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The thermodynamic methods of description, modeling and calculation of phase-chemical transformations in multicomponent water-inorganic systems are developed. They allow to determine an opportunity to form one or another compounds, to calculate their solubilities and solutions equilibrium composition in wide area of state variables values (temperature, pressure, composition).They are used for research and optimization of processes row in conditions of water heat-carriers of power plants contours with different reactors – PWR (VVER), BWR , etc.

That has allowed not only to predict technical consequences of normative parameters deviations for water-chemical modes and to give their proved updating, but also to reveal mechanisms of phase and chemical transformations running in the system, to determine (qualitatively and quantitatively) influence on them of state variables.

Results of modeling and calculations have given a multiplane picture of joint and independent influence of all main state variables (temperature, concentrations of acid-alkaline additives, oxidation-reduction conditions) on solutions composition and corrosion products solubilities of used alloys (on the basis of iron and copper). Analysis of these results not only has revealed qualitative regularities (coordinated with known experimental) of behaviour for low- and high-temperature solutions, but also, on the basis of the proved quantitative results, has expanded them essentially.

Shown, that the phenomena of corrosion, mass transfer of corrosion products, their sediments are interconnected quantitatively and can be described by means of the data analysis on solubility of appropriate oxidation layer. Established for most various water-chemical modes and construction materials of power units, that the adjusting additives injection into heat-carrier, lowering the oxide solubility, leads to decrease of corrosion processes intensity; minimization of solubility temperature gradient weakens processes of corrosion products sediments, etc.

Problem of prevention of corrosion products precipitation in a high-temperature zone of power units cycle (in boiler, steam generators, reactors) is reduced to problem of minimization for not only solubility 
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, but also for module of its temperature gradient 
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 in sufficiently wide temperature range. For its solution the specified approach is used, but with additional optimization (by criterion on min 
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) for concentrations ratio of solution (heat-carrier) components.
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