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Introduction 

Producing phosphate fertilizers is crucial to agriculture and addressing global issues with food security. 

Phosphorites are naturally occurring minerals that contain phosphorus and are one of the main sources of this 

element. However, the majority of phosphorite deposits are buried in inhospitable terrain, making their extraction 

and processing challenging. In this regard, the Central Kyzylkum phosphorites in Uzbekistan stand out as a 

significant phosphorus source that may be utilized to create phosphate fertilizers. 

Phosphate ores from Central Kyzylkum are excellent sources of phosphorus as well as other beneficial elements 

including nitrogen, potassium, and trace elements. But in order to remove and transform the phosphorus from their 

chemical composition into a form suitable for agricultural use, specific processing is needed. 

One procedure for processing phosphorites that results in the production of phosphate fertilizers is nitric acid 

decomposition. This method is based on the decomposition of phosphorite minerals by nitric acid, which releases 

phosphorus in the form of soluble chemicals. Nitric acid is used to treat raw phosphorite materials. The 

phosphorus solutions that are produced can then be further processed and transformed into other types of 

phosphate fertilizers, including single- or multi-component phosphate fertilizers. 

For Uzbekistan and other nations interested in the growth of agriculture, the manufacture of phosphate fertilizers 

from the Central Kyzylkum phosphorites is of vital importance. This reduces reliance on imports, enables 

diversification and growth in domestic fertilizer production, and ensures the accessibility and effectiveness of 

phosphate fertilizer usage. 

Hammermill: Central Kyzylkum phosphorites, the feedstock, are first crushed in a hammer mill to a fine enough 

fraction for subsequent processing. 
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Ball mill: The raw material is transported to a ball mill for further crushing to achieve the desired particle size 

after initial crushing. Balls composed of particular materials that help with the grinding process can be put within 

the mill. 

Classification: Following their passage through the mill, the raw material particles are divided into several 

fractions using specialized sieves. This enables you to distinguish between bigger and smaller particles, which 

might be crucial for later production procedures. 

Nitric Acid Decomposition Reactor: The nitric acid decomposition process, which is done in specialized reactors, 

is the most crucial stage in the manufacturing of phosphate fertilizers. Nitric acid (HNO3) is added to the raw 

material in the reactor, where it is chemically broken down at high pressure and temperature. Phosphirites are thus 

changed into soluble phosphate molecules. 

Separation and purification: The resultant solution undergoes a purification procedure that involves filtering and 

sewage sedimentation. The residual solution is then separated from the phosphate compounds. 

Reprocessing and neutralization The isolated phosphate compounds are treated with the addition of different 

reagents during a neutralizing procedure to give them the required chemical composition. 

Given that phosphorus is one of the basic minerals needed for plant growth, phosphorus fertilizers are a crucial 

part of contemporary agriculture. Nitric acid breakdown of the Central Kyzylkum phosphorites is one of the 

methods used to create phosphate fertilizers worldwide. 

The primary source of phosphate ores in Central Asia's Kyzylkum area is central Kyzylkum phosphorites. 

Although these phosphorites have a high phosphorus content, they must first be treated before being used as 

fertilizers. One way to remove phosphorus from these ores is nitric acid decomposition. 

The Central Kyzylkum phosphorites' nitric acid breakdown process starts with the ore being treated with a 

solution of acid and nitric acid. The phosphorus may be dissolved and changed into a soluble form as a result of 

this process, making it simpler to utilize as fertilizer. However, specific parameters must be met for the process, 

such as the right temperature, pressure, and acid content. 

Following the breakdown of the ore and the dissolution of the phosphorus, the resultant solution undergoes a 

number of chemical reactions to separate the phosphorus from the other elements of the ore and create a pure 

phosphorus product. This product may be processed further and used to create a variety of phosphate fertilizers, 

including superphosphates and ammonium phosphorus nitrate (APS). 

The Central Kyzylkum phosphorites are nitric acid-decomposed to produce phosphate fertilizers, which has its 

own benefits. The Central Kyzy is first. 

Fertilizers containing phosphate are crucial for raising crop yields and soil fertility. One of the primary 

macronutrients required for plant growth and development is phosphorus, which is present in them. The primary 

supply of phosphorus is phosphorites, such as those found in Central Kyzylkum. 

One way to get phosphate fertilizers is by the nitric acid breakdown of phosphorites. This procedure involves 

treating phosphorites with nitric acid, which breaks down phosphorus and creates soluble phosphate molecules. 

The end results can be applied to soil as fertilizers. 

The ability to control the product's phosphorus content and form, as well as the ability to produce various types of 

phosphate fertilizers in accordance with agricultural needs, are just a few benefits of producing phosphate 

fertilizers from phosphate rock. 



     INTERNATIONAL JOURNAL ON ORANGE TECHNOLOGY 

                                          https://journals.researchparks.org/index.php/IJOT e-ISSN: 2615-8140 | p-ISSN: 2615-7071 

               Volume: 5 Issue: 6 | Jun 2023 

 

            © 2023, IJOT     |     Research Parks Publishing (IDEAS Lab)   www.researchparks.org                 |     Page 19 
 

  Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons    
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

To maintain excellent product quality and reduce environmental effect, the production process for phosphate 

fertilizers can be complicated and need regular monitoring and adjustment. Therefore, depending on the unique 

circumstances and technologies employed in a given firm, the outcomes of the manufacture of phosphate 

fertilizers by nitric acid decomposition of the Central Kyzylkum phosphorites may differ. 

An important natural supply of phosphorus is the Central Kyzylkum phosphorites. One of the primary 

macronutrients needed by plants for healthy growth and development is phosphorus. It plays a crucial role in the 

metabolism of energy, the transmission of genetic information, and photosynthesis. The growth and production of 

plants may be negatively impacted by the absence of phosphorus in soils. 

One method for obtaining phosphate fertilizers is through the Central Kyzylkum phosphorites' nitric acid 

breakdown. Nitric acid is used in this procedure to break down the raw ingredients for making phosphate into a 

soluble form of phosphorus. To give plants the right quantity of phosphorus, the produced phosphorus compounds 

can be employed as soil fertilizers. 

The Central Kyzylkum phosphorites' nitric acid breakdown process provides a number of benefits. First off, it is a 

rather effective way to get phosphate fertilizers. Nitric acid is used to break down phosphorites, releasing soluble 

phosphorus molecules that are quickly taken up by plants. Increased crop yields and effective phosphorus 

absorption are both made possible by this. 

Secondly, the use of Central Kyzylkum phosphorites for the production of phosphate fertilizers 
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