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The physicochemical properties of polycrystalline ferrites are largely determined by their stoichiometry with respect to oxygen. During sintering or additional thermal treatment, the content of oxygen in the bulk of the ferrite ceramic material depends on the conditions of thermal treatment and the composition and pressure of the surrounding atmosphere. Since the oxygen exchange with the surrounding air is diffusive in nature, the study of oxygen diffusion in these materials is of both theoretical and practical importance. In this work the results of studying of oxidation-reduction processes in lithium - titanic ferrite by methods of weight - spectrometry and the synchronous thermal analysis are presented.
Experimental procedure. The objects under investigation are lithium–titanium ferrites (ЗСЧ-18 grades in Russian designation) manufactured using a ceramic-production process from a mechanical mixture of the following composition (in at. %): Li2CO3 – 11.2%, MnO – 2.7%, TiO2 – 18. 5%, ZnO – 7.6%, and Fe2O3 – 59.81%. The ferrite compacts were obtained by single-action compacting to produce pallets measuring 18 mm in diameter and 3 mm in thickness. Sintering of the compacts was performed at the temperature 1373 K. After procedure of sintering samples were exposed to crushing and division into separate fractions. The NETZSCH model STA 449 simultaneous thermal analyzer was used to measure the mass change and transformation energetic of ferrite materials. The NETZSCH Skimmer system was directly coupled to the STA. Its mass spectrometer allows detection of mass numbers between 1 and 512 amu. Researches were carried out for operations of sintering and of annealing.
Experimental Results. The weight - spectrum of gases during sintering was investigated. After  achievement of temperature of sintering the further weight's change  of a sample is caused by change of the contents of oxygen in it. The basic laws of change of weight at various stages of sintering and of annealing have been established. It was established, that during sintering at stages of heating and isothermal endurance process of an exchange of samples with the gas environment has reducing action. At a finishing stage when the sample is cooling there is a change of an orientation of process from reducing to oxidizing. 
