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Abstract: Considering the current negative balance of macroelements in the soil, the 

catastrophic decrease in humus content, the use of new generation agrochemicals is necessary to 

restore and increase fertility. Current trends in the development of world science in the field of 

mineral fertilizer technology are aimed at the urgent need to find new solutions in the field of 

agrochemical technology and the involvement of non-traditional raw materials. 
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The introduction of microelement-containing compounds into complex fertilizers as a result 

of the chemical interaction of the components can lead to the conversion of nutrients into 

indigestible forms, loss of nutrients, efficiency, therefore we provide: 1. search for optimal initial 

components (secondary resources, production waste), selection of technological processes for 

obtaining highly effective agrochemicals; 

In this regard, the goal of this research is to develop a technology for producing 

microelement-containing NPK fertilizers; development of standards for the production 

technological regime, a fundamental flexible technological scheme for complex fertilizers. 

First of all, it was envisaged to develop a technology for extracting microelements from 

industrial waste (spent catalysts from the oil and gas and nitrogen industries); then introducing the 

obtained microelements into the composition of NPK fertilizers. 

Based on the research carried out and the data obtained, the optimal parameters for the 

decomposition of spent catalysts and the production of complex fertilizers consisting of salts of 

microelements and fertilizer salts were established. 

The technological scheme for the decomposition of spent catalysts consists of the following 

main technological stages: - loading of spent catalysts into a ball mill for grinding to sizes of 0.016 

and 0.5 mm; - loading a solvent into the reactor to decompose catalysts; - separation of the liquid 

phase from the solid; - the process of ammoniation of the resulting liquid phase; -filtration of the 

formed suspensions and evaporation of the liquid phase; -separation of the liquid phase from the 

solid and supply of the solid phase to the fertilizer synthesis unit. 

Thus, the spent catalyst from the hopper is fed through a screw feeder using a dispenser to the 

mill, where it is crushed to a size of 0.016 and 0.5 mm. After reaching certain conditions, the spent 

catalyst is fed into the solvent reactor, and 50% nitric acid is also supplied there from an additional 

collection through a pressure bank into the solvent reactor, where the catalysts are decomposed. 

The resulting suspension is fed to a centrifuge, where the liquid phase is separated from the 

solid, which is then fed to a saturator, where it is ammoniated to pH 5.5. The ammoniated catalyst 

solution is fed through a filter using a centrifugal pump and through a pressure tank to the 

evaporator, where evaporation occurs. Then the formed solid phase is directly fed to the fertilizer 

synthesis unit. 

For the physicochemical substantiation of the process of obtaining chlorine-free complex 

nitrogen-phosphorus-potassium fertilizers, fertilizer compositions were developed in the following 

ratios: N:P:K=1:1.3:1.2; N:P:K=1:1.3:1.6; N:P:K=1:1:1.8. The physicochemical and commercial 

properties of the obtained fertilizer samples were studied. The solubility was studied by visual-
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polythermic method and solubility depending on temperature and pressing pressure. Based on the 

research results, a technological scheme for the production of complex fertilizers has been 

proposed. 

The developed technological scheme for producing NPK fertilizers is shown in the figure. 

The technological scheme includes the following stages: - preparation of the dry mixture; - 

disintegration; - compaction with world elements; - pelletizing, granulation and drying; - 

classification. 

 
Rice. - Technological scheme for obtaining NPK compositions 

1-Collection of fertilizer salts; 2-dispenser; 3-screw feeder; 4- disintegrator; 5-press; 6- roar; 

7-elevator; 8- humidifier; 9- collection of ME solution; 10 - dispenser; 11 - drum granulator-dryer; 

12- elevator; 13- roar; 14-crusher; 15- firebox; 16-belt conveyor; 17- cyclone; 18-bag filter; 19-

suction fan 

 

The disintegrator simultaneously receives the calculated amount of fertilizer salts (ammonium 

monophosphate, potassium nitrate, urea and ammonium nitrate) from the collections through 

dispensers (2) into the disintegrator using a screw feeder into the granulator-humidifier. 

