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EI]FBCT OF LANTHANUI\{ ON MICROSTRUCTURE oF BaTiIIi
PREPAITED BY POLYNIERTC PRECUI{SORS METHOD

M.M. Vijatovicr, J.D. tsobicr, M. Cilense3 ,Lj.?ivkovic2, B.D. Stojanr.. -
t 
Center for Multidisciplinary Stuc{ies {Jniversi4,, of Belgrade, Belgrade, Serb;.:

' l'-octrltv of Eleclronic: Engineering, Llniversit.y of Nis, Nis, Serbia
' [ttstitttto de QLtimicct-UNESP, Araroquara, Brazil

Due to its high dielectric constant and low loss characteristics, bariutn titan:,.r --
been used in many applications, such as capacitors, piezoelectric devices, pc,.
temperature coelficient thernristors, semiconductors and etc. Doping olBaTi03 cera1.-. :l
very irnpoftar.rt for obtaining verv interesting characteristics lor various apptications [1 .

In this paper it was investigated the eI'fect of doping BaTio3 with L:,
,r icrostruclure of BaTiO; cerarllics.

Powders of pure barium titanatc and bariunr titanate doped with 0.3 mol %oLa. i: -' ,
presence of small amount ol'manganese (0.01 mol% Mn), u,ere prepared by poir.r:r-: -
precursors r1rethod through Pechini proccss (soft chemistry) r.vhich rvas carried our :: :
three stage process l'rotn ot'ganouretallic complex. Synthesized pou,ders were pressecl inl,: .
pallets using a cold isostatic press. Sintering rvas perfonned at 1300"C for 8ir (Ler:1.-
furnace, UK). The heating rate was 10'C/min, liith nature cooling in air atrnosplrere [2]

The X-ray results of samples sintered at 1300'c for 8h prepared fiom pure BaT;f
por'vder arld doped BaTiO3 are given on J-'ig.1. and Fig.2., respectively. It. rvas approvecl th..
pure and doped BaTi03 were lornted as tetragonal crystal structurc.

different dimensions. Averag
joped0.2-lim.
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Figure 1. X-ray dffi"oction of sintered sample Figure 2. X-ray clffi'action of sintered sample of of
pure BaTiO j doped BaTiOj

Scanning electron microscopy observation was carried out to identify microstructure
of the sintered samples. Sintered samples were prepared for observation by:thermal eaching
at 1200'c for 20 min. Figs. 3. and 4. represent SEM photographs of BaTio3 sintered
samples at 1300'C for 8h. pure and doped BaTiO3, respectively.

It can be observed that Lai" inhibits grain growth and densification. The obtained
microstructure posgesses rather high uniformity of microstructure and rounded grain
morphology [3]. Sintered samples of pure BaTio3 consists of polygonal grains with
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different dimensions. Average particle size of pure BaTio3 is about 1.5 - 3.5 im and fordoped0.2-1im.

$gH {{Sj I * 8! h
H{ ]L*ry 5 rin

R.eI'erence

[1"l n r' srojanovic, M.A. Zaghere, c.R. Foschini, F.o.S. vieira, J.A. varera, .,structure 
andproperties oF donor doped bariu, titanate prepared by citrate p.o..rr,i, Fr.., erectrics, 27a(2CC2) l5_20.

[2] w-s cho' E' ]Ja,racia, "synthesis of ultra fine BaTio3 parlicles from poiyrreric precursor: their
.^_ st.,cture anC surface property,',J,4/loys arul Compototis,266llOOS; iiSliii[3] MT' Eirscagiia, v. Buscagli'a, M. viviani, e. N"irl, tu. ruanustora,,l,rnr.u., of foreign ionson the crystal structure of BaTiOr,,, J. Ettrl^ Cer.ant. Soc.,2*(2000) igST-2CI07

Figtrre 3. The microsh.ucture of pure BaTiO3
sinterecl sample

Figure 1. The nicrostructure o/'La dr.toecl
BaTiO j sintered sample

I tl.rmlSlY 1*(r
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Figure 3. SEM micrograPh ol P
BIT and BT
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N{ICROSTRUCTURE DEVELOPMENT OF Bi4TirOr2 AND BaBilTi.O .

CERAMICS PREPARE D BY N{ ECHANOCTIENIICAL SYNTHE S I S

J.D. Bobicr, Lj.Z. Zivkovic2, M. Cilense3, M.M. Vijatovicr, B.D. Stoja*or r;
tCenter.fbr A,fulticlisciptinorv Stuclies u/.the Belgracle Universiry, Serbia

2 Fctcultl,.for Eleclronic Etrgineerint, Nis, Serbicr
t I tt, t i t t r t,.t cle Q u i rtt i t.tt - IJ N Ei P. A rn i,q t r o r.cr, IJ ra: i I

Scveral bismuth-layered crystal stlucture and their properlies have bccn invcstisa:;-
in detail. llowever, a lot ofaspects ofthe prcparation and properlies ofbarium bisnr-.:
titanate unexplored, u'hereas being prornising candidate for nrcrnory applications.

In prescnt work barium-bismuth titanate (BaBiaTiaOl5-BBT) w,as prcpared flopr s6,.-
chior.neh'ic quantities of bariurn titanate and bisrnuth titanate obtained via mechanochepic..
synthcsis. Baritttn titanate (BaTi:Or:-BT) has bccn synthesisecl from r.r.rixture of BaO ai-.;
Tio2 and bisrnuth titanate (BilTijor2-BIT) was prepared starting frorn Bi2o3 and Tio:.
comn.rcrcially available. Mechanochemical synthcsis was perfornred in air atmosphere in ,
planetary ball rnill, for BT during 60 tlin and for BIT during 360 min. Milling condirior,.
were: zirconium oxidc jars and zirconium oxide balls, balt-tolowder weigl'rt ration 20:.
and deten.uined basic disc and disc r.vith jars rotation speed. The powder rnixture of BT anc
BIT was hornogenized for 30 rnin and after that sintered at 1100"C for 4h. Scparatly, BIT
was sintered at 1000'C fbr 12h, in both cases withont pre-calcination step and br
convencional sintering technique.

The Fig. I. shorvs the phase formation ar.rd crystal structurc of BIT, BT and rnixture
of this powders. Pattem of BBT powder sintered at 1100.c for 4h was analysed by XRD
analysis revealing the cxistancc of tetr-agonal phase (Fig. 2.).
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Figure l. XRD powder of BIT, BT and mixture Figure 2. XkD pattern of BBT powtler sintered
of BITandBT at 1l00"Cfor4h

The morfology of obtained powders was examined by SEM and TEM method (Fig. 3.
and Fig. 4.). It can be conclude that pattem of BIT consists of nanoparticles which size is
less than 20 nm. Mixture of BIT and BT consists of agglomerates of varying size and
rnorphology which size is about 250 nm.
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The microstructure develoPment of BIT and BBT ceramics was followed bY SEM'

From Fig 5. and Fig. 6. it can be obsertred that BIT consists of PlateJike gfalns but in the

that Ba2*

case of BB',T beside Plate- like grains existe and spheric grains, also' It is evident

adition leads to the change in the microstructure develoPment
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