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ABSTRACT 

This article discusses the advantages and disadvantages of modern technologies 

for the extraction of molybdenum, rhenium, copper, iron and rare metals, as well as 

an analysis of traditional technologies for processing molybdenum solid industrial 

waste and waste solutions. 

Key words: molybdenum, sludge, magnetic separation, waste, sorption, reagent, 

molybdenum extraction. 

АННОТАЦИЯ 

В данной статье рассмотрены преимущества и недостатки современных 

технологий извлечения молибдена, рения, меди, железа и редких металлов, а 

также проведен анализ традиционных технологий переработки молибдена в 

твердые промышленные отходы и отработанные растворы. 

Ключевые слова: молибден, шлам, магнитная сепарация, отходы, сорбция, 

реагент, извлечение молибдена. 

INTRODUCTION 

The advantages and disadvantages of today’s technologies for extracting of 

molybdenum , copper, iron, and rare metals are studied, also traditional technologies 

molybdenium industry solid waste and waste solution processing are analyzed.  

Literature analysis shows that ion exchange technologies for extracting 

molybdenum from man-made solutions have been considered, methods for increasing 

the degree of separation of molybdenum have been studied, also studied foreign 

technologies of nitrate acid processing of molybdenum from solid waste. The results 

of the analysis of the literature determine that the research of methods for 
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accelerating the processes of sorption of molybdenum with the participation of highly 

effective resins is one of the urgent tasks.[1]  

DISCUSSION 

Objects of research on the formation of solid and liquid waste were identified, 

materials on chemistry and mineralogical composition-research object and analysis, 

based on the data of chemical and mineralogical analysis, research methods were 

developed for extracting valuable components from solid waste and industrial sewage, 

and a sequence of works was developed for each experiment, that’s is to say, 

magnetic separation test of puff pastry, selective transfer of molybdenum, copper and 

other structural metals to solution, copper deposition from solution, sorption and 

extraction of molybdenum and rhenium from stored solutions and a sequence of 

processes was developed for their disposal using abandoned solutions. 

RESULTS 

Experiments on the enrichment of suspension cake magnetic method are carried 

out on the laboratory sorter in a continuous mode at the strength of the magnetic field 

of 360 ka / c.When performing the work, the following parameters are variable: 

sorting duration (5, 10, 15 minute), S:L ratio=1: 1, 1:2, 1: 3, fever(20, 30, 40 0C).[2] 

The results of experimental tests in which it was shown that magnetic separation 

of sludge-cake and enrichment of molybdenite, as well as treatment of applewood 

semi-finished product containing 12-15% sulfide iron with nitric acid oxidizes 

trivalent iron to the hydrated oxide form by 95.0-98.0% are presented. In addition, the 

puff cake contains large amounts of ferromolybdenite, which retains 30% of the iron 

hydroxide.Studies have shown that, since oxides and hydrated iron oxides have a low 

magnetic property, this is the basis for separating iron from the contents of the sludge 

kek. Studies have found that large amounts of iron can be transferred to enrichment 

using aqueous magnetic separation with the addition of magnetic particles and 

PАА(polyacrylamide) [3] 

 

Images 3-4 show the results of phase 2 selective smelting experiments on the 

extraction of molybdenum and other expensive components from magnetic separation 

waste. From the pictures it can be concluded that the output of the kek is correctly 

proportional to the amount of Na2CO3 in the solution. 

Figure 4 shows that when the concentration of soda was from 125 g/l to 135 g/l, 

there was a significant change in the process, that is, the output of the kek increased 

from 57.14% to 81.2%. 
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Wash: With 1.48% molybdenum, 90.0 g of the second stage kek was loaded 

into a laboratory reactor with a mixer for washing q:S=1:5, and after two-stage 

washing, 4.2÷ 6, 2 g/l molybdenum, 32.0÷9.0 g/l of soda 1.52 liters of washed water 

were obtained. The output of the washed cake was 70.0, humidity 48,0 %, 

composition ( % ): Mo 1,2, Re 0,016, MoS2 0,48, Fe 1,7, Cu 3,93. The degree of 

separation of molybdenum into the washed solution was 56.3. Molybdenum 

separation from abandoned kek to solution as a result of two-stage selective melting 

and kek washing was 79.9 % 6   (pic. 2). 
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pic. 2.Effect of Soda concentrate on the selective dissolution process 

