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The process you're describing involves the extraction of calcium nitrate 

(Ca(NO3)2) from solutions obtained through the acid enrichment of low-grade 

local phosphorites using nitric acid (HNO3). This process likely involves several 

steps 

*Acid Enrichment of Phosphorites* Low-grade phosphorites contain 

phosphorus compounds that are not readily accessible. By treating them with 

nitric acid (HNO3), the phosphorus compounds can be solubilized and separated 

from the insoluble components. 

*Formation of Calcium Nitrate Solution* During the acid enrichment 

process, calcium compounds present in the phosphorites would dissolve in the 

nitric acid to form soluble calcium nitrate (Ca(NO3)2) along with other soluble 

calcium compounds. 

*Separation and Purification* Once the solution is formed, it needs to be 

separated from any remaining insoluble materials, such as undissolved 

phosphorites or impurities. Filtration or centrifugation can be used for this 

purpose. 

*Concentration* The separated solution containing calcium nitrate needs 

to be concentrated to increase the concentration of Ca(NO3)2. This can be 

achieved through processes like evaporation or crystallization. 
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*Crystallization of Calcium Nitrate*  By carefully controlling the 

temperature and conditions, calcium nitrate can be induced to crystallize out of 

the concentrated solution. Crystallization separates the calcium nitrate from any 

remaining impurities in the solution. 

*Drying and Packaging* The crystallized calcium nitrate is then dried to 

remove any remaining moisture and packaged for storage or further use. 

It's important to note that this process may require optimization and 

adjustments based on the specific properties of the phosphorites, the 

concentration of calcium compounds, and the desired purity of the calcium 

nitrate product. Additionally, environmental and safety considerations should be 

taken into account, as the use of nitric acid can pose hazards if not handled 

properly. 

The acid enrichment of phosphorites involves a chemical reaction 

between the nitric acid (HNO3) and the phosphorus compounds present in the 

low-grade phosphorites. This reaction results in the solubilization of phosphorus 

compounds, making them accessible for further processing. Here's a more 

detailed explanation of the process: 

*Chemical Reaction* Nitric acid reacts with the phosphorus compounds 

in the low-grade phosphorites according to the following general equation: 

Ca3(PO4)2+6HNO3→2H3PO4+3Ca(NO3)2+2H2O This reaction converts 

the insoluble calcium phosphate (Ca3(PO4)2 into soluble phosphoric acid H3PO4 

and soluble calcium nitrate Ca(NO3)2. 

*Solubilization* As the reaction progresses, the phosphorus compounds 

dissolve into the nitric acid solution, forming phosphoric acid. The calcium 

compounds also dissolve to form calcium nitrate. 

*Separation* After the reaction is complete, the soluble phosphoric acid 

and calcium nitrate are separated from the insoluble components of the 

phosphorites. This separation can be achieved through filtration or other solid-

liquid separation methods. 

*Further Processing* The separated solution containing phosphoric acid 

and calcium nitrate can undergo further processing steps to isolate and purify 

these compounds. For example, the solution may be concentrated through 

evaporation to increase the concentration of phosphoric acid and calcium nitrate. 

*Utilization*The resulting phosphoric acid and calcium nitrate can be 

used in various industrial applications. Phosphoric acid is commonly used in the 

production of fertilizers, detergents, and food additives, while calcium nitrate is 

used as a fertilizer and in certain industrial processes. 
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The acid enrichment of phosphorites is an important step in the production 

of phosphoric acid and other phosphate-based products, allowing for the 

utilization of low-grade phosphorite deposits that would otherwise be 

economically unviable. 

The process of obtaining calcium nitrate (Ca(NO3)2) from solutions 

obtained by acid enrichment of low-grade local phosphorites using nitric acid 

(HNO3) can have several environmental consequences, some of which include: 

Acid Mine Drainage (AMD): The acid enrichment process involves the 

use of nitric acid, which can contribute to the generation of acidic wastewater if 

not properly managed. This acidic wastewater, if released into the environment, 

can lead to acid mine drainage. AMD can have detrimental effects on aquatic 

ecosystems, including the acidification of water bodies, which can harm aquatic 

life and disrupt ecological balance. 

Water Contamination: The use of nitric acid in the process can result in 

the leaching of heavy metals and other contaminants from the low-grade 

phosphorites. These contaminants can then enter water bodies, potentially 

contaminating groundwater and surface water sources. This contamination can 

have long-term impacts on water quality and human health if not adequately 

addressed. 

Air Pollution: The production and use of nitric acid can contribute to air 

pollution through the release of nitrogen oxides (NOx) into the atmosphere. NOx 

emissions are a significant contributor to smog formation and can have adverse 

effects on human health, including respiratory issues and cardiovascular 

problems. 

Energy Consumption: The process of obtaining calcium nitrate from 

phosphorite solutions may require significant energy inputs, particularly for 

processes such as concentration and drying. High energy consumption can 

contribute to greenhouse gas emissions and exacerbate climate change. 

Habitat Disruption: Mining activities associated with the extraction of 

low-grade phosphorites can lead to habitat disruption and loss of biodiversity. 

Clearing land for mining operations can result in the destruction of natural 

habitats and displacement of wildlife. 

To mitigate these environmental consequences, it is essential to 

implement effective environmental management practices and regulatory 

measures. This may include the implementation of wastewater treatment 

systems to minimize the release of acidic wastewater, the adoption of cleaner 

production technologies to reduce emissions and energy consumption, and the 



[Д
ат

а]
 

 

 8 

implementation of reclamation and restoration measures to rehabilitate mined 

areas and mitigate habitat disruption. Additionally, adherence to environmental 

regulations and standards is crucial to ensure that the environmental impacts of 

the process are minimized and mitigated. 
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