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ABSTRACT 

In the article, the process of obtaining complex fertilizers by 
reacting ammonium nitrate (or ammonium nitrate solution) to the 
products of decomposition of sulfurous phosphorite flour with 
nitric acid, as well as their chemical and salt composition, as well 
as rheological properties, is presented. 

 

 

 

 

 
 

 

Feeding plants with sulfur is one of the current problems. Because the amount of sulfur in the soil 

does not satisfy the normal growth of plants. It is very necessary for the growth and development of 

plants, it stands together with nutrients such as nitrogen, phosphorus and potassium and participates 

in protein metabolism in the plant. Its lack leads to a decrease in the quality of the crop itself. Due to 

the lack of its compounds in agricultural crops, especially cotton, such soils need to be replenished 

with sulfur reserves. 

Sulfur preparations have high efficiency against powdery mildew, rust and other diseases of plants, 

especially diseases and wintering pests of fruit trees, as well as protective and healing properties 

against pathogens. 

Kyzylkum phosphorite flour (Р2О5 – 17,55%, СаО – 43,68%, СО2 – 14,83%, MgO – 1,68%, R2O3 – 

2,47%, SО3 – 2,01%, F – 2,17%, H2O – 1,19%, e.g.– 3,80%) It was created in laboratory conditions 

in order to create an intensive technology for the production of complex fertilizers containing sulfur 

and rich in nutrients, economically efficient, with insecticidal properties, to meet the demand for 

high-quality phosphorus fertilizers, and to widely introduce the feeding of agricultural plants not only 

through the roots, but also through the leaves. a mixture of sulfur and unenriched phosphorite in a 

ratio of 1:9 by weight was processed intensively (for 10-15 minutes) in incomplete standards (20-

60% stoichiometry) of a 58.5% nitric acid solution. Ammonium nitrate solution (64.16% NN4NO3) 

was applied to ensure that the main nutrients (NP) contained in the obtained liquid suspension 

fertilizer were in the necessary proportions for the plant during the growing season. This solution is 

nitric acid obtained on the basis of neutralization with ammonia gas. Ammonium nitrate not only 

increases the amount of nitrogen nutrients in the fertilizer, but also increases the degree of conversion 
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of phosphorus (v) oxide contained in it into a form that can be absorbed by plants. In order to 

improve the rheological properties of the suspension fertilizer, the water content was increased to 

30% N2O (Table 1). Nitrogen in the liquid suspension is in the form of calcium nitrate and 

ammonium nitrate, phosphorus is in the form of mono-, dicalcium phosphate and activated 

phosphorites, and calcium is in the form of calcium nitrate.  

Table 1. Composition of liquid suspended phosphorus-sulfur nitrate, % 

N:P 
Activated 

phosphorite 

mono- , dikaltsi 

phosphate 
Са(NO3)2 NH4NO3 S Н2О 

20% stoichiometric ratio of nitric acid 

1:0,5 23,29 3,14 6,74 29,67 3,65 30 

1:0,7 27,37 3,64 7,78 23,39 4,22 30 

1:1 31,39 4,12 8,81 17,25 4,77 30 

40% stoichiometric ratio of nitric acid 

1:0,5 17,57 5,23 13,38 26,19 3,62 30 

1:0,7 20,59 6,04 15,44 19,43 4,18 30 

1:1 23,54 6,84 17,46 12,83 4,73 30 

60% stoichiometric ratio of nitric acid 

1:0,5 12,01 7,06 20,02 22,86 3,61 30 

1:0,7 14,01 8,12 23,09 15,61 4,17 30 

1:1 15,00 8,67 24,61 8,04 4,44 30 
 

In the process of obtaining liquid suspended phosphorus-sulfur nitrate, with decreasing nitric acid 

ratio, activated phosphorite increases by 1.32 and 1.94 times and ammonium nitrate by 1.13 and 1.29 

times, respectively, at 40 and 60% standards compared to 20% . When the rate of nitric acid 

increases, the amount of mono- and dicalcium phosphate increases by 1.66 and 2.25 times, and the 

amount of calcium nitrate increases by 1.98 and 2.97 times. It can be seen that as the acid level 

increases, the amounts of phosphorus and calcium in the water-soluble form absorbed by the plant 

increase. The sulfur content of the fertilizer is 3.61 to 4.77%, and it is in a completely hydrophilic 

state. Its rheological properties are important in fertilizer production and application. His when the 

content of water is 30%, it can fully meet the requirements of agriculture. 

Table 2. Rheological properties of phosphorus-sulfur nitrate suspension 

N:P 

Temperature, 
о
С 

C
ry

st
al

li
za

ti
o
n
 

te
m

p
er

at
u
re

, 
o
S

 

рН 

10 20 30 40 50 10 20 30 40 50 

Viscosity, spz Density, g/cm3 

20% stoichiometric ratio of nitric acid 

1:0,5 11,47 7,99 5,63 4,79 3,99 1,36 1,35 1,34 1,33 1,31 -6,1 5,11 

1:0,7 13,00 11,08 8,40 6,37 5,07 1,36 1,35 1,34 1,32 1,30 -7,5 5,03 

1:1 13,89 13,14 10,01 6,87 5,25 1,37 1,36 1,35 1,33 1,31 -8,1 4,95 

40% stoichiometric ratio of nitric acid 

1:0,5 14,94 13,99 11,44 7,88 6,35 1,38 1,37 1,36 1,33 1,30 -1,9 4,91 

1:0,7 15,33 14,34 12,08 8,29 6,86 1,39 1,38 1,36 1,32 1,29 -2,7 4,87 

1:1 16,53 15,52 13,88 9,55 8,32 1,40 1,38 1,36 1,32 1,29 -3,0 4,81 

60% stoichiometric ratio of nitric acid 

1:0,5 18,86 17,55 14,21 9,88 8,65 1,44 1,43 1,41 1,37 1,34 2,5 4,68 

1:0,7 21,79 20,35 18,73 16,78 15,40 1,46 1,45 1,42 1,38 1,34 1,8 4,61 

1:1 24,80 23,29 22,33 21,03 19,56 1,50 1,49 1,46 1,41 1,36 1,0 4,47 
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When the amount of ammonium nitrate in nitrogen-phosphorus porridge obtained in the 

stoichiometric ratio of 20, 40 or 60% of nitric acid decreases, it was observed that the density of the 

suspension increases, its fluidity and crystallization temperature decrease. As the temperature 

increases, their density and viscosity decrease. The density, viscosity, and crystallization temperature 

of fertilizers increase when the rate of nitric acid during decomposition of phosphorite flour changes 

from 40% to 60%. This is explained by the increase in the amount of soluble salts in the system when 

the acid level increases. In addition, with an increase in the rate of nitric acid, the value of the 

hydrogen indicator of the fertilizer decreases from 5.11 to 4.47, that is, the acidity of the environment 

increases. 

As a result of the conducted research, it was shown that it is possible to obtain an effective complex 

fertilizer in a liquid suspension with satisfactory rheological properties from local raw materials in an 

intensive way. 
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