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Abstract: Manganese perovskites have been the subject ofveehinterest because of the discovery of
colossal magnetoresistance (CMR). Foi {&aMnO; (LCMO) a rich phase diagram has been revealed as a
function of temperature and doping content (x),chihis due to the intricate interplay between chagpén,
orbital and lattice degrees of freedom. Of the sv@mbinations explored until recently, LCMO lssacted
wide attention due to its significant colossal metgrresistance effect, intermediate bandwidth, extdbition

of stable orthorhombic phase for all values ofixthe present investigation, L#8i,Ca.,.SyMnO; (LBCSMO)
samples are synthesized by low temperature nitoate method. The composition and structural prigeare
studied at various concentrations by X-ray Diffract (XRD), Scanning Electron Microscopy (SEM) and
Energy Dispersive Spectroscopy (EDS). The structumalysis shows that the LBCSMO is crystallizecam
orthorhombic perovskite structure belonging to Prapace group. The crystal size of the sample =utakd
using Scherrer formula and the unit cell volumelhserved to be increase with increasing Bi conaéotr.
The morphology of the samples is studied andtnieesponding grains are observed to be sphencstape.
The compositional studies show that the atomicqraegyes of elements are nearly stoichiometric.
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Introduction and Experimental

The manganites of type;RAMNO; (where R is a rare earth metal: La, Pr, Nd, Dy Ansl an alkaline
earth: Sr, Ca, Ba, Pd) have attracted much atteboause of intermediatgedectron bandwidth, exhibition of
stable orthorhombic phase, charge ordering*{Mm*"), etc.[1]. Generally CMR has been found to ocdur a
temperatures very close to Curie temperatueg i(TR,.,A,MnO; manganites, where there is a transition from
insulator paramagnetic (PM) to metallic ferromagn@tM) phase. At temperatures abovg The conducting
mechanism in these compounds has been observesl @b semiconducting in nature in contrast to mietall
state exhibited at temperatures below This metallic behavior is favoured by the electimpping process
due to spin alignment of ferromagnetic state. Tdterlbehavior is usually explained by the so catledble—
exchange (DE) mechanism of Zener [2], which invel®pping of gelectrons between Mn ions when the
system is ferromagnetically coupled. Among the etgiriof manganite perovskites reported in the litesg
manganite systems containing trivalent Bi ionsipaldrly show high Curie temperature sand subsasa@MR
effect. In fact the current aim is to push Value well beyond room temperature in order fe@sthcompounds
to be suitable for practical applications such agmetic sensors, hard disks, infrared detectorsraawave-
based applications [3-4]. In Bi based manganitéesys it has been confirmed thaf'Bilays the same role as
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the L&" ion in contrast to highly polarizing 6$one pair of the Bi ions producing different features or
behavior in some other compounds [5]. In the preserestigation, the effect of Biion in La,Bi,Ca.,Sk
MnOs; (LBCSMO) compounds at various concentrations ke istudied. The XRD patterns of all the samples
are recorded using a PANalytical X'pert Pro diftaueter. The surface morphology is characterized by
Scanning electron microscope (Carl Zeiss EVO50)e Tompositional analysis is studied using Energy
Dispersive Spectroscopy (Oxford instruments Incat&®EET x3).

Results and Discussion
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Fig.1. X-ray Diffraction patterns of LaBi,Ca.,SrMnO; (0.1< x< 0.3, 0.1< y<0.2).

Table.1. Variation of lattice parameters with doping concation.

Lattice
X=01y01 X=01y-02 X=02y01 X=02y02 | X=03y01 | X=03y=02
parameters
i) 4761 46% 469 47 4679 4685
b (&) 4385 6509 6.596 6593 6.1 6.754
c() 5.063 3.801 3.806 3834 3718 3.806
Vohume (AP 105.7 1161 1178 188 11916 1204

The structural characterization of L&i«Ca.,SrMnO; (0.1< x < 0.3, 0.1< y <0.2) samples is carried out by
X-ray diffraction (XRD) analysis and the correspmgdXRD patterns are shown in Fig.1. Analysis cégé
patterns reveals single phase orthorhombic streicttith Pnma space group for all the samples. Thhdsit
intensity diffraction peak of samples has been dbtmoccur at about ¢2) 32.6° for reflections from (111)
plane along with other reflections correspondinglemes such as (210), (122), (222), (231). Thetalijte size
of the synthesized samples is calculated using ®eBgherrer equation (L =Mpcod). The average crystallite
size of all samples is estimated to be around 34 Innorder to study the variation of lattice pardeng of
samples with composition parameter (x), the sansebean estimated using a standard software package.
XRD patterns of all samples could be indexed tdhattombic structure. The estimated values of Iattic
parameters and cell volume are given in Table ik. dtear from that the estimated values of latheeameters
gradually increase with increasing Bi concentrataomd correspondingly the unit cell volume of sarmaple
increases. Also as expected, the larger size Bfi@is has resulted in the increase of unit cell r@uand
consequently less distorted orthorhombic structtmethe samples [6].

Fig.2. SEM images of LaBi,Ca.,SryMn0;(0.1< x< 0.3, 0.1< y <0.2).
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Fig.3. Elemental analysis of LaBi,Ca.,SyMnO; (0.1<x< 0.3, 0.1< y<0.2).

It is also known that the grain size and morpholptgys a critical role in electronic and magnegmsport
properties in manganite compounds. To elucidateséime, the surface morphology and composition aisaly
on the other hand are respectively studied usiagrsng electron microscopy (SEM) and energy dispers
spectroscopy (EDS). The study of SEM images rethesilthe grain sizes are uniform and nearly sphknc
shape as shown in Fig.2. It is to be stresseddtyatallite size is smaller than the grain sizegesins are
composed of several crystallites due to internmalsstor defects in the structure. The EDS plotsaaiples are
shown in Fig.3. EDS analysis reveals that the ®gided samples are stoichiometric in compositicth ram
other impurities are present in all compositions.

Conclusions

La;Bi,Ca,.,SyMnO; was synthesized by nitrate route method. The strakctharacterization reveals
that the Bi doped LaBi,Ca.,SryMnO; composition has orthorhombic structure with (Pnsg@gce group. The
lattice parameter was observed to be increased dafling concentration. The SEM images show that the
particles are nearly spherical shape. The EDS sisalgveals that the synthesized samples are Etoielric in
composition and no other impurities are preseatlinompositions.
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