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Problems of environmental protection and rational use of natural recourses are gaining a paramount importance nowadays. There are large deposits of phosphatic raw materials in Kazakhstan (Karatau and Chilisai) characterized with low content of P2O5 (<20%) and considerable amount of additives (rich to 40%), especially SiO2. Existing methods of acid processing count on high-quality phosphates, but their stocks are exhausting. Enrichment of low-quality phosphates by flotation is not effective and economically not profitable. The most national way of their processing is electric sublimation into yellow phosphorus. During the process of thermal treatment and preparing phosphate materials before technological conversion solid, liquid and gaseous substances are formed. Gaseous emissions of the combinations of phosphorus, fluorine and sulfur influence the environment harmfully. Solid and liquid wastes of phosphorus production – slag slurry, wastewaters – occupy large territories and misbalance ecological situation of phosphorus enterprises and of the region as a whole [1-2].

Using acids requires high-quality phosphates, recourses of which are running down. Enrichment of low-quality phosphates also results in wastes at the enrichment factories. Ways of processing phosphate raw materials into fertilizers which are used today are not suitable for low-quality ones, recourses of which are really great in Kazakhstan.

Works dealing with the development of technology to produce concentrated fertilizers using phosphates of new deposits are very urgent, the problem of using low-quality phosphorites being the most interesting. One of the most important aims of the problem being discovered is the search for ways for direct processing of low-quality and non-standard raw materials into high-quality products. 
Yet, the research for obtaining monocalciumphosphate (MCPh) from phosphates containing considerable quantity of no instant sediment as admixture have determined that siliceous minerals turning into fertilizers lower maintenance of P2O5 . Big outlay of phosphorus acid is drawback of the methods too. The traditional methods of producing phosphorus acid do not allow to get sufficiently concentrative acid from low-quality phosphates, and what’s more extraction phosphoric acid is soiling by Fe2O3, MgO, F admixture.

The works dealing with studying speeds and mechanisms of decomposition of natural phosphates in pulps which do not thicken may be referred to as the most important in this respect. They helped to offer a set of new so to say cyclic ways to produce mineral fertilizers.

The aim of the work is to develop and introduce technology of direct processing of low-quality phosphorites of Karatau and Chilisai deposits into highly concentrated phosphorus fertilizers and extraction phosphoric acid. The method has the following advantages; it helps to obtain highly concentrated phosphorus products, using poor phosphate raw-material, avoiding its preliminary enrichment. It is possible to obtain fertilizers on the basis of phosphate raw material and sulfuric acid within one technological scheme. 

The liquid-phase phosphoric acid way of processing low-quality phosphates with separation of the insoluble rest (i.r.) and regeneration of phosphoric acid can be one of alternatives to this method [1-3]. Proceeding from opportunities of this method, it is possible to believe that it can be applied not only to standard, but also to raw materials of various nature and quality. The method helps to enlarge raw material basis of phosphorus fertilizers industry. 

These circumstances have induced us to study a possibility of application of the recirculation phosphorus-acid method for processing monocalciumphosphate from the Karatau and Chilisai basin off-balance phosphorites. The essence of the method is a decomposition of phosphorite with a large excess of phosphoric acid, at substantially high temperatures, which results in forming of saturated solutions of monocalciumphosphate, separating insoluble inclusions by filtration, crystallization and separation the residual of monocalciumphosphate, sulphatisation of the original solution by sulfuric acid, separating gypsum and returning of phosphoric acid to the starting point of the process (decomposition phase) [4]. In a case of avoiding the crystallization stage it is possible to obtain an extraction phosphoric acid [5-6].
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Figure – The schematic diagram of obtaining MCPh from low-quality (high-siliceous) phosphorites by a cyclic method   

To develop a cyclic technology of double superphosphate the process of decomposition of Karatau and Chilisai phosphorites is studied. The degree of phosphate decomposition is high. Kinetic parameters of decomposition are calculated, different ways of decreasing foaming while decomposition, are studied. The influence of different factors upon filtration properties of pulp while separating the residual unsolved is studied too. 

The experimental results testify that monocalciumphosphate can be getting with total decomposition of phosphate materials by elaborating method, and what’s more the material admixture availability not influences on the concentration P2O5 in a basic product. Monocalciumphosphate contains 48-50% P2O5, low maintenance F
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 0,2% allows to use it as fodder. Compound N-P fertilizers can be obtained by neutralization free acid by ammonia.

The filtering properties of the insoluble rest obtained after decomposition of poor phosphatic ores are studied. It is defined that the suspension obtained from the Koksu siliceous phosphorite containing more than 40% of granular SiO2 has the best filterability. Low productivity of filtering of the insoluble rest doesn't allow carry out suspension separation under production conditions with a sufficient speed.
The results of the research are tested in laboratory conditions. Technological parameters of the process for obtaining double superphosphate on the basis of the tested phosphorites to carry on pilot testing are obtained.

The technology was wasting on consolidative experimental plant for different phosphate materials from Karatau and Chilisai deposits.
The environmental importance of the project to be great, as the cyclic method creates the wasteless ecological technology. The technology is practically wasteless. Phosphorous acid is completely regenerated. The importance of the work for the environment is in the fact of exclusion of phosphorites enrichment phase by flotation which results in wastes – “tails’ of enrichment. A considerable amount of valuable component (P2O5) is lost in such cases. 
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