Microelements also arrive there at the same time; the resulting mixture of products is sent to a 

screw humidifier (8). Next, from (11), the moistened product is fed into the drum granulator-dryer 

(11). The granulated product is sent via an elevator to a classifier (18), in which larger fractions are 

crushed in a crusher (14) and returned to the elevator and then for classification. From the classifier, 

the finished product is sent to the warehouse. 

Thus, a technology has been developed for producing NPK fertilizers enriched with 

microelements extracted from industrial waste (spent catalysts from the oil, gas and nitrogen 

industries). 

Implementation of the results of the research will allow us to obtain: 

- significant economic effect due to the substitution of imported agrochemicals with domestic 

ones with high efficiency, obtaining high-quality yields, and the use of secondary raw materials; 

- in addition to the economic effect, the use of new water-soluble NPK multifunctional 

fertilizers will provide a significant environmental effect by restoring and increasing the natural 

fertility of land, reducing the loss of nitrogen and phosphorus by increasing the efficiency of 

macroelements and, accordingly, preventing environmental pollution. 

REFERENCES: 



Special Issue IJSSIR April 2023 
 
 

 

 
160 

ISSN 2277-3630 (online),  
Published by International journal of Social Sciences & Interdisciplinary Research.,  

COMPARATIVE STUDY OF LITERATURE, COMPARATIVE LINGUISTICS, TRANSLATION STUDIES  

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of 
Creative Commons Attribution License (CC BY). To view a copy of this license, 

visit https://creativecommons.org/licenses/by/4.0/ 

 

1. Russo, V.; Masiello, D.; Trifuoggi, M.; Di Serio, M.; Tesser, R. Design of an adsorption 

column for methylene blue abatement over silica: From batch to continuous modeling. Chem. Eng. 

J. 2016, 302, 287– 295,  DOI: 10.1016/j.cej.2016.05.020  

2. He, X.; Male, K. B.; Nesterenko, P. N.; Brabazon, D.; Paull, B.; Luong, J. H. 

T. Adsorption and Desorption of Methylene Blue on Porous Carbon Monoliths and Nanocrystalline 

Cellulose. ACS Appl. Mater. Interfaces 2013, 5, 8796– 8804,  DOI: 10.1021/am403222u  

3. Мирсалимова С.Р., Карабаева М.И., Салиханова Д. С. Изучение процесса 

грануляции активированного угля на основе растительного сырья. Научный вестник 

наманганскогогосударственного университета. 2021.№11. стр 83-87. 

4. Мирсалимова Саодат Рахматжановна, Салиханова Дилноза Саидакбаровна, 

Карабаева Муслима Ифтихоровна. Изучение свойств и методов активации 

углеродсодержащего сырья. (обзор) // Universum: технические науки. 2021. №4-4 (85). URL: 

https://cyberleninka.ru/article/n/izuchenie-svoystv-i-metodov-aktivatsii-uglerodsoderzhaschego-

syrya-obzor   

5. Мирсалимова С. Р., Салиханова Д. С., Карабаева М. И. Применение угольных 

адсорбентов на основе шишек сосны для очистки сточных вод в масложировой отрасли 

//Universum: технические науки. – 2022. – №. 2-5 (95). – С. 45-47. 

6. Р.Назирова, С.Таджиев, С.Мирсалимова, Ш.Хамдамова. //Интенсификация 

процесса получения сложных удобрений из местного сырья//.Монография. отв. ред. 

Б.С.Закиров. – Уфа: Omega science, 2019, 126 с. https://www.elibrary.ru/item.asp?id=41588683  

7. М.Собиров, Р.Назирова, Ш.Хамдамова, С.Таджиев.//Интенсификация процесса 

получения комплексных суспендированных удобрений с инсектицидной активностью//. 

