF BARIUM BISMUTH TITANATE

PREPARED gY NANCHANICAL ASSISTED SYNTHESIS

J.D. Bobiir, B.D. Stojanoviir' M'M' Vijatovicr' T' Rojac2

'1n'tit''t'{*oM"l{lllr),ln:f l::;,'l,y;,';;:1";!;tgrade'serbia

Barium bismuth titanate (BaBi+TiaOr: - BBiT) is an n:4 member of the Bi-base-

layer-structur. r..ro.t..i.l*.-'o*ii. ru*,y (Aurivillius phase). A lot of aspects of the

preparation and propertre.^"r sBir .emain unexplored, *h.r.u. being.promising candidate

for high_temperature l#-il.;;i;ro.l."t.i. device, memofy application and ferroelectric

nonvo'iatile memories (Fe-RAM) [1,2]'
Barium-bismuthtitanateBBiTwaspreparedfromstoichiometricquantitiesof

BaTi:orz and Bi+Ti:or: "u,"i".a 
via mechanicaliy assisted synthesrs in planetary ball mill'

BaTirOrz has been synth;;s; from mixture of gaO and Tidz and Bi+Ti:Orz was prepared

starling from Bizo: .rd i;6;;;.i.iutty available. characterization of this powder was

carried by TG/DTA method.s and measuring purii.t. size distribution. Sintering curve of

powder mixture "r 
sr urd BIi is pr"sent.d on Fig. l. This result is used to determinate

appropriate temperature of sintering. The temperatirre range of sintering is narow' from

1 100'C to 1 140'C.
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Fic.2. XRD ctl'BBiT ceramics sintered
(:tt t 120"C /br I h

PorvdcrmirtltreofBaTilOl:ancll]r+Tilor:u,assintereda!]]tto.C.lll0.C]and
il20.C] fbr lh anci the densitY ol sanrple is abclut 74.5o,.,^ 87.5%,90.739i,. rcspectivell,. The

fbrn.ratioti o1-phase anci cr1'stai strllcttlre []BiT rvere approved using X-ra-v analysis (Fig 2)'

The microstrr-lcture and 
"t"'pf-r"i"gl' 

of samples rvere investigatecl using scanning clectron

,ri.,nr.opr. lllectrical p'opertiet t]i gBir cer.nlics rvas also carried out

iiiffi;irc..cosrriNr.E-..v^Avcteee'N{.,KhorkinA.L..Baptista 
J.t,...J.Eur.Cerant.Soc,21

(2001) 1l0l-1106.
l2l Jannet D.Il., Niaaor'u M L"' Mercut'io J'P'''' L'lecn'ocetttnics' 11(1003) !01-106'
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