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The high oxygen permeation in perovskite crystalline structure coupled with high catalytic activity 
permits to consider based on anion-deficit perovskite A1-xMxBO3-δ  materials as materials for 
oxygen permeable membranes, electrodes, oxidation catalysts and oxygen sensors [1].  The 
analysis of literature is shown high functional characteristics has perovskite La0.6Sr0.4Co0.8Fe0.2O3-δ 
phase. However, there is no any information about using as a anion-deficit materials A1-xMxBO3-δ 
composition where A are rare earth elements. 

 
The purpose of this paper is to provide an investigations of synthesis features of perovskite-type 
R0.6Sr0.4Co0.8Fe0.2O3-δ phases (R = La, Ce, Nd, Pr, Sm, Dy, Yb) [2]. 
 
The high density of oxygen permeation in R0.6Sr0.4Co0.8Fe0.2O3-δ (R = La, Ce, Pr, Nd, Sm, Dy and 
Yb) causes a strong interest to this materials because of opportunity to use them as oxygen 
membranes. The functional properties of perovskite systems studied can be realized only in the 
high density state so that warm pressing of mechanically activated powders was used for synthesis. 
Materials obtained have been studied by X-ray powder diffraction, thermogravimetric analysis and 
scanning electron microscopy. 
 
Solid solutions La1-xSrxCo0.8Fe0.2O3-z and their alloyed analogues were prepared starting from the 
nitrates of included cations. For synthesis of our samples a mechanical activation was used both 
before the final nitrates decomposition and before pressing into tablets. The tablets were pressed 
(two methods were used: usual pressing and warm pressing at the temperature of 2500C) under the 
pressure of 30 MPa and annealed at different temperatures: 10000C, 11000C, 12000C, for 3 h in 
“Nabertherm” oven with further cooling. 

 
The results of the X-ray powder diffraction analysis correlate with the theoretical calculations of 
tolerant factor in perovskite materials. The tolerant factor values for R0.6Sr0.4Co0.8Fe0.2O3-δ, where 
R = La, Ce, Pr, Nd and Sm solid solutions are included in the stability range of t = 0.88 – 1.10.  

 
No second phase was detected in any samples where R= La, Pr, Nd, Sm even after annealing at 
10000C.  It was determined, R0,6Sr0,4Co0,8Fe0,2O3-δ compound  with R=La  has a orthorhombic 
crystal structure and  R0,6Sr0,4Co0,8Fe0,2O3-δ compounds (R=Pr, Nd, Sm) have a hexagonal crystal 
structure. The retained unit cell parameters are given in Table 1. 
 
It was also shown that the single phase samples can be obtained even after annealing only at 
10000C for both types of pressing (fig. 1).  
 
The microstructure of the single phase anion-deficient perovskite R0.6Sr0.4Co0.8Fe0.2O3-δ (R = La, 
Ce, Pr, Nd and Sm) was found to be homogeneous with crystallites size as well as porosity 
distribution in ceramics characteristic of each rare-earth metal specified. For multiphase samples 
(R = Dy, Yb) different types of crystallites were observed.  
 



 
 
 
Table 1. 
Unit cell data from XRD at room temperature for  R0,6Sr0,4Co0,8Fe0,2O3-δ R= La, Pr, Nd, Sm. 
 

compound Crystal system a (Å) c (Å) 
La0,6Sr0,4Co0,8Fe0,2O3-δ orthorhombic 5.4536 13.18 
Pr0,6Sr0,4Co0,8Fe0,2O3-δ hexagonal 5.4625 13.216 
Nd0,6Sr0,4Co0,8Fe0,2O3-δ hexagonal 5.434 13.181 
Sm0,6Sr0,4Co0,8Fe0,2O3-δ hexagonal 5.4088 13.149 

 
It was also shown that the single phase samples can be obtained even after annealing only at 
10000C for both types of pressing (fig. 1).  
 
 
 
Fig.1. XRD patterns of 
La0.6Sr0.4Co0.8Fe0.2O3-δ: [1], [3], [5] – 
usual pressing and annealing at 
10000C, 11000C, 12000C respectively; 
[2], [4], [6]- warm pressing and 
annealing at 10000C, 11000C, 12000C 
respectively; [7] – multiphase 
Dy0.6Sr0.4Co0.8Fe0.2O3-δ sample: usual 
pressing and annealing at 12000C.  
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