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In the field of agriculture, it is an urgent problem to create liquid suspended complex fertilizers that
increase the productivity of plants, as well as increase their resistance to unfavorable conditions of
the external environment and increase their resistance to plant pests.

One of our main goals is to obtain complex fertilizers based on local raw materials, which contain all
the necessary nutrients and components to protect agricultural crops, and to create and implement
intensive production technology for feeding plants through the roots as well as through the leaves.

Fertilizer samples containing nitrogen, phosphorus, potassium and calcium nutrients, whose content
of sulfur is in a hydrophilic state, were taken in laboratory conditions. For this, Kyzylkum
phosphorite (P,0s — 17.55%, CaO — 43.68%, CO;, — 14.83%, MgO — 1.68%, R,03 — 2.47%, SO3; —
2.01%, F — 2 .17%, H,O — 1.19%, e.q. — 3.80%) a mixture of flour and sulfur in a ratio of 9:1 was
decomposed with one part of nitric acid (58.5% i) for 15-20 minutes. The rest of the nitric acid was
neutralized with ammonia gas, and the resulting ammonium nitrate solution (64.16%) was mixed
with sulfurous phosphorite porridge in an amount sufficient for plant nutrition. Potassium chloride
mineral containing 60% nutrients (K,O) and water were added to it and mixed for 10-15 minutes in
order to improve the rheological properties of the fertilizer. Determining the chemical and salt
composition of the received fertilizer, obtaining fertilizers with different proportions of nutrients,
studying the effect of chemicals - ammonium nitrate, urea, potassium chloride and sulfur on the
received fertilizer samples, developing the draft of the necessary regulatory technical documents, and
conducting experiments at "Samarkandkimyo™ OJSC on an industrial scale. intended to be put into
practice.

The composition of the resulting liquid suspended complex fertilizer is presented in Table 1.

https://univerpubl.com/index.php/semantic



Web of Semantic: Universal Journal on le Education 1SSN: 2835-3048

Table 1. Content of sulfur-containing nitrogen-phosphorus-potassium fertilizer, %

D N P,0Os5 CaO
N:P:K nitre | ammoni | com wat wat Ko | g H,O NH.N
com 3 app com. | app. @) O3
20% stoichiometric ratio of nitric acid
1:0,5:0, | 10,5 52 | 1,6 13,0 2315233273
5 1 5,78 4,73 : 5 - 9 3,79 5 5 3 7 27,06
1:0,7:0, 59 | 1,8 14,9 26 |59 371270
7 8,56 | 4,87 3,68 9 7 - 5 4,32 5 9 9 0 21,05
. 6,6 | 2,1 16,6 29 | 6,6 | 42 | 26,6
1:1:1 | 6,69 | 401 2,67 9 0 - 7 4,83 9 9 3 5 15,32
40% stoichiometric ratio of nitric acid
1:0,5:0, | 10,4 52 | 2,7 |12 | 13,0 46 | 52 | 3,3 | 27,3
5 5 6,26 4,18 5 5 0 0 6,63 9 5 0 8 23,90
1:0,7:0, 59 | 32|13 14,8 53159137270
7 8,49 | 5,43 3,06 4 0 5 1 7,55 3 4 5 5 17,50
. 66 | 35|15 | 16,5 6,0 | 6,6 | 42 | 26,6
1:1:1 | 6,64 | 4,64 1,99 4 1 5 3 8,44 4 4 0 7 11,40
60% stoichiometric ratio of nitric acid
1:0,5:0, | 10,4 52 139211129 7015232273
5 2 6,77 3,64 1 5 3 7 9,59 6 1 9 9 20,87
1:0,7:0, 59 |45 |24 |147 109 |81 |59 |37 |270
7 8,47 | 6,01 2,45 5 3 5 6 9 0 3 5 3 14,06
. 6,2 | 47 | 26 | 156 | 11,7 | 86 | 6,2 | 39 | 26,8
1:1:1 | 6,28 | 5,02 1,25 3 7 4 4 0 1 3 7 5 7,19

When the content of sulfur-containing nitrogen-phosphorus-potassium fertilizer has an acid content
of 20, 40 or 60%, as the amount of ammonium nitrate decreases, the total, plant-absorbable, water-
soluble forms of phosphorus and calcium, as well as potassium and sulfur, increase. When the
amount of ammonium nitrate decreases, the total nitrogen and all its forms automatically decrease.

When the acid level increases from 20 to 60%, the levels of phosphorite decomposition, total amount
of phosphorus and calcium transfer to plant-absorbable and water-soluble forms increase. The
amount of ammonium nitrate decreases.

In the process of production and application of fertilizers in agriculture, its physico-chemical
properties are important. Based on this, the physico-chemical properties of sulfur-containing
nitrogen-phosphorus-potassium fertilizer were studied (Table 2).

Table 2. OaTuHryrypT TyTran a3or-¢ochop-Kaauiijn yFUTHHHT Pe0JIOTHK X0ccaIapu

Temperature, °C Crystallizatio
o Viscosity, spz density, g/cm® n
N:P:K temperature H
10 20 30 40 50 10 | 20 | 30 | 40 | 50 poc | P
20% stoichiometric ratio of nitric acid
1:0,5:0, 13113131313
5 11,85 | 8,31 | 592 | 5,03 | 4,22 3 3 5 5 3 -7,0 4,82
1:0,7:0, 114 13113 (131313
7 13,38 0 8,69 | 6,61 | 530 3 7 5 4 5 -5,9 4,91
. 13,4 | 10,3 13113131313
1:1:1 14,27 6 0 7,11 | 5,48 9 9 7 5 3 -4,3 4,98

40% stoichiometric ratio of nitric acid
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1:0,5:0, | 15,3 | 14,3 | 11,7 14113 13|13 | 1,3
5 5 1 3 8,12 | 6,58 0 9 3 5 5 -1,9 4,68
1:0,7:0, | 15,7 | 14,6 | 12,3 14114 13|13 |13
7 1 5 7 8,53 | 7,09 1 0 3 A 1 -1,2 4,74
. 16,9 | 158 | 14,1 14 14 (13|13 |13
1:1:1 1 4 7 9,79 | 8,55 5 0 3 A 1 -0,1 478
60% stoichiometric ratio of nitric acid
1:0,5:0, | 19,2 | 17,8 | 145 | 10,1 14114 14|13 |13
5 4 |7 | o | 2 |85 152|095 3.6 4,34
1:0,7:0, | 22,1 | 206 | 190 | 170 | 156 | 14 | 14 | 14 | 13 | 1,3 33 448
7 7 7 1 2 3 8 6 4 9 5 : :
. 251 | 236 | 226 | 21,2 | 197 |15 |15 |14 |14 | 13
111 8 1 2 7 9 2 0 7 2 8 2.8 4,55

As the amount of potassium chloride increases in the standards of 20, 40 or 60% of nitric acid, the
viscosity and density of the fertilizer increases and the crystallization temperature decreases. The
hydrogen indicator rN value of the fertilizer increases. As the acid level increases, the viscosity,
density and crystallization temperature of the fertilizer increases. As the temperature increases, the
viscosity and density of the fertilizer decreases. The rheological properties of fertilizers were studied
in the temperature range of 10-50 oC, and the results showed that in agricultural conditions such
fertilizers do not cause excessive difficulties when applied through leaves.

High productivity and economic efficiency can be achieved when agricultural plants are fed with
sulfur-containing nitrogen-phosphorus-potassium fertilizer
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