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This paper presents the results of qualitative and quantitative analysis of soil pollutants of the industrial enterprises stopped their activities, such as Saki State Chemical Plant. It was found that in samples of soil there are at least 26 pollutants, 5 of which belong to the first class of substances hazard. Concentration of pollutants were investigated and found that in some samples they exceed the maximum permissible concentration in 2-295 times. Article deals with environmental hazard factors of specific pollutants, in particular the impact on the human organism.
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Problem statement. Distinctive features of anthropogenic processes in the industrial regions are the formation of new biochemical provinces. This is accompanied by a complex poly element metallization at the following chain: sources of pollution (emissions, waste, effluent stream) - deposit (soil, bottom summaries) and major life-supporting environment (air, water, food) - human organism. Total of the receipts of heavy metals in the environment due to technogenic loading exceeds in hundreds and thousands times their background concentrations that globally equal to or exceeds their commercial production.
Soils play an important role in the circulation of heavy metals in the environment. They are the key ambiance of terrestrial ecosystems, which have universal adsorption properties. Undoubtedly, soil reflects the level of long-term anthropogenic impact on the environment as a whole. When soil is saturated with xenobiotics, soil may cause secondary pollution to water bodies, air, animals forage and human food. Unlike other ambiances (e.g., air, where dispersion processes dominate), the soil has no possibility of quick cleaning. Therefore, chemical pollutants can be stored in it for many years and engaging in environmental chains cause the long-term effect of toxicants. It increases the risk of chronic intoxication.
Therefore, a key position that holds soil in terrestrial ecosystems makes the environmental assessment of the effects of the contamination extremely important, and versatility, multycomponentry and heterogeneity of the natural body extremely difficult. Complexity of permissible load regulation on the ground resulted in apparent failure and imperfection regulations that was repeatedly noted by leading scientists. Until now in Ukraine main method of assessing soil contamination by heavy metals is a comparison with the maximum permissible concentrations which are based on the methodology of 70-80s of the last century [2,5].
Analysis of recent research and publications dealing with the problem. Attention of scientists and the public is focused on the environmental impact of enterprises operating in steady state. But a significant negative impact on the environment causes by enterprises, operation of which is terminated for those or other circumstances. Especially, enterprises of chemical industry, which wastes are not disposed, but saved and placed on enterprise abandoned territory. Most of these objects are characterized by the fact that the waste is placed directly on their territory, and not in equipped warehouses that would prevent the spread of hazardous components of waste in the environment.
The results of such studies in the literature are largely absent. So the question of research of both qualitative and quantitative content of pollutants in enterprises that ceased operations area soils as a factor of particular environmental hazard of pollution spread and their direct impact on human health is quite relevant [4,6-7].
The purpose of research – to find out the status of soil contamination on territory of industrial enterprises those have stopped their activities (for example, Saki State Chemical Plant).

The objectives – to determine the qualitative and quantitative composition of soil pollutants and identify their environmental hazard.
Results. To establish the qualitative and quantitative composition of soil pollutants of industrial enterprises territory those have stopped their activities, soils of Saki State Chemical Plant territory were selected as the object of study.

Saki State Chemical Plant (SCP) is one of the largest chemical plants in Crimea. In the 60's of last century in SCP began production of sodium permanganate (bleach), potassium and ammonium bromic (fertilizers), methyl bromide (insect powder) and others. Since 1973, on the territory of the chemical plant the production of potassium permanganate was run. In general, in the past SCP operated stably and produced more than 40 types of chemical products. In addition, the production of potassium permanganate and methyl bromide is the only in the CIS.
Methyl bromide (CH3Br) is organic matter, methane halogen derivatives, a potent poison. Fumigants are used for disinfection of plant materials from vermin, including scales, mealy scale insects and pesticides during storage of fresh and dried fruits and vegetables, scarcer for grain processing. Also it is used in the processing of used clothing.
Waste of methyl bromide and other chemical substances production that were the basis of SCP production, mostly are dangerous and contained a significant amount of heavy metals.
In 1996-1998 SCP activity was terminated. In 2004 enterprise declared bankrupt and at present it is under rehabilitation. In recent years, plant equipment was dismantled and removed, buildings and structures were destroyed.
To establish the qualitative and quantitative composition of soil pollutants of SCP territory nine soil samples [8] in different parts of the plant site were selected. We investigated pollutants inherent in this specific production wastes, including heavy metals and other toxic chemicals.
Soil samples were subjected to multi-element chemical analysis using atomic emission spectrometer with inductively coupled plasma IRIS Intreprid II XSP DUO produced by "Termo Elemental" (USA) on the basis of "Center for radiation monitoring" Zhovti Vody town. The results of the qualitative and quantitative analysis of soil samples SCP territory are given in the table 1.

