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Abstract 

The article shows the importance of phosphate fertilizers. The most popular 

fertilizers for plants based on phosphorus are considered. The properties of 

phosphorus and methods for obtaining phosphorus fertilizers were studied. 
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Introduction 

Phosphorus is a very important element that is necessary for the development of 

all plants. With its deficiency, gardeners and gardeners apply phosphate 

fertilizers. We will tell you what types they are and how to use them correctly on 

the site. Phosphorus controls the metabolic processes occurring in the plant and is 

a source of energy. This element is part of the cell nucleus and many substances 

that play a major role in the life of the flora [1-7]. And besides, in mineral form, 

phosphorus is involved in the synthesis of carbohydrates. Therefore, only with a 

sufficient amount of phosphorites, do plants develop correctly, grow quickly and 

bear fruit well.  

 

The Main Part 

Phosphorus fertilizers promote the growth of the root system of the plant and 

increase yields, so they are especially important for vegetable, grain, berry and 

fruit crops. As you can see, the importance of phosphate fertilizers is difficult to 

overestimate. The peculiarity of the use of such dressings is that you can not be 

afraid to "overfeed" the plants with phosphorus. An excess of this element in the 
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soil will not harm green pets, since they absorb it in the amount that the plant 

needs for proper development. Of course, this does not mean that you can feed 

the plants without measuring, but you should not worry if you applied more 

fertilizer to the soil than was indicated in the instructions [8-11]. 

 

Types of Phosphate Fertilizers and Their Production 

All phosphate fertilizers are recommended to be applied in the fall for digging, 

and not just scattered over the soil surface. The fact is that phosphorus is contained 

in them in a form that is difficult to digest, and during the winter these substances 

spread into the soil layers and in late spring-early summer are already well 

absorbed by plant roots. But some fertilizers (usually liquid), in which phosphorus 

is present in an easily digestible form, are also applied in the spring and during 

the growing season. Consider the most popular phosphorus-based plant fertilizers. 

Simple phosphorus fertilizers are subdivided into soluble (single-substituted), 

poorly soluble (disubstituted) and insoluble (trisubstituted) phosphates. Calcium 

salts and less often magnesium salts are used as fertilizers. Simple phosphate 

fertilizers are obtained from apatites and phosphorites [12-16]. The general 

formula of apatites.  

{Са3(Р04)2}2/„ • СаХ2; 

where  X — are the Ions F-, СI, ОН' etc.  

The formula of phosphorite is Са3(Р04)2. Consider some simple phosphate 

fertilizers. 

Superphosphates are the simplest and most commonly used phosphate fertilizers. 

They are easily soluble in water, which facilitates the absorption of phosphorus 

by plants. This type of fertilizer can be used on any type of soil and in all types of 

cultivation, as well as in meadows and pastures, which is why they are called 

universal fertilizers. They should be applied before sowing, best in combination 

with potassium salts, in the presence of which they work most effectively. 

Phosphorus is one of the main nutrients for plants, and its deficiency is manifested 

by its stiffness and tendency to brittleness, lack of lustre, and red spots on the 

leaves may also appear. It should be remembered that phosphate fertilizers mainly 

affect the quality of the crop and not its abundance [17-22]. 

Simple superphosphate- a mixture of 1 mol of dihydrogen phosphate and 2 mol 

of calcium sulfate; water not listed. It is obtained by the interaction of phosphorite 

(apatite) and concentrated sulfuric acid in a molar ratio of 1: 2: 

Ca3 (PO4 )2 +2H2 SO4 = Ca3(H2PO4 )2 Ca2SO4 
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When obtaining it from phosphorite, it is necessary to ensure that HF and HC1 

gases, which are toxic to living matter, do not enter the environment. Simple 

superphosphate - a greyish-white substance, slightly soluble in water (due to the 

presence of calcium sulfate in it), is used in granular form; has the effect of 

gypsum, therefore, contributes to the chemical reclamation of soils; the 

disadvantage is the relatively low content of the nutrient, which increases the cost 

of transportation [23-28].  

Effective on soils requiring gypsum. Obtaining simple superphosphate by the 

action of sulfuric acid on fluorapatite is a complex and multi-stage process. The 

reaction itself proceeds mainly in a diffuse medium. The first stage is the 

preparation of phosphorites, which consists in grinding their grains to a size of 

less than 0.16 mm. Parallel to this process, dilution (to a concentration of about 

68%) and cooling of sulfuric acid can be carried out. Depending on the type of 

raw material used, H2SO4 is used at different temperatures. As a rule, it is about 

30-40 °C in the case of phosphorites and about 60-70 ℃ in the case of apatites. 

