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Strontium ferrite SrFeO3-( is a typical mixed conductor that possesses by rather high level of both oxygen ion and electron conductivity [1]. However, the increase of oxygen vacancies concentration in reducing conditions results in their ordering and may lead to perovskite-brownmillerite phase transformation. The last effect is very unfavorable because it accompanies by strong deterioration of transport properties of oxide [2].

The X-ray diffraction data demonstrates that partial substitution of iron for niobium, whose ions have octahedral oxygen coordination in the perovskite matrix, facilitates prevention of long range ordering of oxygen vacancies and provides the stabilization of cubic structure of doped derivatives of strontium ferrite.
The thermodynamics of high-temperature oxygen equilibrium between SrFe1-xNbxO3-( and gas phase was studied in order to clarify the specific defect structure of oxide at elevated temperatures (~1000 K) i.e. under conditions of potential application for these materials.
The oxygen content in ferrites as a function of temperature (650–950°C) and partial pressure of oxygen in the gas phase (10-4 - 1 atm) was determined by means of coulometric titration. Obtained data were employed for calculation of the partial molar enthalpy 
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and entropy 
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 of oxygen in SrFe1‑xNbxO3-(. The behavior of 
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(3‑δ) dependences reflects the coulomb repulsive interaction between oxygen ions in the structure of SrFe1-xNbxO3-(, and the increase of binding energy of oxygen with niobium concentration increase at permanent oxygen content. The analysis of 
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 dependences indicates to a random distribution of vacancies among available anion positions. Thus partial substitution of iron for niobium in SrFeO3‑( is an effective means to suppress the ordering of oxygen vacancies in reducing conditions at least at temperatures above 650оС.
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