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The experience of many countries shows that the rise in the national economy mainly depends on
the level of development of agriculture. The systematic application of mineral fertilizers makes it
possible to more than double the productivity of agricultural crops. Under the conditions of an
acute shortage of granular single phosphate and liquid complex fertilizers, due to the limited
volume of high-grade phosphate raw materials, it is necessary to find effective approaches to
involving poor phosphate raw materials in the production of qualified phosphate fertilizers.

Based on this, the development of effective methods for obtaining single phosphate and liquid
complex fertilizers based on local raw materials is an urgent task.

All over the world, scientific research is being carried out to obtain simple, double and triple
superphosphates, based on the use of higher quality phosphate ores, but their reserves are
depleted. In this regard, special attention is paid to the development of intensive and economical
methods that substantiate scientific and technical solutions in the following areas: development
of a two-stage method for processing low-grade phosphorites with concentrated sulfuric acid in
anhydrite mode to obtain granulated simple superphosphate for use under plowing and main use;
development of an effective technology for the production of liquid and suspended complex
fertilizers (“liquid complex fertilizers” - LCF and “suspended liquid complex fertilizers” -
SLCF) with stimulating activity for drip application.

In the current period of increased demand for mineral fertilizers, it is necessary to ensure the
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production of these fertilizers with a sufficient amount of nutrients. In this case, it is considered
necessary to increase the field of work with microelements and the type of microfertilizers.
Environmentally abnormally cold winters and hot summers require micronutrient fertilizers for
plants and fruit trees.

This article research to a certain extent serves to fulfill the tasks stipulated in the Decree of the
President of the Republic of Uzbekistan PD-60 of January 28, 2022 "On the development
strategy of the new Uzbekistan for 2022-2026", in the Decree of the President of the Republic of
Uzbekistan PD-4947 of February 7, 2017 "Action strategy for five priority areas of development
of the Republic of Uzbekistan in 2017-2021" and in the Decrees of the President of the Republic
of Uzbekistan RP-3698 dated May 07, 2018 "On additional measures to improve the
mechanisms for introducing innovations in the industry and the economy", RP-4265 dated May
07, 2018 April 3, 2019 "On measures to further reform and increase the investment attractiveness
of the chemical industry™, as well as in other legal documents adopted in this area.

When solving technical issues related to the evaporation of extractive phosphoric acid, especially
in vacuum evaporators, data are needed on the vapor pressure over phosphoric acid solutions of
various concentrations and their boiling points depending on the chemical composition of the
initial and stripped off EPA.

Concentration of EPA (sample 1) was carried out to the content in it 35+55% P5 Og without
intermediate clarification of solutions (samples 2-6).

Samples of acids 7-10 were obtained as follows: stripped off to a content of 45+46% P205 .

EPA was kept at a temperature of 35+40°C and constant stirring for 16 hours, then separated
from the precipitate, analyzed and evaporated to a concentration of 60% P205. As a result of
settling EPA, containing 45+46% P,O;, the solid phase is separated calcium sulfate and
fluoride salts of potassium and, mainly, sodium, as evidenced by the data in Table 1.

Table 1 shows data on the boiling points of EPA of various concentrations in the pressure range
of 5-101.3 kPa, and their graphical interpretation, which is more convenient for analyzing the
results and their interpolation in the studied range of variation of variables, is shown in Figure 1.
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Fig.1. Effect of EPA Concentration and Pressure on the Boiling Point of Solutions:
Pressure, kPa: 1 -101,3; 2 -90; 3-80; 4 —70; 5 -60; 6 -50; 7 40; 8 — 30; 9 — 20; 10 — 10.
U - pure phosphoric acid; © - Karatau EPA;

Table 1Chemical composition of stripped down and concentrated EPA based on
Kyzylkum phosphorites