The crushed raw material is transported to the scales and poured into a continuous 

mixer. Then add sulfuric acid. The next step in obtaining simple superphosphate 

is to mix it, i.e. mechanical mixing of all components. Already at this moment, 

the initial decomposition of phosphorites is initiated [29-33]. After mixing, the 

contents from the mixer enter the continuous reaction chamber, where the 

solidification and hardening processes take place. At a further stage, the 

superphosphate is crushed and then stored at a temperature of about 35-40 ℃. 

Thus prepared mass "ripens" for about 2-3 weeks and at this time the reaction of 

decomposition of phosphorins is completed. During the maturation cycle, the 

content of free phosphoric acid in SSP decreases and the amount of P2O5 

increases, which is very well absorbed by plants. Stirring superphosphate during 

storage, additionally, accelerates the ongoing processes 

Double superphosphate consists mainly of calcium dihydrogen phosphate 

Са(Н2Р04)2. 

 It is called double because, unlike simple superphosphate, it is obtained in two 

stages, while the phosphorus content in it is twice as high as in simple 

superphosphate: 

Ca3(PO4)2 + 2H2SO4 = Ca(H2PO4)2 + 2CaSO4 

Phosphoric acid is separated and reacted with phosphorite: 

Ca3(PO4)2 + 4H3 PO4 = 3Ca(H2PO4)2 

https://www.products.pcc.eu/ru/id/1139007/%D1%81%D0%B5%D1%80%D0%BD%D0%B0%D1%8F-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0-77/
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Double superphosphate (after amorphous) is the most valuable phosphate 

fertilizer used on any soil. The disadvantage is the high cost compared to simple 

superphosphate. Economical in transportation (why?). It looks like simple 

superphosphate but is more soluble than the latter. 

In Russia, the flow method is mainly used: decomposition of raw materials, 

followed by granulation and drying of the resulting pulp in a drum granulator-

dryer. Commercial double superphosphate from the surface is neutralized with 

chalk or NH3 to obtain a standard product. A certain amount of double 

superphosphate is produced in a chamber way. Phosphorus-containing 

components are basically the same as in simple superphosphate, but in larger 

quantities, and the content of CaSO4 is 3-5%. When heated above 135-140 ℃ 

double superphosphate begins to decompose and melt in the water of 

crystallization, after cooling it becomes porous and brittle. At 280–320 ℃, 

orthophosphates are converted into meta, pyroandpolyphosphates, which are in 

digestible and partially water-soluble forms. It melts at 980°C, turning after 

cooling into a glassy product in which 60-70% of the metaphosphates are citrate-

soluble. Double Superphosphate contains 43-49% of assimilable phosphoric 

anhydride (phosphorus pentoxide) P2O5 (37-43% water-soluble), 3.5-6.5% free 

phosphoric acid  

H3 PO4 (2.5-4.6% P2O5):Ca3(PO4)2 + 2H2SO4= Ca(H2PO4)2 + 2CaSO4 

There is also a method for the decomposition of phosphorus-containing raw 

materials phosphoric acid: [2,3,4] 

Ca5(PO4)3F + 7H3PO4 = 5Ca(H2PO4)2 + HF 

Precipitate- concentrated phosphate fertilizer composition CaHPO4•2H2O. As a 

fertilizer, it has the following advantages: the high concentration of P2O5, good 

efficiency on all types of soil and for all crops, and reduced soil acidity. There are 

two grades of precipitate: the 1st contains at least 31% P2O5, the 2nd - 27% P2O5 

Precipitate СаНР04• 2Н2О, calcium hydrogen phosphate dihydrate; obtained by 

the reaction between slaked lime and phosphoric acid in a 1:1 molar ratio: 

Obtained by neutralizing phosphoric acid with a solution of calcium hydroxide at 

a temperature of 50 ℃: 

H3PO4 + Ca(OH)2 = CaHPO4•2H2O 

Or (also at 50 ℃): 

H3PO4 + CaCO3 + H2O = CaHPO4•2H2O + CO2↑ 

It can also be obtained by interaction with calcium carbonate (limestone or chalk): 

[5,6] 

https://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B0%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D1%8B&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%BE%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%84%D0%BE%D1%81%D1%84%D0%B0%D1%82%D1%8B
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CaCO3 + H3PO4 + H2O = CaHPO4•2H2O + CO2↑ 

A greyish substance, slightly soluble in water, is used as the main fertilizer on any 

soil, more effective on acidic soils. phosphate rock – mineral phosphate fertilizer. 

