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Perovskite-like manganites of rare-earth and alkaline-earth metals are currently considered as promising materials for a number of applications such as SOFC electrodes, thermoelectrics, catalysts, etc. In the present work we studied the influence of cation composition, temperature and gas phase partial pressure of oxygen upon oxygen content, manganese oxidation state and thermodynamic properties of Ca0.6‑ySr0.4LayMnO3‑δ manganites, where 0 ( y ( 0.4.
Oxygen nonstoichiometry was determined by coulometric titration and thermogravimetric analysis within the limits 10-4-1 atm and 650-950°C of oxygen partial pressure and temperature, respectively. The obtained data were utilized in order to calculate variations of partial molar enthalpy and entropy of the labile oxygen with oxygen content in the manganites. The oxygen loss results in simultaneous formation of Mn3+ cations and oxygen vacancies in the samples. This process is accompanied by appreciable decrease of oxygen partial enthalpy, which is indicative of the respective increase of the average bonding energy of the movable oxygen in the manganites. When oxygen deficiency is large enough, the charge disproportionation of Mn3+ to Mn4+ and Mn2+ takes place as evidenced by conductivity enhancement. The high-temperature electron transport in Ca0.6‑ySr0.4LayMnO3‑δ can satisfactorily be explained by a small polaron type model. It is observed that conductivity is favored by the increase in concentration of Mn3+ cations due to lanthanum doping and/or oxygen nonstoichiometry increase. 
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