Монография. Фергана-Винница: ОО «Европейская научная платформа», 2020. 137 с. 

https://doi.org/10.36074/tad-sob-naz-ham.monograph  

8. Икрамов, М., Назирова, Р., Мирсалимова, С., Таджиев, С. //Новые виды 

суспендированных удобрений на основе местного сырья//. Монография. Фергана-Винница: 

ОО «Европейская научная платформа», 2020. 123 с.  https://doi.org/10.36074/ik-na-mi-

ta.monograph   

9. Назирова Р.М., Таджиев С.М., Мирсалимова С.Р., Кодирова М.Р          //Сложные 

удобрения на основе азотнокислотной переработки необогащённой фосфоритной муки в 

присутствии нитрата аммония//. Universum: технические науки: научный журнал. – № 6(75). 

Часть 3. М., Изд.  «МЦНО»,  2020.  –  стр 18-22. https://cyberleninka.ru/article/n/slozhnye-

udobreniya-na-osnove-azotnokislotnoy-pererabotki-neobogaschyonnoy-fosforitnoy-muki-v-

prisutstvii-nitrata-ammoniya   

10. Nazirova R.M., Khoshimov A.A., Tadjiyev S.M., Mirsalimova S.R. //Investigation of 

solubility kinetics and interaction of stabilizing additive in production of complex fertilizers based 

on granular nitrate and stabilizing additives//. Academicia an international multidisciplionary 

research journal. 2020. vol 10.issue 5,may page 657-664. 

https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=10&issue=5&article=091   

11. Назирова Р.М., Таджиев С.М., Хошимов А.А., Мирсалимова С.Р.                

//Изучение физико-химических свойств добавок при производстве новых видов сложных 

стабилизированных удобрений//. Universum: технические науки: научный журнал. – № 5(74). 

Часть 2. М., Изд.  «МЦНО»,  2020.  –  стр 69-73. https://cyberleninka.ru/article/n/izuchenie-

fiziko-himicheskih-svoystv-dobavok-pri-proizvodstve-novyh-vidov-slozhnyh-stabilizirovannyh-

udobreniy   

12. Назирова Р.М, Таджиев С.М., Мирсалимова С.Р., Хошимов А.А.               //Сложные 

удобрения на основе азотно-сернокислотной переработки необогащенной фосмуки, нитрата 

аммония и карбамида//. “Проблемы современной науки и образования” научно-

https://cyberleninka.ru/article/n/izuchenie-svoystv-i-metodov-aktivatsii-uglerodsoderzhaschego-syrya-obzor
https://cyberleninka.ru/article/n/izuchenie-svoystv-i-metodov-aktivatsii-uglerodsoderzhaschego-syrya-obzor
https://www.elibrary.ru/item.asp?id=41588683
https://doi.org/10.36074/tad-sob-naz-ham.monograph
https://doi.org/10.36074/ik-na-mi-ta.monograph
https://doi.org/10.36074/ik-na-mi-ta.monograph
https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotnokislotnoy-pererabotki-neobogaschyonnoy-fosforitnoy-muki-v-prisutstvii-nitrata-ammoniya
https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotnokislotnoy-pererabotki-neobogaschyonnoy-fosforitnoy-muki-v-prisutstvii-nitrata-ammoniya
https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotnokislotnoy-pererabotki-neobogaschyonnoy-fosforitnoy-muki-v-prisutstvii-nitrata-ammoniya
https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=10&issue=5&article=091
https://cyberleninka.ru/article/n/izuchenie-fiziko-himicheskih-svoystv-dobavok-pri-proizvodstve-novyh-vidov-slozhnyh-stabilizirovannyh-udobreniy
https://cyberleninka.ru/article/n/izuchenie-fiziko-himicheskih-svoystv-dobavok-pri-proizvodstve-novyh-vidov-slozhnyh-stabilizirovannyh-udobreniy
https://cyberleninka.ru/article/n/izuchenie-fiziko-himicheskih-svoystv-dobavok-pri-proizvodstve-novyh-vidov-slozhnyh-stabilizirovannyh-udobreniy


Special Issue IJSSIR April 2023 
 
 

 

 
161 

ISSN 2277-3630 (online),  
Published by International journal of Social Sciences & Interdisciplinary Research.,  

