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The degree of density of francolite [Ca5(PO4,CO3)3(F,O)] was found to be high with a 

wavelength range from 760 to 1735 cm-1, and in phosphate rock the absorption of infrared rays 

varies from 0 to 8 %. Microscopic analysis of the structure of phosphorite (francolite) grains 

revealed a discernible selective grinding process within the phosphorite ore. Evidently, 

microorganisms played a pivotal role in degrading the organic component of phosphorites, 

constituting approximately 0.5 % of the composition. Notably, these microorganisms harnessed 

phosphorite grains (francolite) as a source of phosphorus, leading to a reduction in size and a 

transformation into spherical shapes as observed in microscopic images. 

Thus, considering that the mixture of activated sludge and low-grade phosphorites 

contains a substantial quantity of trace elements and organic growth stimulants, we propose 

further exploration of methods for segregating fine-crystalline and coarse-crystalline forms of 

francolite and calcite. This research forms a solid foundation for the development of processes 

aimed at producing organomineral fertilizers. These processes can be developed in tandem with 

biotechnological processing options for low-grade phosphorite ores. 
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Abstract: this work was carried out using the biotechnology methods, where the microflora of activated 

sludge from the biochemical treatment plant (BCP) of Navoiazot JSC was used to obtain polymicroelement 

nitrogen-phosphorus organomineral fertilizer. The species composition of activated sludge microflora has been 

studied, and the chemical composition of the solid activated sludge sediment was analyzed 

Key words: microflora, activated sludge, municipal wastewater, protozoan microorganisms, bacteria, 

polymicroelement nitrogen-phosphorus organomineral fertilizer, trophic pyramid. 

 

The aim is to study the species composition and properties of the activated sludge 

microflora at the biochemical treatment station of Navoiazot JSC, as well as the chemical 

composition of the solid sludge sediment for the production of organomineral fertilizer. The 

work used physicochemical methods of analysis, FTIR spectroscopy and microscopy to analyze 

the composition of activated sludge microorganisms. 

Domestic wastewater, generated from activities such as bathing, laundry, and kitchen 

use, can be categorized into fecal water, primarily contaminated with human physiological 
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secretions, and household water, polluted with various household waste and detergents. 

Domestic wastewater is characterized by its relatively stable composition and high pollution 

levels, primarily consisting of organic substances from plant and animal sources. These waters 

invariably contain numerous microorganisms, some of which can be pathogenic, making them 

the most epidemiologically concerning part of the pollution. Typically, biological methods are 

employed for domestic wastewater treatment. 

Within the activated sludge of a biological treatment plant, a wide array of 

microorganisms reside. In the wastewater environment, these microorganisms uptake pollutants 

into their cells, where enzymatic processes drive biochemical transformations. This absorption 

and transformation process serves a dual purpose: firstly, organic and certain types of inorganic 

pollutants are subject to biological oxidation in the presence of oxygen. This results in the 

conversion of these pollutants into harmless byproducts, specifically carbon dioxide and water. 

Secondly, the energy released during this process is harnessed by the bacterial cells to support 

essential life functions, including movement, respiration, and reproduction 

Chemical analysis results, presented in a table, demonstrate that heavy metal content 

(Cu, Zn, Mn, Ni, Cr, Pb, Cd) in the waste activated sludge remains within permissible standards 

(MPC), and the presence of biogenic elements suggests its high agrochemical value [1-2]. 

Activated sludge is a biocenosis composed of bacteria and protozoa that form zoogenic 

accumulations (colonies) and participate in wastewater treatment. 

Thus, the analysis of solid sediments from the biochemical treatment plant revealed the 

presence of essential macroelements, including nitrogen, phosphorus, and potassium, as well 

as microelements, all of which conform to established MPC parameters. The Navoiazot BCP 

processes over 75-80 thousand m³/day of liquid household and industrial wastewater, resulting 

in approximately 1.5 thousand m³ of condensed sediments daily. An effective strategy for 

utilizing the excess sludge from the wastewater treatment plant (8.38 thousand tons) and 

stabilized sludge (22.1 thousand tons) involves their conversion into polymicroelement 

nitrogen-phosphorus organomineral fertilizer." 

 

Table - Chemical composition of waste solid sediment of activated sludge  
Metal 

content, 
mg/kg 

Cu Zn Mn Ni Cr Pb Cd 

GOST 
17.4.3.07-

2001 
50 750 1000 200 500 56 15 

In activated 
sludge 

6 18 94 29 8 39 5 

In aqueous 
extract 
, mg/L 

PO4
 NO2 NO3 

Ammonia 
nitrogen 

рН Acidity 
Organic 

substance, % 

0.7 0.71 0.08 3.1 5.9 1.4 50 
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