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The last researches and publications the decision of problem is grounded in which are analysed. Possibilities of the complex approach to the increase of consumer demand of agricultural enterprises on calcium saltpetre are presented. Measures of the improvement of technology of calcium saltpetre production are offered. The calculation of charges of raw material and energy of production of solutions of calcium saltpetre is performed with neutralizing addition potassium of carbonate. The measures of modification lead cutting of power costs, upgrading of calcium saltpetre, improvement of ecological indexes of production.
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Formulation of the problem. Modern agriculture is associated with the efficient use of fertilizer produced by enterprises of chemical industry [2]. 
Thus, farmers are interested not only in the high concentration of nutrients in fertilizers, but in the absence of unwanted impurities, the possibility of its use of modern technologies and tools. Self-importance are acceptable value, which is determined by the cost of production, as well as indicators of ecological safety of chemical production. One of fertilizers, the demand for which increases calcium saltpetre is used in solid form or in the form of solutions.

Analysis of recent research and publications which discuss the problem. Traditional production of calcium saltpetre in raw materials used limestone of different fields and diluted nitric acid and technological scheme includes the step of processing limestone solutions mentioned acid cleaning solutions formed from nitrate undissolved impurities and their evaporation, obtaining solid product, preferably in the form of calcium nitrate tetrahydrate [6 ].

Traditional production has increased energy costs associated primarily with evaporation derived calcium nitrate solutions of low concentration and crystallization during subsequent cooling of solutions. In this production productive calcium saltpetre has many significant drawbacks – a relatively low content of one of the major nutrients – nitrogen, a significant amount of impurities, high water absorption [5]. All of above mentioned limits the use of calcium saltpetre by modern agricultural enterprises, especially for growing vegetables in greenhouses where some impurities may lead violations of the normal operation of the regulated drip irrigation [1].

Thus, a trend in the industry for improving the production of calcium saltpetre increase quality and lower costs in order to increase consumer appeal. [4]

The purpose and objectives of research. Purpose – to create a modified calcium saltpetre with a high content of nutrients to the broad needs of agriculture.

For achievement of purpose a main task is put to perfect technology of production of calcium saltpetre with cutting of power costs and improvement of economic and ecological indicators.
Materials and methods of research. Experimental and statistical modeling techniques and statistical methods of processing the results of studies are performed by using computer technology.

Results of research. The substantial diminishing of undesirable admixtures in a product is arrived at the use of the scorched lime, as raw material which contains a calcium. Production last disposed practically everywhere, and transporting and storage of unconcentrated nitrate acid is compared simple. It is therefore advisable to organize getting calcium saltpetre outside the large chemical industrial complexes using the capabilities and infrastructure of agricultural enterprises, especially those that already have settings get burnt lime and lime that can significantly reduce transportation costs. Thus, there is the possibility of implementing solid waste production of calcium saltpetre – sludge stage filtration solutions – as a cheap alkaline nitrogen fertilizer prolonged action [3], which also increase the efficiency of primary production.

Diminishing of amount of insolubles is arrived at an after treatment by nitrate acid of the filtered and evaporated solutions [7]. In this case it is possible to increase the nutrient content in the neutralization of excess nitric acid. The best agents for this neutralization are ammonia and potassium carbonate. The use of ammonia increases the nitrogen in the fertilizer, improved crystallization conditions and granulation in the production of solid product. Potassium a carbonate  enables not only to increase maintenance of nitrogen but also enter other basic element of feed of plants – potassium  [8].

Major energy production costs associated with calcium saltpetre evaporation of the solution after treatment of nitric acid raw material which contains calcium. Because hydrated lime is not engaged in water and calcium nitrate solutions, which together with the use of high concentrations of nitric acid can reduce the consumption of heat for evaporation or completely abandon it. Getting a solid product it is advisable to drum dryer where formed pellets increased strength close to spherical.

Production flexibility calcium saltpetre gives output as the final product solution (60–65 % Ca(NO3)2) and granulated. The products are the ability to change the content of nitrogen and potassium in large limits, lack of insolubles, so it does not create problems when making a regulated capillary and granulated calcium nitrate containing not more than 1,5 % water, which significantly simplifies storage improves mealiness and prevent caking.

Technology and equipment for receiving calcium saltpetre relatively simple, the main stage can be created in a modular fashion, which allows you to quickly change their performance as a whole and for individual products. The basic elements of modular construction of receipt of calcium saltpetre it is been: preparation of suspensoids, containing a calcium, neutralization, filtration of sediment, an aquafortis, treatment of filtrate an aquafortis with additions (repeated neutralization) with the receipt of solution or granular product. The basic stages are carried out at atmospheric pressure or at small dilution which diminishes negative  influence on an environment.  

On the stage of neutralization there is co-operating of nitrate acid with the suspended lime. On a filter press solution moves away from insolubles, he is evaporated whereupon (at a necessity). Part of solution, which circulates, after evaporation and additional neutralization returns a circular pipeline for preparation of suspensoids which contains a calcium. Thus maintenance calcium of nitrate and potassium or/and ammonium of nitrates to the concentration 30–35 % provided the serve of runback of exit-juice pair and drainage flows of production. Depending on the terms of granulation and requirements it is possible not to carry out to the finished good of evaporation. 

On the stage of additional neutralization there is introduction of nitrate acid which provides additional neutralization of CaO/Ca(OH)2 and MgO. Acidified solution (free acid) neutralized by the introduction of ammonia or potassium carbonate to pH 6,5–7,0. Neutralized solution is implemented as a finished product or directed to granulation. A determination of the quality of calcium saltpetre obtained under experimental conditions using as additives to neutralize ammonia and potassium carbonate and compare the performance with a solution of calcium nitrate plant production (without additives) (see table).

Results of studies using supplements as ammonia and potassium carbonate

	Addition
	Ca(NO3)2, % weight
	NH4NO3,
% weight
	The content of nitrogen, % weight
	The content KNO3 (K2O), % weight
	Insoluble impurities, g/dm3

	Without additives
	40
	-
	9,6
	-
	0,251

	ammonia

(NH4NO3)
	53,1
	7,8
	12,3
	-
	0,031

	K2CO3
	55,1
	-
	12,2
	5,2 (1,8)
	0,034


Conclusion. Performed calculation of the cost of raw materials and energy production solutions of calcium saltpetre neutralizing the addition of potassium carbonate, which shows a decrease in the cost of the heating steam to 0,135 tons per ton of the production solution of calcium saltpetre compared to current  technology.

Analyzed possibilities of an integrated approach to production calcium saltpetre including measures to reduce its energy costs, improve quality and expand the range of the final product, which will increase consumer demand for this valuable mineral fertilizer.
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