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Aim and objectives

« To synthesize and study the properties of
La, oPrg 20PPg 20,51, MNO, manganites.

*To calculate, prepare and obtain manganites
corresponding  t0  LaygoPry2oPPg 300 MNO;
manganites, (x=0.0;0.05;0.10;0.15;0.20).

*To prove the structure of manganites.

*To obtain lattice parameters, average size of
crystalline blocks and microstrains.




Background

AMnO; compounds having structures
based on this architecture are called
manganites.. A places are surrounded
by 12 O anions and 8 Mn cations, while
Mn cations (or other transitional
metals) (sitting on the B places) are
surrounded by 6 O anions and 8 A
cations.

Perovskites - ABO,

A&B - metallic cations
and O Is an oxygen. A s a
large cation, B Is a small
cation (e.g. Mn3* and
Mn#*) octahedrally-
coordinated by oxygen.

A Is occupied by large
variety of rare earth
elements (Nd, Eu, Sm
etc.).



Unit cell of manganite

Cubic space group:

e Pm-3m
-Primitive lattice (P)
-Mirror plane (m)
-Centre of inversion and
fold axis (-3)
-Last mirror plane (m)




Unit cell of manganite

-Distorted Perovskite .
-Rhombohedral space group:
R-3c |
-Primitive lattice (R)
-Centre of inversion and
threefold axis (-3)

-Slide plane (c)




Materials and methods

* Preparation of La, :Pr,,Pby;.,Sr,MnO,




Synthesis and Measurement




Results and discussion
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Figure 1: Diffractograms of La,,Pry,,Pby3,.,MNO; when x = 0 (FullProf method). We
obtained the position of the maxima, the average size of the crystalline blocks and the
microstrains (red - observed XRD data; black — calculated XRD data; blue - the difference
between the observed and calculated data).



Continues...
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Figure 2: Diffractograms of La,:,Pry.0Pbg30xMnNO; when x = 0.05 (FullProf method). We
obtained the position of the maxima, the average size of the crystalline blocks and the
microstrains
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Figure 3: Diffractograms of La, :,Pr,,,Pbg 3,,MNO; when x = 0.2 (FullProf method). We obtained
the position of the maxima, the average size of the crystalline blocks and the microstrains



Summary of crystal structure
parameters Powder Cell method

Table 1: Variation of lattice constants (a, b, c), average size of
crystal size and microstrain of

*  Lay5oPrg,0Pbg 30,Sr,MnO,

Lattice constant Crystal size | Microstrain Space
group

3.8954 3.8954
3.9069 3.9069

5.5254 13.4019
5.5390 13.4174
5.5398 13.4194




Conclusion

« Samples for La,:Pr,,Pb,,,Sr,MnO; changed
the crystallographic structure from SG Pm-3m to
R -3 ¢ for x>0.1. The unit cell volume and the
lattice constants increased with the increase of Sr
concentration due to the increase of Mn3*
concentration.

* The microstrains suddenly decreased with the
changes of the crystallographic structure .

 The average size of mosaic blocks remain
practically  constant  with  different  Sr
concentration.
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