Content of
components,
mass.%

P,G

5 SO3

Ca(

D MgO

AlLO,

Fe,O,

Na,O

K,O

Note

1 28,08

1,20

0,18

0,53

1,14

0,64

0,396

0,061

2 350

1,47

0,22

0,64

1,39

79

0,483

0,075

EPA
obtained by
the
dihydrate
method at a
rate of

H,S0, 10
1%

3 40,0

1,64

0,26

0,75

1,56

0,84

0,546

0,083

4 45,0

1,87

0,27

0,84

1,79

1,01

0,62

0,9

5 50,0

2,09

0,31

0,96

1,99

1,13

0,689

0,107

6 55,0

2,31

0,34

1,07

2,21

1,20

0,752

0,121

Acids
obtained
by
evaporatio
n of the
original
EPA -
sample
No. 1

7 45,0

1,59

0,08

0,84

1,71

0,990

0,269

0,069

8 50,0

1,80

0,09

0,99

1,90

1,11

0,301

0,077

9 55,0

1,91

0,10

1,04

2,12

1,24

0,326

0,087

—

60,0

2,16

0,11

1,13

2,23

1,31

0,362

0,094

The
acids
were

obtained
by
evaporat
ion of
the
clarified

EPA

after
separatin
g the
precipita
te on
sample
No. 4
after 16
hours.
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Table 1 Boiling point of unclarified EPA from phosphorites of the Central Kyzylkum at

various pressures

Pres | EPA concentration, mass.% P2 Os
Z“r 2 3 4 4 5 5
kP 8 5 0 5 0 5
a ) ) ) ) 1) )
8 0 0 0 0 0
T,K | oc T, oC T, oc | T,K | o¢ T, OC T, oC
K K K K
101, (380,4 (107,2| 385 | 112 | 391 | 118 | 400, |127, 41 |139,9 | 428 | 155
3 0 5 ,65 ,50 ,90 75 45 30 | 3,0 0 ,95 ,80
5
90,0 [377,4 104,3| 382 | 109 | 388 | 115 | 397, |124, 40 |136,5 | 425 | 152
8 3 ,66 51 ,83 ,68 27 12 | 9,7 8 | 44 ,29
3
80,0 [374,6 101,4| 379 | 106 | 385 | 112 | 394, |121, 40 |133,3 | 422 | 148
2 7 73 58 ,83 ,68 17 02 | 64 3 | ,01 ,86
8
70,0 [371,4 98,27 | 376 | 103 | 382 | 109 | 390, [117, 40 |129,7 | 418 | 145
2 A7 32 ,48 33 71 56 | 2,8 1 ,19 ,04
6
60,0 |367,8 94,66 | 372 | 99, | 378 | 105 | 386, [113, 39 |125,6 | 413 | 140
1 g7 62 ,69 54 79 64 | 8,7 0 87 M2
6
50,0 |363,6 90,47 | 368 | 95, | 373 | 101 | 382, |109, 39 |120,8 | 408 | 135
2 49 34 ,30 15 25 11 | 4,0 6 ,86 71
1
40,0 |358,6 85,47 | 363 | 90, | 369 | 95, | 376, (103, 38 |115,2 | 402 | 129
2 ,38 23 ,07 92 85 70 | 8,3 1 ,90 75
6
30,0 |352,3 [79,23| 357 | 83, | 362 | 89, | 370, | 96, 38 (108,1 | 395 | 122
8 ,01 86 53 38 10 95 1,3 6 | ,47 32
1
20,0 |343,9 (70,78 | 348 | 75, | 353 | 80, | 360, |87, 37 (98,6 385 | 112
3 ,39 24 ,70 55 98 83 1,7 4 45 ,30
9
15,0 |338,1 65,04 | 342 | 69, | 347 | 74, | 353, |81, 36 (92,1 378 | 105
9 52 37 ,70 55 79 64 5,3 7 ,65 ,50
2
10,0 (330,4 57,25| 334 | 61, | 339 | 66, | 346, |73, 35 834 369 | 96,
1 ,58 42 57 42 40 25 6,5 2 45 30
7
50 [317,9 44,75| 321 | 48, | 326 | 53, | 332, |59, 34 1694 354 | 81,
0 ,82 67 52 36 96 81 2,5 0 A2 60
5

When adding to this EPA up to 0.5% of the content of trace elements of enterprises
producing non-ferrous metals, the data obtained in the table remained practically unchanged.
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So, in conclusion, we can say that the method of introducing microelements in the process of
EPA evaporation can be used for the production of phosphate microfertilizers. In this case, it
is possible to achieve the same distribution of trace elements in the fertilizer.
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