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Studying of an oxygen nonstoichiometry is necessary, since it essential effect on thermodynamic stability and physical properties oxide materials. We used various ways to define the absolute maintenance of oxygen in complex oxides. It is necessary to find a corresponding method and concrete conditions of carrying out of experiment taking into consideration a concrete chemical compound and features of oxide. The present work is devoted search of methods of definition of an oxygen nonstoichiometry of oxide NdSr2Mn2O7±d, relating to phases Ruddlesden-Popper. We have tested two methods of definition of the maintenance of oxygen in NdSr2Mn2O7±d: change of weight of the sample at reduction complex oxide until stable simple oxides and the analysis of a valent state of ions of manganese by the method of x-ray photoelectron spectroscopy (XPS). Sample NdSr2Mn2O7±d is produced by ceramic synthesis on air at Т=1400оС and cooled with the furnace. Parameters of a tetragonal cell of the single-phase sample define as: а=0,3842 (1), с=1,9941 (10) nm.
Vacuum circulating equipment was used for reduction of sample NdSr2Mn2O7± in hydrogen atmosphere (800оС). Hydrogen passed through a trap with liquid nitrogen in which water vapor were frozen, thus partial pressure of oxygen went down. By X-ray analysis it has been defined, that NdSr2Mn2O7 has reduced to stable simple oxides Nd2O3, SrO and MnO. The index at oxygen has been defined from change of weight initial and end-products as 7,22. Oxidation level of manganese in NdSr2Mn2O7 in accord an electroneutrality rule, is calculated as 3,72.
Valence state of ions of manganese studied by means of XPS-method on a spectrometer complex (Multiprob, Omicron (Germany)). Final mechanical cleaning of a surface of the sample carried out directly in the working chamber, removing a layer 50-100 mkm. The valence state of ions of manganese was estimated as 3,54 by the analysis difference binding energy magnitude of electronic levels Mn 2p3/2 and O 1s, and by the analysis of exchange splitting of spectrum Mn 3s - 3,48 (indexes at oxygen 7,04 and 6,98 correspondingly). We suppose, that distinctions of the data received by two methods, are connected with presence in NdSr2Mn2O7 oxidation level of oxygen smaller, than -2.
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