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Abstract 
The study of the modifications in properties connected with the nanocrystalline state constitutes one of the priorities of the national and international research.

Besides the determination of their electrical, magnetical and structural characteristics, the thermodynamic data are essential for evaluating the long term stability and compatibility when the compounds are used in different aplications.
The present work contains a systematic study of the new possibilities for the experimental investigation by nonconventional methods of the micro and nanostructured transition metals oxidic systems with special electric and magnetic properties. The methods are based on two very powerful experimental tools: solid state electromotive force measurements and solid state coulometric titration. 

The studies will be focused upon the investigation of the thermodynamic stability in large domains of temperature and oxygen pressure. The determination of the correlation between the thermodynamic properties and different compositional variables (the dopants, the oxygen stoichiometry change, the valence of the transitional metal ions) allows a complex approach of the relationship between the thermodynamic stability and the defect structure in micro and nanocrystalline compounds.

The results evidence the influence of the method of preparation on the energetics of the defect structure, having a great importance for the selection and the investigation of the new materials used in various applications: SOFC, electrochemical sensors, CMR devices, oxide-based composites, oxide coatings in protective layers, thin oxide layers etc. 
