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The basic physical and chemical properties of soil samples contaminated with crude oil are studied experimentally. The results of changes in physical and chemical characteristics of the soil as a result of oil pollution are presented; the influence of oil on the basic properties of the soil at different concentration levels of pollutant in the soil was analyzed. The conclusions regarding the impact of oil on the quality and water-soluble component of soil are made. The analysis of the determination of possible influence of oil pollution on groundwater was conducted.
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Formulation of the problem. Modern society even in the presence of scientific and technological achievements uses natural resources as the main source of energy, and in no hurry to replace them with alternatives. Oil is a natural resource which takes the first place in mining and creates one of the most critical problem in environmental protection. Today with the mining, processing and transportation from 0.1% to 16.5% of oil and oil products are being lost, which is about ten million tons per year, 20% of which falls into the oceans, and the remaining 80% - in the soil and fresh water [6]. In the soil oil causes profound changes of the basic physical and chemical parameters, turning it into unusable, primarily with agricultural purpose [5]. This raises the problem of soil contamination by petroleum products in the first place, because Ukraine is known as agro-industrial land.

Analysis of major researches and publications which discuss solution of the problems and selection of  not resolved earlier parts of  general problem. In the development, construction and exploitation of oil and gas deposits the natural landscape is changed largely and there is an intensive land pollution. The soil cover is the main element of the landscape - the first assumes the "environmental challenge" [5].

In recent decades many published works were made which covered the various aspects of pollutants behavior in the natural environment typical for oil companies. Such scientists as T.I. Savkina, M.Yu. Hilyazov, L.V. Yeterovska and N.P. Solntseva conducted the research of natural patterns of migration-accumulation of oil and petroleum, modeling in the "soil-contaminants-dose-time-effect" system, experimental modeling of oil capacity, radial and lateral permeability of soils, dynamic observation of evolutionary processes and the transformation of groundwater [2,8-10].

Accumulated data showed that pollutants behavior in the landscape is also associated with the features of technological impact and specific of output properties of soil - "initial standards" [11]. A variety of "answers" that are typical for the main types of soil bodies that make up the structure of the soil cover in areas of industries, are due to bioclimatic and landscape-geochemical conditions - exogenous potential of environment.

These dependencies necessitate learning of common patterns of behavior in oil landscapes and specific landscapes depending on exogenous potential.

Therefore, the aim and objective of our work was to determine experimentally the basic physical and chemical properties of soil samples contaminated with crude oil, to analyze the impact of oil on the basic properties of the soil at different levels of pollution, identify the impact of oil on the water-soluble component, assess the nature of the deterioration of soil properties and the possibility of deterioration in the quality groundwater.

Materials and research methods. To study the effect of oil pollution on physical and chemical properties of the soil, series of model experiments were done. As an object of research the samples of soil from agricultural land of village Ivanivka, Carlivka, Poltava region were selected. As a control soil samples without oil pollution were used. In other experiments the same sample with the addition of oil in the amount that corresponds to the concentration 0.5 g/kg of soil, 4 g/kg of soil and 100 g/kg of soil was examined. Thus three samples with different concentration was obtained. These numbers of oil pollution have been selected by the European, Ukrainian standards in the case of an accident, respectively, to assess the impact of the minimum pollution of the proposed European and Ukrainian environmental services and maximum contamination.
Results. Results of experimental research of soil are presented in the table "Basic physical and chemical indicators of pure and contaminated soil samples”.

Table 1. Basic physical and chemical indicators of pure and contaminated soil samples.

	Parameterss of soil samples
	Value% mg, mEq

	
	Uncontaminated soil samples
	Contaminated soil samples 
I

(0,5 g/kg)
	Contaminated soil samples
 II

(4 g/kg)
	Contaminated soil samples
 III

(100 g/kg)

	The content of organic matter
	4,12%
	2,64%
	1,33%
	1,2%

	The humus content
	3,71%
	2,38%
	1,97%
	1,08%

	Content loss on ignition
	13,62%
	14,31%
	14,22%
	17,94%

	The content of mineral
	86,38%
	85,69%
	85,78%
	82,06%

	The value of  the exchange acidity
	1,51 mg/

0,151 mEq
	1,66 mg/

0,166 mEq
	2,12 mg/

0,212 mEq
	10,06 mg/

1,006 mEq

	рН of water extract of soil
	7,23
	7,35
	7,48
	7,62

	The total content of soluble salts
	109,40 mg
	121,96 mg
	102,99mg
	61,97 mg

	The total content of hydrogen ions
	43,70 mg/0,72 mEq
	34,2 mg/0,56 mEq
	34,2 mg/0,56 mEq
	34,2 mg/0,56 mEq

	The total content of chloride ions
	16,91mg/0,48 mEq
	16,98 mg/0,48 mEq
	16,98 mg/0,48 mEq
	16,98 mg/0,48 mEq

	The total content of calcium ions
	12,00 mg/ 0,59 mEq
	4,00 mg/0,19 mEq
	4,00 mg/0,20 mEq
	4,00 mg/0,19 mEq

	The total content of magnesium  ions
	8,80 mg/ 0,72 mEq
	6,32 mg/0,52 mEq
	5,35 mg/0,44 mEq
	4,4 mg/ 0,36 
mEq

	The total content of sodium ions
	6,22mg/ 0,27 mEq
	24,69 mg/1,07 mEq
	20,10 mg/0,87 mEq
	-

	The total content of sulfate ions
	13,61 mg/0,43 mEq
	35,77 mg/0,74 mEq
	22,36 mg/0,47 mEq
	-

	The total content of nitrate - ions
	1,05mg/l/ 0,017 mEq
	1,95 mg/l/
0,032 mEq
	1,65 mg/l/ 0,027 mEq
	1,1 mg/l/
0,018 mEq

	The total content of  iron ions
	1,19 mg/l/ 0,021 mEq
	0,74 mg/l/ 0,013 mEq
	0,43 mg/l/ 0,008 mEq
	0,33 mg/l/
0,006 mEq


Conclusions:
1. Oil pollution has a negative impact on the physical, chemical, biological and ion exchange of soil indicators.
2. At low concentrations of oil in the soil the content of soluble salts is increasing that cause soil salinity. 

3. Interaction of organic compounds of soil with oil leads to reduction of the humus component. There is also a probable formation of complexes of organic compounds with heavy metals which are present in the oil. 

4. In contaminated soil samples the content of nitrate ions is increasing, so there is a danger of their falling into the first and second aquifers. 

5. In the sample №2 of contaminated soil chemical transformations occur, resulting the reduction of weight loss on ignition and there is no complete adsorption of nitrate ions after the addition of humic substances. These transformations indicate this forest-steppe landscape changed under the influence of agriculture.. 

6. With increasing concentration of oil increases the pH value and exchange acidity. 

7. The slump of CSS in the sample №3 proves oil block of desorption centers of the solid phase of the soil. When preparing the soil water extraction the presence of hydrophobic macro is observed. 

8. In all samples there is soil deterioration, that causes the necessity for measures to restore their quality. 

9. In the water-soluble constituents of contaminated soil samples are changes that can cause deterioration of groundwater. 

10. The problem of soil degradation under the influence of oil pollution requires qualified industry services to take immediate measures as biological productivity of the whole landscape is related to soil.
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