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Tilt system  Tilt system  Space group Space group
number symbol (Glazer, 1972) (POTATO)
Three-tilt systems
1 a*btct Immm (#71) Immm (#71)
2 ath*b* Immm (#71) Immm (#11)
3 gtera* Im3 (#204) Im3 (#204)
4 a*b*c Pmmn (#59) Pmmn (#59-2)
5 atatc Pmmn (#50) Pmmn (#59-2)
6 atb*h- Pmmn (#59) Pmmn (#59-2)
7 a‘ata Pmmn (#59) Pmmn (#59-2)
8 ath ¢ A2,/mll (#11)  P2,/m (#11-1)
9 ata c” A2,/ml1l (¥11)  P2;/m (#11-1)
10 atb b Pmnb (#62) Prnma (#62)
I ata a” Pmnb (#62) Pnma (#62)
12 abc Fl (#2) Fl (#2)
13 ab b 12/a (#15) 12/a (#15-3)
14 aaa R3c (¥167) R3c (#167-2)
Two-tilt systems
15 a®btct Immm (#71) Immm (#71)
16 a®b*b*t  I4/mmm (#139)  I4/mmm (#139)
17 a®btc” Bmmb (#63) Pmmn (#59-2)
18 ab*b- Bmmb (#63) Pmmn (#59-2)
19 ab ¢ F2/ml1 (#12) 12/m (#12-3)
20 a®b b Imem (#74) Imma (#74)
One-tilt systems
21 a"dct C4/mmb (#127) P4/mbm (#127)
22 a®a®c=  F4/mmc (#140)  I4/mcm (#140)
Zero-tilt systems i )
23 a’a’a’ Pm3m (#221) Pm3m (#221)

2] \ed 4s8) gall dlizadll a3l 5 "TIE" dakid




dadlal) zal daild
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[2] P. M. Woodward, Octahedral tilting in proveskite I geometrical consideration,
Acta Crystallographica B, 53:32-43, (1997).
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Abstact

This work is based on the preparation and study of the crystalline properties of a brown-
millerite compound by X-Ray diffraction. Samples were prepared to get the powder of
the (Ca;_,Smy),¢Sry,Fe0, < compound and dopped by Sm at the calcium sites with
different proportions (x=0.05,0.10,0.25) using the sol-gel method. The refinement was
performed using the "Rex- Powder diffraction” software based on the "Rietveld" meth-
od. It was concluded that the compound crystalizes in the Pnma space group, in addition
to determining the crystalline parameters of the samples. These results were compared
with the results of a previous study of the undoped sample (X=0). Also we had
employed the "BS-1.81a" program to draw the Crystal structure. We obtained the shape
of the basic unit cell of the compound under study, their crystal structures consist of
alternating of FeO, Tetrahedra and FeO, Octahedra according to the direction b, which
are positioned in within the lattice such a way as to allow the appearance of vacant
hexagonal channels on the a-axis, potentially transporting the 0~% ions. After comparing
the structures, we noticed that the doping by Sm led to an increase in the size of the
Octahedra structures, which resulted in a change in the shape of these channels, and we
expected that this will lead to an increase of the ionic conductivity in the compound.

Key Words: Brownmillerite, X-Ray Diffraction, (Ca;_,Sm,),Sr,,Fe0, s, Rietveld
method, Sol-gel method, lonic conductivity.
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