Table 1. Results of the qualitative and quantitative analysis of soil samples 
of SCP territories
	No
	Qualita-tive composi-tion of pollutants
	Quantitative composition, g/kg

	
	
	sample1
	sample2
	sample3
	sample4
	sample5
	sample6
	sample7
	sample8
	sample9

	1
	Al
	16,23
	4,03
	13,4
	0,31
	0,99
	0,94
	10,04
	38,26
	11,28

	2
	As
	0,012
	0
	0
	0,017
	0,032
	0,028
	0,033
	0,027
	0,04

	3
	B
	0
	0
	0
	0,02
	0,02
	0
	0
	0,017
	0,047

	4
	Ba
	1,07
	4,14
	5,77
	6,21
	5,65
	0,64
	4,74
	2,58
	14,22

	5
	Ca
	102,2
	161,9
	29,24
	48,77
	71,98
	152,4
	116,9
	53,29
	242,1

	6
	Cd
	0
	0
	0
	0,012
	0,017
	0,005
	0
	0
	0

	7
	Co
	0,018
	0,053
	0,26
	0
	0
	0
	0,065
	0,021
	0,076

	8
	Cr
	0,042
	0,2
	0,5
	1,87
	1,35
	0,23
	0,09
	0,083
	0,11

	9
	Cu
	0,043
	0,069
	0,13
	0,024
	0,036
	0,047
	0,021
	0,018
	0,27

	10
	Fe
	26,26
	23,14
	24,44
	228,65
	284,53
	154,25
	15,47
	37,98
	13,99

	11
	Ga
	0
	0
	0
	0,34
	0,42
	0,241
	0
	0,127
	0

	12
	Hg
	0,005
	0
	0
	0,005
	0,005
	0,005
	0,005
	0,005
	0

	13
	K
	21,27
	77,67
	191,2
	3,97
	7,07
	2,90
	148,9
	34,34
	30,34

	14
	Li
	0,041
	0,041
	0,041
	0,041
	0,041
	0,041
	0,089
	1,05
	0,022

	15
	Mg
	8,69
	6,87
	2,41
	0,77
	0,94
	1,22
	11,7
	12,72
	5,90

	16
	Mn
	33,15
	229,9
	285,4
	0
	0
	0
	65,93
	0
	124,2

	17
	Na
	0,50
	3,34
	3,24
	4,14
	4,75
	2,44
	5,34
	11,75
	4,36

	18
	Ni
	0,067
	0,88
	0,49
	0,028
	0,013
	0,048
	0,73
	0,086
	1,18

	19
	P
	0,63
	0,24
	0,094
	0
	0
	0,12
	1,74
	0,52
	3,66

	20
	Pb
	0,048
	0,091
	0,46
	0,37
	0,53
	0,12
	0,029
	0,039
	0,023

	21
	Sb
	0
	0
	0,005
	0,061
	0,035
	0,006
	0
	0
	0

	22
	Se
	0,011
	0,11
	0,15
	0,22
	0,28
	0,16
	0,033
	0,082
	0,053

	23
	Sr
	0,49
	3,29
	2,19
	0,43
	0,74
	0,54
	3,84
	0,23
	0,74

	24
	Tl
	0,042
	0,28
	0,37
	0,01
	0,01
	0,01
	0,091
	0
	0,091

	25
	V
	0,038
	0,047
	0,011
	0
	0
	0
	0,03
	0,073
	0,29

	26
	Zn
	0,19
	0,32
	0,99
	0,072
	0,089
	0,080
	0,083
	0,11
	0,27


Qualitative analysis of soil samples of SCP territories showed that it available in more than 26 polluting components, most of which are heavy metals. Especially dangerous heavy metals cause the first hazard class, including cadmium, mercury, lead, selenium, zinc, arsenic. Thus, the risk of contamination of the soil is the higher, the more the actual content of components of soil contamination above the MPC, which can be expressed by Ko coefficient, which is calculated as C/MPC [1]. Therefore, the risk of soil contamination increases in accordance with Ko coefficient unit exceeding. For pollutants for which observed the greatest concentrations, and for the first class substances of dangerous, we performed calculations of the Ko coefficient. As, for some chemical elements, even those that belong to the first class of danger - Cd and Se, Standard MPC is absent for the calculation of Ko, existing regulations in Germany pollutants in soil were applied [9]. Similar regulations exist in other European countries. Results of value content of certain chemicals in the soil samples of SCP territory to their maximum allowable levels, and calculated Ko coefficient are shown in Table. 2.