COMPARATIVE STUDY OF LITERATURE, COMPARATIVE LINGUISTICS, TRANSLATION STUDIES  

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of 
Creative Commons Attribution License (CC BY). To view a copy of this license, 

visit https://creativecommons.org/licenses/by/4.0/ 

 

методический журнал. Издательство «Проблемы науки». Москва, 2020. № 5 (150). стр 20-25. 

https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotno-sernokislotnoy-pererabotki-

neobogaschennoy-fosmuki-nitrata-ammoniya-i-karbamida   

13. Назирова Р.М., Таджиев С.М., Мирсалимова С.Р., Хамдамова З.                

//Интенсификация  процесса получения комплексных удобрений на основе местного сырья//. 

Научно-методический журнал ”Наука, техника и образование” - 2019-№ 9 (62) с.8-12. 

https://cyberleninka.ru/article/n/intensifikatsiya-protsessa-polucheniya-kompleksnyh-udobreniy-na-

osnove-mestnogo-syrya  

14. Назирова Р.М., Мирзаолимов А.Н., Таджиев С.М., Мирсалимова С.Р. //Разработка 

технологии азотно-серного жидкого удобрения на основе местного сырья// Universum: 

технические науки: научный журнал. – № 8(77). Часть 3. М., Изд.  «МЦНО»,  2020.  –  стр 33-

38. https://cyberleninka.ru/article/n/razrabotka-tehnologii-azotno-sernogo-zhidkogo-udobreniya-na-

osnove-mestnogo-syrya      

15. Назирова Р.М, Таджиев С.М., Мирсалимова С.Р., Худаярова Д. //Интенсивная 

технология получения NPK-удобрений на основе мытого сушёного концентрата 

Центральных Кызылкумов//. Научно-методический журнал ”Проблемы современной науки и 

образования ” -2019.-№2(135), с.6 https://cyberleninka.ru/article/n/intensivnaya-tehnologiya-npk-

udobreniy-na-osnove-mytogo-sushyonogo-kontsentrata-tsentralnyh-kyzylkumov   

16. Abdurakhmonova N.K., Nazirova R.M., Mirsalimova S.R.//Рhosphoric-potash fertilizers 

based on sulfuric acid Processing of phosphorite flour and potassium Chloride//. Academicia an 

international multidisciplionary research journal. 2020. vol 10.issue 10, october, page 252-255. 

https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=10&issue=10&article=036   

 

 

https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotno-sernokislotnoy-pererabotki-neobogaschennoy-fosmuki-nitrata-ammoniya-i-karbamida
https://cyberleninka.ru/article/n/slozhnye-udobreniya-na-osnove-azotno-sernokislotnoy-pererabotki-neobogaschennoy-fosmuki-nitrata-ammoniya-i-karbamida
https://cyberleninka.ru/article/n/intensifikatsiya-protsessa-polucheniya-kompleksnyh-udobreniy-na-osnove-mestnogo-syrya
https://cyberleninka.ru/article/n/intensifikatsiya-protsessa-polucheniya-kompleksnyh-udobreniy-na-osnove-mestnogo-syrya
https://cyberleninka.ru/article/n/razrabotka-tehnologii-azotno-sernogo-zhidkogo-udobreniya-na-osnove-mestnogo-syrya
https://cyberleninka.ru/article/n/razrabotka-tehnologii-azotno-sernogo-zhidkogo-udobreniya-na-osnove-mestnogo-syrya
https://cyberleninka.ru/article/n/intensivnaya-tehnologiya-npk-udobreniy-na-osnove-mytogo-sushyonogo-kontsentrata-tsentralnyh-kyzylkumov
https://cyberleninka.ru/article/n/intensivnaya-tehnologiya-npk-udobreniy-na-osnove-mytogo-sushyonogo-kontsentrata-tsentralnyh-kyzylkumov
https://www.indianjournals.com/ijor.aspx?target=ijor:aca&volume=10&issue=10&article=036

