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The chemical composition of the sample clay raw material is specified. The results of experimental research of sorption characteristics of clay raw material in the air - dry condition and thermally treated at different regimes concerning nitrate – ions are presented. The basic physical - chemical indices of natural drinking water quality are researched before and after treating by selected sorbent and desorption characteristics is defined. The possibility of reducing the concentration of nitrate - ions in water is shown up. The recommendations for purification of natural drinking water from nitrate – ions are developed.

Statement of the problem. Present level of anthropogenic impact on the environment leads to pollution of soil and soil water-soluble component by toxic impurities. The consequence of soil pollution is the excess of permissible norms nitrate - ions in the aquifer, the water from which people use for drinking purposes. Overall - known pathogenic effects of nitrite and nitrate - ions on the human body [3, 4]. Salts of nitric acid (nitrate) are one of the most common toxic pollutants. The sources of such pollution are nitrate fertilizers that intensive and irrationally used in agriculture, residua of which are simply washed off by rainwater from the plane of water intake into surface water or eventually percolate into the groundwater; products of decomposition of organic matter that could be used for creating organic fertilizers and further their using; oil and gas complex, which, as the mud and reagents - intensifiers uses nitrates; industrial and municipal waste and waste water, etc. The problem of pollution of the first aquifer by nitrate - ions is very essential for the Poltava region where there are no areas without exceeding index in decentralized water supply [4, 15]. The urgency of research lies in problem-solving of quality decentralized water supply.

Analysis of the latest research and publications. Nitrates, as sources indicate, accumulate in water and food, and then enter the body of animals and humans. Ability of nitrates to resume in the human body to nitrite ions leads to the formation of methemoglobin. Disorders in digestive, cardio – vascular and nervous systems are observed because of the prolonged using water with high content of nitrite and nitrate-ions. Nitrosamines and nitrozoamides are formed under the influence of microorganisms of gastro - intestinal tract in human organism which cause cancer diseases, negatively affect and disrupt nervous and cardio - vascular system, prevent the normal development of embryos [4, 5, 7, 12]. The maximum permissible concentration of nitrate - ions, based on the nitrate nitrogen in drinkable water – 11 mg/dm3 is set in the main normative document of water quality «State sanitary rules and norms. Potable water. Hygienic requirements for water quality of centralized economic - drinking water supply» (SSanRn) [2]. In previous studies [11, 14] it has been found out that treatment of water from nitrate - ions at the household level is impossible, so, the population buying expensive filters cannot provide themselves with high-quality water concerning nitrate-ions. This problem was investigated in [11, 14] and experiments were made with using medical activated carbon, and it was found that there is no positive effect in such treatment, on the contrary, after contact with the sorbent water has become unfit for drinking purposes because of such indices: the content of water-soluble salts, of organic compounds, alkalinity and pH. Therefore, the problem of water treatment for drinking use from nitrate - ions is extremely urgent. Series of experiment according to searching sorbent nitrate - ions have been conducted. Argillaceous rock was selected as the test material (sorbent), as the water passing through thickness of the earth's crust is filtered from contaminants. 

The object of research was to investigate the sorption properties of clay raw materials concerning nitrate-ions for getting quality sorbent capable to improve the quality of drinking water as well as to identify the influence of the sorption properties on other physic – chemical characteristics of water. The main requirements for research material were qualitative sorption properties according to nitrate – ion, easy availability, sufficient amount, and consequently low cost, but rural population is unable to buy expensive filters and suffer from pollution with nitrate-ions.
Materials and methods. Clay raw material is high dispersing sediment rock of group or layered or layered-striped silicates which differ by hydrophilicity and ability to adsorption and ion exchange [10]. In natural conditions clay minerals have a particle size not more than 1.10 microns and thus occur in the thinner (clay) fraction of sediment, which is usually referred to a particle size less than 1 micron.

Clay raw materials is widely used in industry, in particular: in production of ceramic products, refractories, fine ceramics, porcelain - faience and sanitary - technical products in construction industry (production of bricks, ceramsite - concrete, ceramsite – concrete blocks, wall panels, etc.), as the heat- and sound-insulating material and other building materials for domestic use, in cosmetics, as well as material for decorative - applied art and architecture.

Using clay for treatment of domestic waste water has been widely used [8, 9, 13]. However, we propose to use the clay raw materials with a high content of silicon oxide (SiO2) and less sesquialteral oxides (Fe2O3 + Al2O3) for purification of drinking water from nitrate ions. So it was attempt to avoid the possible desorption of impurities in the raw clay into drinking water.

Chemical composition of raw clay, determined in accordance with [1] is shown in table 1. 

