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горных пород, микробиологическая деятельность активизируют процессы сульфидогенеза в верхних 

горизонтах гидроморфных почв и донных отложений.  

Работа поддержана грантом РФФИ 15-05-07461. 
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The important feature of humanity development on the modern stage is an acceleration of urbanization 

process. Areas of urban agglomerations grow constantly. The increase of urban population results in forming 

of new methods of co-operation in the man-environment system.  

Urbanization has global character and it is the factor of substantial transformation of geological envi-

ronment. This process result in formation of urboecosystems. 

The increase of city importance in man life causes the concentration of resources and their consumers 

on the relatively small areas of space. This results in the origin of disproportions in balance of the use and 

renewal of natural environment. In the world an about 80 % population lives in cities. 

Eco-geochemical researches of environment objects of Ukraine carry out more than 30 years in the de-

partment of geochemistry of technogenic metals and analytical chemistry of M.P. Semenenko Institute of ge-

ochemistry, mineralogy and ore formation of NAS of Ukraine. Department stuff worked out innovative ap-

proaches for objective estimation the state of soils, vegetation, bottom deposits, surface and underground wa-

ter.  

On the basis of actual material and development scientists have been set indices and criteria of objec-

tive estimation of degree environment contaminations, which correspond to the European standards. On the 

basis of these indices mapping of enterprises influence of different industries (ferrous and nonferrous metal-

lurgy, chemical industry, heat-power engineering) is conducted with using modern GIS-technologies. This 

work became basis for development of practical recommendations concerning validation of borders and plac-

ing of sanitary-hygienic areas and production capacities.  

Concentration of chemical elements in samples was determined by classical geochemical and modern 

methods on mass spectrometer with inductively coupled plasma (ICP-MS). 

Spatial distribution of chemical elements in the objects of environment of Ukraine’s different regions 

has been obtained. They can serve as basis for further researches concerning selection ecologically dangerous 

territories. Aim of these researches are development of single integral approach connected with eco-

geochemical estimations of technogenic contaminated territories. This approach will allow to form the scien-

tifically-reasonable practically effective system of selection of ecological risk areas. 

Ukraine behaves to territories with the strong technogenic loading, especially contaminated south-east 

territories of Ukraine. For example, soil near ferrous metallurgy enterprises in Mariupol characterized by 

strong dangerous poly elements (Mn, Ni, Co, V, Cr, Mo, Cu, Pb, Zn, Sn) contamination. The increase of con-

tent of heavy metals in such soils of the affected of enterprises of ferrous metallurgy zones and change of 

physical and chemical properties of soils рН, cation-exchange capacity, content of organic matter) results in 

more active migration of heavy metals from soil to a vegetation and violation of specific composition of soil 

microbiota. Research of soil microbiota can be used as an additional criterion for the bioindication of contam-

ination of soils. 
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Special attention was payed to investigation of regularities of heavy metals distribution in 

«Sumyteploenergo Ltd.» affected area. Based on an analysis of the total indicator of pollution were defined 

that the level of soil’s pollution in the central part of the city is lower then average values. They have follow-

ing association – Pb (3,4) > Cr (2,9) > Cu (2,2) > Ni (2,1) > Co (1,8). Soils in the “Sumyteploenergo Ltd.” 

main building affected area are characterized by middle (moderately hazardous) level of pollution, but soils 

near slurry tanks have high (hazardous) level of pollution with heavy metals. In surface water of Psel river in 

«Sumyteploenergo Ltd.» affected area the content of Cu, Zn, Mn, Ni, Cr, V is much higher then in outside 

water objects. 

The special attention was spared for Kyiv’s eco-geochemical researches. Technogenic-geochemical 

anomalies of first and second classes of danger elements (mercury, cadmium, lead, copper of and other) are 

studied. These elements situated near territory of "Radical" and Energy" factories and "West" enterprise. 

Among aquatic objects most contaminated are Lybid' river, Nizhnij Tel'bin lake, Verbnoe lake, 

Pljahovoj brook and other. Unfortunately, in connection with the considerable technogenic loading, head wa-

ter contain considerable content of heavy metals and petroleum product.  

In such circumstances the significance of artesian underwaters for a drinking water supply increases. 

They are the strategic supply of fresh waters of high drinkable quality.  

New data concerning distribution of Ca, Mg, Na, K, Cl, SO4, HCO3, Ba, Cr, Ag, Fe, Mn, Cu, Sr, Mo, 

V, Ni, Zn, Cd, Ti, Zr, Ce, Sc, La, Y, Yb in pump room water have been obtained. Enhanced contents of Na 

and Сl are revealed in north-eastern part of Kyiv. Distribution charts of basic macroelements and trace ele-

ments on territory of the city were built using facilities of geoinformation system. Biologically significant 

concentrations of chemical elements for ecogeochemical quality assessment of pump room water has been 

calculated. 

Conclusions and their analysis of this investigation give the main representation of peculiarities of 

heavy metals pollution in different industrial areas of urban territory. 

In the study area some industrial zones were defined, which are characterized by special chemical ele-

ments pollution and peculiarities of their distribution. 

Investigation of environmental objects showed the strong relations between specializing of industrial 

production and defined geochemical associations of chemical elements and their distribution. 

This important not only for determination the main sources of heavy metals, but for environmental pro-

tection activities. 

Investigation of heavy metals distribution peculiarities in soils, vegetation and surface waters gives 

abilities for determination anomalous fields and making prognosis of ecological risks. 

Eco-geochemical researches must have complex character with interconnection of different profile 

specialists – biology, medicine, geography, agricultural chemistry and others. 

 