Phosphorite flour is obtained by fine grinding phosphorites- sedimentary rocks 

formed mainly minerals groups apatite. 

Contains 19-30% P2O5 as Ca3(PO4)2. Since calcium phosphate is poorly soluble 

in water, phosphate rock can be absorbed by plants only on acidic soils- podzolic 

and peaty, in which Ca3(PO4)2 gradually turns into dihydrogen phosphate 

Ca(H2PO4)2•H2O available to plants. The assimilation of phosphate rock is 

favoured by the fineness of grinding, as well as its introduction into the soil 

together with acidic fertilizers, for example, with (NH4)2SO4 or manure. It is also 

used for the preparation of manure and peat compost [28-31]. 

Phosphorite rock consists mainly of calcium phosphate Са3(Р04)2 It is a finely 

ground natural phosphorite. Insoluble substance; use only on acidic soils, since a 

reaction is possible, ionic equation 

Which Ca3(PO4)2 +4H+ = 3Ca2+ + 2H2PO4 

The bone meal consists mainly of calcium phosphate. Obtained by grinding burnt 

bones; it is used similarly to phosphate rock (its use is interesting as a way to 

dispose of waste from animal husbandry and the food industry). 

Thomasslag (approximately Са3(Р04)2 2CaO) is the product of the interaction of 

phosphorus oxide P2O5 with lime CaO. It turns out in the formed slag at thomasing 

cast iron- removal from it phosphorus according to the converter method of S. 

Thomas. Thomasslag is a valuable mineral fertilizer. 

It is a waste of metallurgical production. It is formed during processing cast iron 

with great content of phosphorus in the technical iron Thomasian way. Different 

from normal calcium phosphate the fact that it contains an excess of CaO, due to 

which it is strongly alkaline. Thomasslag is used in the form of a finely ground 

powder for highly acidic soils(for example, peaty and swampy), where it 

neutralizes excess acids and at the same time enriches the soil with phosphorus 

[29-34].  

Thomasslag— shredded waste of steel production by the converter method, 

contains calcium phosphate; it is used in the same way as phosphate rock (its use 

is interesting as a way to dispose of production waste). 

Ammaphos. Obtained by neutralization phosphoric acid ammonia 

2H3PO4 + 3NH3 = NH4H2PO4 + (NH4)2HPO4 
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Amorphous is a concentrated granular complex phosphorus-nitrogen fertilizer 

obtained by neutralizing phosphoric acid with ammonia. Amorphous is based on 

mono ammonium phosphate NH4H2PO4and partially diammonium phosphate 

NH4H2PO4. 

Amorphous, which is produced in the form of two grades - "A" and "B", contains 

9-11% N and 42-50% P2O5, i.e. the ratio of N, P2O5 in the fertilizer is excessively 

wide, equal to 1: 4 (nitrogen contains 4 times less than phosphorus). This is a 

highly concentrated fertilizer containing nitrogen and phosphorus in a form that 

is well absorbed by plants. 1 centner of amorphous replaces at least 2.5 centners 

of simple superphosphate and 0.35 centners of ammonium nitrate. 

The most common fertilizer formula is 11-52-0. Solubility at 20 ℃ is 370 g/l, and 

the pH of the solution is 4-4.5. It is recommended to use it at the beginning of the 

season when the need for the root system for phosphorus is especially high. The 

fertilizer is low hygroscopic and belongs to the group of water-soluble phosphate 

fertilizers. These are compounds that are highly soluble in water. 

In the presence of moisture in the soil, it quickly decomposes into NН4
+and Н2РО4 

-, ions that are well absorbed by plants. The reaction of the soil solution changes 

to slightly acidic, so amorphous is a good choice for neutral and alkaline soils. 

Granular amorphous is applied by spreading over the soil surface with subsequent 

incorporation or by banding. Monoammonium phosphate in the soil can be placed 

close to germinating seeds without the risk of damaging them with ammonia. The 

lack of nitrogen is compensated by the introduction of nitrogen fertilizers into the 

top dressing. 

Amorphous can also be used directly as a sowing (row) fertilizer for cotton, 

potatoes and grain crops [6-17]. 