1. Composition of clay raw material

	Index
	clay raw material

	SiO2
	84,4 %

	Fe2O3+Al2O3
	5,83 %

	Fe2O3
	1,46 %

	Mass loss at ignition
	at 700ºС – 9,75 %

	
	at 1000ºС – 10,3 %

	Content of organic matter
	0,2 %

	Hygroscopic moisture
	4,83 %

	Content of crystallization water
	4,72 %


Since metabolic processes in the sorbent system - the solution depend on several parameters, one of which is primary chemical composition of the solution (natural water), accordingly the important factor is the absence of toxic ions which can be initially in naturally sorbent. 

The advantages of using proposed sorbent - raw clay with a high content of SiO2 are to improve the basic indices of water quality in accordance with the requirements powerful deposits of natural abundance, low cost of production, the minimum of power inputs to prepare the use and therefore the cheapness and availability for low-income population, absence of need of regeneration, waste-free opportunity in using in the construction industry, so environmental safety using. Clay raw material samples were previously reported to air - dry condition (sample 1). In addition heat treatment have been performed, namely, one portion of the sample was ignited to constant mass at the temperature of 700°C (sample 2) and another portion of the sample was ignited at temperature of 1000°C (sample 3). Complex of research according to studies of sorption properties have been performed with all the samples.

Samples of clay raw materials were kept in an aqueous solution of potassium nitrate at a concentration of nitrate-ions in terms of nitrate nitrogen 10 mg/dm3. In regular intervals the residual concentration of nitrate-ions in solution was determined.

Results are presented in graph 1.
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Graph 1. The dependence of the concentration of nitrate nitrogen on the contact time with the sorbent in an air - dry condition and c ignited at the temperature of 700ºC and 1000ºC.

The graph shows that the sorption begins with the first seconds of contact in all three cases, but in the first case (clay in the air – dry condition), sorption is negligible. Between the other two cases, the sample number 2 showed better ability to absorb nitrate-ions ignited at the temperature of 700ºC (line 2). At high temperatures (1000ºC) structural - textural characteristics of the research materials change (sample number 3) affecting on the sorption properties. Therefore, further experiments were conducted with the sample number 2.

Proposed method consists of following stages: clay raw material preceding subjected to ignition at the temperature of 700°C for one hour, after such processing as volatile compounds are removed, hygroscopic and crystallized water, the organic substances, but sintering does not occur and fine dispersity is stored. 

In all the experiments, sorbent and tested water are used in a ratio 1:15. Then this compound were passed through a filter «Synya Strichka» and content of nitrate - ions in the filtrate were determined according to the method of GOST 18826-73 and other indices in accordance with the standard procedures described in [2]. We investigated the effect of the proposed sorbent on distilled water and natural drinking water. The results are shown in table 2.

2. Indices of quality of distilled water after treatment, drinking natural water before and after treatment with sorbent

	Index
	Distilled water (after treatment)
	Natural water (before treatment)
	Natural water (after treatment)

	Odour rate, points
	0
	0
	0

	Taste rate, points
	0
	0
	0

	Colour of water, degrees
	0
	3
	1

	Total water hardness, millimole- equiv/md3
	2,04
	7,7
	5,8

	Hardness calcic, millimole- equiv /md3
	1,92
	6,8
	3,9

	Hardness magnesium, millimole- equiv /md3
	0,12
	0,9
	1,9

	Alkalinity, millimole- equiv /md3
	–
	4,0
	4,0

	Nitrate-ions (nitrate nitrogen), mg/md3
	0,0
	25,4
	11,8

	Salt-containity, mg/md3
	31,35
	627
	711


Significant improvement of the quality of natural drinking water according to indices of total water hardness and nitrate- ions content is obviously. Clay raw materials do not desorb any macrocomponets into natural of water. Increasing soluble salts content is not significant and does not correspond to SSanRn. Although minor amount of calcium ions desorbs into distilled water. And vice versa in natural water adsorption of calcium ions occurs. Conversely, while desorption of magnesium ions into natural water is more significant (within normal limits), and this fact significantly improves the quality of natural drinking water. In addition, a decreasing colour of water is observed.

Conclusions: 1.Clay raw material has adsorption properties concerning nitrate-ion from the first seconds of contact.

2. Sorption properties of clay raw material depend on the temperature of the preliminary ignition and the contact time with the solution.

3. Sorption properties of clay depend on texture - structural properties which change at high temperatures.

4 . Non-ignited clay has the least adsorption properties.

5 . It is pointed out that the best sorbent is clay, ignited at the temperature of 700ºC.

6. It is found out that improvement of natural water quality concerning content of nitrate - ions and total magnesium hardness.
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