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The prospects of layered perovskite-type oxide usage as electrodes for SOFCs, oxygen membranes, catalytic materials reveals the necessity of studying of their crystal structure, oxygen nonstoichiometry and stability while chemical composition and ambient conditions varied. 

The results of SmBaCo2-xFexO5+δ solid solution 0≤x≤2 study have presented in this work. The syntheses of the samples under investigation were carried out using conventional ceramic route and through the soluble precursors. Final anneal was performed at 1373 K in air with following quenching of the samples to room temperature. Phase identification and crystal structure studies were made by means of X-ray diffraction. The values of unit cell parameters were calculated with the help of “Celref 4.0” program. The structural parameters were refined by full-profile Rietveld analysis using “Fullprof 2008”.
It was found that at 1100oC in air SmBaCo2-xFexO5+δ solid solution formed within the range 0<x≤1.1. X-ray diffraction pattern of SmBaCo2-xFexO5+δ with 0≤x≤0.5 rather well described within the orthorhombic unit cell with doubled b and c parameters (ap ( 2ap ( 2ap), Pmmm space group (ap – is the unit cell parameter of the cubic perovskite). Further increase of iron content leads to the change of crystal structure. The samples SmBaCo2‑xFexO5+δ с 0.6≤x≤1.1 crystallized in tetragonal structure (ap ( ap ( 2ap), P4/mmm space group. The dependencies of unit cell parameters versus composition are presented.
The values of oxygen nonstoichiometry of SmBaCo2-xFexO5+δ (x = 0, 0.2, 0.4 and 0.6) versus temperature in the temperature range 600 – 1100oC were obtained. The absolute values of oxygen nonstoichiometry were determined by full reduction of the samples in TGA cell by hydrogen flow.
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