Diammonium Phosphate- nitrogen-phosphorus complex complex fertilizer. 

Does not contain nitrates and chlorine. It is applied to all types of soils, under all 

cultures. Obtained in a single technological process by neutralizing phosphoric 

acid with an excess of ammonium. Diammonium phosphate, like amorphous, is 

obtained by neutralizing phosphoric acid with ammonia. 

H3PO4+ 2NH3→ (NН4)2Н2РО4 

The acquisition is carried out in two stages. After the neutralization reaction at the 

first stage, the pulp is cooled and enters the second stage reaction, where the 

evaporated solution is additionally saturated with ammonia. Then - for 

crystallization, centrifugation and drying. 
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Stronger crystals of diammonium phosphate are obtained by crystallization in the 

presence of inorganic additives - chlorides and sulfates. 

Azofoska (nitroammophoska)- complex, solid, complex, granular nitrogen-

phosphorus-potassium fertilizer. Contains phosphorus in a completely water-

soluble form. It is used for pre-sowing (main) and pre-sowing (landing) 

applications, as well as for top dressing regardless of soil types. 

The technology for obtaining nitroammophosphates consists of joint or separate 

neutralization of Н3РО4 and HNO3 ammonia. Methods for the production of 

nitroammophosphates are based on the processing of melts or solutions. In the 

first case, the mixture is neutralized to pH 3.2-2.8, the resulting solution is 

evaporated to humidity1.5% in a single case evaporator and granulate melt in 

special. apparatus - tower; dignity granulation floats-lack of external return (part 

of the finished product returned to the system); disadvantages of the process - 

limited brands produced fertilizer due to the impossibility of obtaining 

diammonium forms and the difficulty of introducing potassium-containing 

components into the system. In the second case, to-you are neutralized separately 

(mass ratio NH3/H3PO4 approx. 0.7) to obtain a melt of NH4NO3, mixed with pulp 

ammonium phosphates, NH3 and KCl in the ammonizer-granulator; further 

granular. the product is dried, classified, cooled and conditioned; during pulp, 

ammoniation phosphates up to NH3/H3PO4 approx. 1.0 and 1.8 receive 

respectively. nitroammophoska and nitrodiammophoska; The advantage of this 

multi-recycle process is the possibility of obtaining fertilizer in a wide range on 

installations of large unit capacity. 

When obtaining phosphorus fertilizers by decomposition of Central Kyzylkum 

phosphorites with nitric acid, the efficiency of phosphorus fertilizers was 

increased, and a precipitate was also obtained [14,15]. The phase composition of 

the products obtained from the treatment of Kyzylkum phosphorites with nitrogen 

salts was studied by the X-ray method. It has been established that nitrogen-

phosphorus fertilizers consist of dicalcium phosphate, undecomposed fluorine and 

hydroxyapatite, ammonium and calcium nitrate, and phosphorus fertilizers consist 

of various forms of calcium phosphates, as well as undecomposed 

fluorohydroxyapatite, calcium and ammonium nitrate salts [12,19]. When 

decomposed with nitric acid, mineral phosphorites are completely decomposed, 

and the following reaction produces phosphoric acid, calcium nitrate salt and 

hydrogen fluoride gas: 

Ca5(PO4)3F+10HNO3=3H3PO4+5Ca(NO3)2+HF 
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Due to the splitting of fluorapatite with nitric acid, monocalcium phosphate and 

dicalcium phosphate are formed: 

2Ca5(PO4)3F +14HNO3=3Ca(H2PO4)2+7Ca(NO3)2+2HF 

Ca5(PO4)3F +4HNO3=3CaHPO4+2Ca(NO3)2+HF 

Carbonate minerals and trivalent metal oxides also react with nitric acid to form 

nitrogen salts. 

СаСО3+2HNO3= Ca(NO3)2+СО2+Н2О 

MgСО3+2HNO3=Mg(NO3)2+СО2+ Н2О 

R2O3+6HNO3=2R(NO3)3+3Н2О 

The resulting gaseous hydrogen fluoride is converted into silicon hydrofluoric 

acid [15,16,17]. 

HF+SiO2=SiF4+2H2O 

6HF+SiO2=H2SiF6+2H2O 

2HF+SiF4=H2SiF6 

3SiF6+2H2O= 2H2SiF6 H2O +SiO2. 

