UDC 628.55:550.461(470.341)

V. M. VOROTINTSEV1, doctor of chemical sciences, professor, holder of the chair of physics and technology of materials for electronic equipment; V. M. MALYSHEV2, candidate of chemical sciences, deputy director; E. A. MORALOVA3, senior teacher of the chair of ecology and nature management
DISTRIBUTION OF SULFUR DIOXIDE BETWEEN ATMOSPHERE AND HYDROSPHERE BY THE EXAMPLE OF THE RIVERS 

AND LAKES OF THE NIZHNY NOVGOROD REGION

1R.E. Alekseev Nizhny Novgorod State Technical University. 24, Minin str., Nizhny Novgorod, 603950, Russia. Tel.: +7 (831) 436-63-12; fax: +7 (831) 436-94-75; e-mail: vlad@vorotyn.nnov.ru
2JSC Firma Khorst. 3, Podol'skyh kursantov str., bld. 2, off. 39, Moscow, 113534, Russia. Tel.: +7 (495) 316-94-81
3Nizhny Novgorod State University of Architecture and Civil Engineering. 65, Il'inskaya str., Nizhny Novgorod, 603950, Russia. Тel.: +7 (831) 430-54-92; fax: +7 (831) 430-19-36;                  e-mail: moralova@yandex.ru 

Key words: sulfur dioxide, distribution coefficient, equilibrium constants, pollutant composition.


The article offers a model of calculation of the coefficient of sulfur dioxide distribution between atmosphere and hydrosphere that takes into account chemical reactions occurring in a liquid phase. This model allows forecasting impurity behaviour with the change of physical–chemical composition of hydrosphere caused by the anthropogenic activity.


An interchange of large quantities of impurity microcomponents takes place between hydrosphere and atmosphere every year, but the anthropogenic impact on the environment can affect the existing geosphere balance. Sulfur dioxide is the most dangerous gas among the known air pollutants. In most dangerous quantities SO2 is contained in emissions of sulfur acid and ammonium sulfate productions, as well as in gas emissions of heating and power stations and metallurgic enterprises. In nature sulfur dioxide is present in volcanic gases and natural gas, though its concentrations therein are insignificant as compared with the technogenic and biological emissions [1]. 
…………………………..

If liquid and gaseous phases are balanced, the coefficient of impurity distribution between them in the case of maximum diluted solutions is determined as follows [2]:
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                                                (1)

where Y is the mole fraction of the substance in the atmospheric air, X is the concentration (in mole fractions) of the diluted substance in water, which is the sum of all diluted forms of the given substance contained in water.
……………………………

Table 1

Coefficient of sulfur dioxide distribution between surface water and 

atmosphere depending on various pH values of water 
	рН
	6
	7
	8

	α
	5,5 ּ10-5
	5,5 ּ10-8
	5,5 ּ10-12


……………………………

Concentration of sulfates is subject to seasonal fluctuations. Maximum concentration of sulfate ions in river waters is observed in an autumn-winter period (Figure 1), which is likely to be connected with the prevailing processes of organic matters decay. 

Figure 1 Mean values of sulfate seasonal concentrations in rivers and lakes of Nizhny Novgorod region: 1 – spring; 2 – summer; 3 – autumn; 4 – winter
……………………………

This method of calculating the distribution coefficient may be applied to forecast behaviour of man-caused impurities at the water/air boundary while measuring physical-chemical parameters of the water and air environment subjected to the anthropogenic activities. 
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В статье предложена модель расчета коэффициента распределения диоксида серы между атмосферным воздухом и гидросферой с учетом химических реакций в жидкой фазе, позволяющая прогнозировать поведение примесей при изменении физико-химического состава гидросферы в результате техногенной деятельности. 
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NOTES:
1). If the article contains colour figures or photographs, they are to be grouped on even number of pages – either on 2 or 4 separate pages (but not more than 4 pages). All figures should have captions and in-text references. 
2). If the authors of the article are affiliated to one and the same organization, information thereof should be given (at the beginning of the article) just once. 
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