Table 2. Results of calculations of Co coefficient for the most dangerous soil pollutants of SCP territory.
	Pollutant
	Limits of pollutant concentrations variation in soil samples
	MPC,
 mg/kg
	Kо

	As
	12-40
	2,0
	6-20

	Cd
	5-17
	3,0
	1,7-5,7

	Hg
	5
	2,1
	2,4

	Pb
	23-460
	30,0
	0,87-15,3

	Zn
	72-990
	23,0
	3,13-43,0

	B
	17-47
	100,0
	0,17-0,47

	Ba
	1070-14220
	200,0
	5,35-71,1

	Co
	18-76
	5,0
	3,6-15,2

	Cr
	42-1870
	6,0
	7,0-311,7

	Cu
	18-270
	3,0
	6,0-90,0

	Mn
	33150-285000
	1500,0
	22,1-190,0

	Ni
	13-1180
	4,0
	3,25-295,0

	Sb
	5-61
	4,5
	1,1-13,5

	Se
	11-280
	10,0
	1,1-28,0

	Tl
	10-370
	10,0
	1,0-37

	V
	11-290
	150,0
	0,1-1,93


The data in Table 2 shows that the concentrations of most pollutants in soil samples of SCP territory exceed the maximum permissible in 2-295 times. Thus, the results of the environmental assessment of soil contamination by the standard method of determining Zc (indicator of total soil contamination) laid down in paper [4] for the first class of dangerous contaminants (heavy metals) show that the soils belong to the third category of pollution such as dangerous. This condition of soil contamination is characterized by increased environmental concern and can cause morbidity, as heavy metals of the first hazard class are extremely toxic to the human organism. For example, salts of Cd are characterized by mutagenic and carcinogenic properties for humans. In its excessive concentration important work of enzymes for the life of organism is blocked, the liver, kidneys, pancreas are affected. Cadmium inherits capability to cause emphysema, lung cancer. Se causes respiratory problems and violations of all organ systems in humans. At the same time negative effects of selenium excess depends on the inherent chemical affinity of hemoglobin. It interrupts hemoglobin function and reduces tissue ventilation in human organism. It is 10 times toxic than lead. Zn excess to humans leads to general toxicity and DNA mutations, promotes division of cancer cells, causing anemia, bone deformities, penalized acidity and gas exchange of tissue fluid and blood plasma [3,7].
Conclusions and prospects for further research. The research results of qualitative and quantitative composition of soil pollutants of Saki State Chemical Plant territory demonstrate significant environmental threat of pollution. It is established that qualitative composition of soil pollutants which are more than 26, including 5 of which belong to heavy metals of the first class danger. In some samples of soil pollutants concentration exceeds the maximum permissible in 2-295 times. Such ecological condition of soils is characterized by an increased risk of nearby residents disease. Therefore, further research will offer ways of preventing the spread of contamination and remediation of soils to reduce environmental hazards researched area.
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