The process of enrichment of Kyzylkum phosphorites by decomposition at 

different norms of nitric acid has been studied. This is because the calcium 

minerals in phosphorite react much more strongly than other minerals. Therefore, 

nitric acid first interacts with fluorapatite, and then with carbonate minerals to 

form phosphorite. 

 

References 

1. Чепелевецкий, М. Л., & Бруцкус, Е. Б. (1958). Суперфосфат: Физико-

химические основы производства. Госхимиздат. 

2. Karmyshov, V. F. (1983). Химическая переработка фосфоритов. Химия. 

3. Прохоров, А. М. (1978). Большая Советская Энциклопедия: Чаган-Экс-

Ле-Бен (Vol. 29). Изд-во" Советская энциклопедия". 

4. Finck, A. (1991). Pflanzenernährung in Stichworten. 

5. Капуцкий, Ф. Н., Тикавый, В. Ф., & кап. (1979). Пособие по химии для 

поступающих в вузы. Вища школа. 

6. Хомченко, Г.П. (1994). Химия для поступающих в вузы.—М.: Высшая 

школа, cт 447. 

7. Артюшин, А. М., & Державин, Л. М. (1984). Краткий справочник по 

удобрениям. М.: Колос, 208, 32. 

8. Сиротин, Ю. П. (1962). Фосфоритная мука и ее применение. М.: 

Сельхозиздат. 



 

   ISSN: 2776-0987            Volume 3, Issue 6, June, 2022 
 

155 

  

9. Унанянц, Т. П. (1972). Словарь-справочник по удобрениям. ТП 

УнанянцМ.: Россельхозгидрат. 

10. Алламуратова А.Ж., Эркаев А.У., Реймов А.М. (2016). 

Ренгенографические исследования фазового состава фосфорсодержащих 

удобрений из азотнокислотной вытяжки фосфоритов Центральных 

Кызылкумов, Кимё, Ст. 9–11. 

11. Винник, М. М., Ербанова, Л. Н., & Зайцев, П. М. (1975). Методы анализа 

фосфатного сырья, фосфорных и комплексных удобрений, кормовых 

фосфатов. М.: Химия, 218, 205-208. 

12. Гиясидинов А.Л., Султонов Б.Э., Намазов Ш.С., Мухамедова Б.И. (2019). 

Получение одинарных удобрений на основе фосфоритовой муки из 

фосфоритов Центральных Кызылкумов и азотной кислоты, Композицион 

материаллар, Ст. 34–37.  

13. Ортикова, С. С., Бадалова, О. А., Алимов, У. К., НАМАЗОВ, Ш., & 

Сейтназаров, А. Р. (2016). Изучение физико-химических свойств 

концентрированного удобрения-аммофосфата из забалансовой 

фосфоритной руды Центральных Кызылкумов. Современные научные 

исследования и разработки, (5), 75-77. 

14. Ортикова, С. С., Алимов, У. К., Намазов, Ш. С., & Каймакова, Д. А. 

(2017). Односторонние фосфорные удобрения на основе забалансовой 

руды фосфоритов Центральных Кызылкумов и их водонерастворимая 

часть. Химическая промышленность, 94(6), 309-319.  

15. Omonova, M. S., Abidova, M. A. (2021). Classification Of Inorganic 

Substances and Their Types, Texas Journal of Multidisciplinary Studies, pp, 

231–234.  

16. Ортикова, С. С., Алимов, У. К., Намазов, Ш. С., Реймов, А. М., & 

Каймакова, Д. А. (2015). Рациональный способ решения проблемы 

переработки забалансовой руды фосфоритов Центральных Кызылкумов 

на аммофосфатное удобрение. Узбекский химический журнал, (5), 56-60. 

17. Юлдашев, Х. Х., Жураев, А. И. (2020). Рахмонов Ортик Комилович 

Методы получения гексафторсиликата натрия из отходящих газов 

производства фосфорных удобрений (обзор), Universum: технические 

науки, ст (77). 

18. Ортикова, С. С., Жураев, А. И. У., & Нурматова, З. Н. К. (2019). 

Исследование водонерастворимой части аммофосфата на основе 

фосфорнокислотной переработки забалансовой фосфоритной руды 



 

   ISSN: 2776-0987            Volume 3, Issue 6, June, 2022 
 

156 

  

Центральных Кызылкумов. Universum: химия и биология, (12 (66)), 59-

61. 

19. Tulanovna, K. D., Saydakhral, T., & Ugli, N. A. A. (2019). Solubility in the 

system sodium chlorate-rhodanide ammonium-water. Проблемы 

современной науки и образования, (3 (136)), 26-30. 

20. Ортикова, С.С. (2016). Фосфорные и азотно-фосфорно-кальциевые 

удобрения, получаемые путем фосфорнокислотной переработки 

забалансовой фосфоритной руды Центральных Кызылкумов, 

Химическая промышленность сегодня, Ст. 13–21. 

21. Adilhodzhaev, A., Igamberdiev, B., Kodirova, D., Rakhmonov, O., & 

Marufjonov, A. (2020). Assessment of the potential of composite gypsum 

binder bricks as an alternative to traditional wall materials in 

Uzbekistan. European Journal of Molecular & Clinical Medicine, 7(2), 1884-

1889. 

22. Tulanovna, K. D., & Kizi, A. S. D. (2021). Physicochemical studies of the 

production of defoliant based on magnesium chlorate and ammonium 

thiocyanate. Asian journal of multidimensional research, 10(4), 95-100. 

23. Кодирова, Д. Т., & Абидова, М. А. (2021). Получение МЭА 

формальдегидных смол из кубового остатка. Universum: технические 

науки, (6-3 (87)), 43-45. 

24. Sabirovich, I. A., Bazarov, A. A., & Sodiqovna, O. M. (2022). Study of the 

Distribution and Physico-Chemical Properties of Deep Groundwater in Some 

Areas of the Altiaryk and Besharik Districts of the Fergana Region and Their 

Rational Use. Eurasian Journal of Engineering and Technology, 5, 120-124. 

25. Кодирова, Д. Т., Омонова, М. С., Тожимаматова, М. Ё., & Убайдуллаева, 

С. Б. (2022). Физико-химические процессы при получение 

магнезиальных вяжущих из доломитов шорсу. Oriental renaissance: 

Innovative, educational, natural and social sciences, 2(5), 1243-1247. 

26. Sodiqovna, O. M. (2022). The Effect of Temperature on the Rate of Chemical 

Reactions. American Journal of Interdisciplinary Research and 

Development, 4, 140-149. 

27. Кодирова, Д. Т., Мирсалимова, С. Р., Умаралиева, М. Ж., Абидова, М. А., 

& Нурматова, З. Н. К. (2020). Изучение процесса получения азотно-

фосфорных удобрений разложением кызылкумских фосфоритов азотной 

кислотой. Universum: технические науки, (3-2 (72)), 57-59. 



 

   ISSN: 2776-0987            Volume 3, Issue 6, June, 2022 
 

157 

  

28. Ubaydullayev, М. M. (2021). G ‘o ‘zada defoliatsiya o ‘tkazishning maqbul 

me'yor va muddatlari. Monografiya.-Corresponding standards and terms of 

defliation of cotton. Monograph.-. Соответствующие нормы и сроки 

дефолиации хлопка. Монография. Zenodo. 

29. Кодирова, Д. Т., & Абидова, М. А. (2019). Исследование системы хлорат 

магния-фосфат триэтаноламмония-вода. Universum: технические науки, 

(11-2 (68)), 23-27. 

30. Игамбердиев, Б. Г., Халипаева, С. И. К., & Омонова, М. С. (2019). 

Исследование влияния функциональных добавок на водопотребность 

гипсоволокнистой смеси. Проблемы современной науки и образования, 

(12-1 (145)), 29-31. 

31. Кодирова, Д. Т. (2005). Физико-химические основы и технология 

получения дефолиантов на основе хлоратов, роданидов и фосфатов 

этаноламинов (Doctoral dissertation, Ин-т общей и неорган. химии АН 

Республики Узбекистан). 

32. Омонова, М. С., & Ибрагимова, Г. О. (2019). Влияние обработки семян 

хлопчатника на физико-химические показатели получаемого 

масла. Universum: технические науки, (11-1 (68)), 78-81. 

33. Тешаев, Ф. Ж., & Убайдуллаев, М. М. (2020). Определение эффективных 

норм новых дефолиантов в условиях лугово-солончаковых почв 

Ферганской области при раскрытии коробочек 50-60% сортов 

хлопчатника с8290 и с6775. Актуальные проблемы современной науки, 

(5), 62-64. 

34. Ubaydullaev, M. M. U., Askarov, K. K., & Mirzaikromov, M. A. U. (2021). 

Effectiveness of new defoliants. Theoretical & applied science Учредители: 

Теоретическая и прикладная наука,(12), 789-792. 

 