(Stage 2 for selective smelting) 

pic. 2. Soda Concentration on the 

Selective Dissolution Process (for 

Stage 2 Selective Dissolution) 

pic. 1. The graph of the dependence of 

the obtained product, cake yield and 

moisture on the concentration of soda 
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Figure 5 shows that when the concentration of soda was from 125 g/l to 135 g/l, 

there was a significant change in the process, that is, the output of the kek increased 

from 70% to 86%. 

From Figure 3 and Figure 4, we can conclude that the important result of 

changing the process parameters is observed when the soda concentration changes in 

the range of 120÷135 g/L. 

Later, the process of sorption of molybdenum and rhenium from mixed solutions 

in ion – exchange resins A – 100 (Mo) and A-170 was studied. 

The proximity of the results of laboratory studies and experimental-industrial 

tests confirms that the developed technology of selective melting of two-stage soda 

with washing of the kek provides the transition of molybdenum to a solution of up to 

89.3÷ 90.1%, while its content is 18.0-22.0 g/l molybdenum, and the taking kek 

contains 1.0 ÷ 1.03% molybdenum. The resulting kekk was found to contain copper 

(3.5÷3.9 %), gold 50.0 g/t, silver 84.0 g/t and it serves as a secondary raw material to 

extract useful components such as gold, silver, copper. It was found that the amount 

of rhenium in the solutions obtained during the selective thawing process is up to 

670.0 mg/l.[6] 

The abandoned solutions of the magnetic separation of the puff pastry are 

known to be the same in chemical composition as the abandoned solutions of the 

slurry field, because the slurry is separated from the same solution. The study of 

methods for extracting molybdenum, rhenium and other valuable components should 

be carried out from mixed solutions of a poof pastry field, abandoned solutions of 

magnetic separation of iron and current waste of molybdenum production, which 

produces ITB. The extraction of molybdenum, rhenium, copper, gold and silver from 

these solutions is of industrial importance. It is known that for the extraction of 

molybdenum and rhenium in these solutions, a harmful element is copper in the form 

of copper-sulfate. Theoretical and laboratory studies were carried out on the 

purification of abandoned solutions from copper. The methodology of the experiment 

of cementing copper from abandoned solutions is as follows: the density of the 

solution is obtained by polishing from d=1.15 g/dm3 to d=1.18 g/dm3, a laboratory 

reactor with a voltage of 5 l is injected with 3 liters of polished abandoned solution 

and to precipitate copper, 1-2 times sodium sulfide is added in the stoichiometric 

required amount, mixed in 60-80℃ temperature, a precipitate of copper sulfate is 

formed in the solution, and with the help of filtration, the precipitate is separated 

from the solution. 
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Picture 6 and picture 7 show the results of laboratory studies on the purification 

of abandoned solutions from copper. We can see that with the increase in sodium 

sulfide consumption, the rate of copper deposition increases, and the na2s 

consumption reaches 96% when it is 250 gr. Also, in laboratory tests, the effect of 

copper deposition time using sodium sulfide was studied, and the maximum copper 

deposition rate was achieved within 2 hours. As for the optimal method of settling 

(cementing) copper from abandoned solutions: The Na2s consumption is not less than 

1.5 times the stoichiometric amount of copper deposition, at a temperature of 60℃, 

30 minutes. In the built-in mode, the rate of deposition of copper from the solution 

reaches up to 95.8%. 

 

An enrichment with 22.4% copper is 

obtained in the composition. It was found that solutions purified from copper contain 

6.0 Cu; 86.6 Mo; 9.1 Re; 59.95 Fe (mg/l). The technical characteristics of the 

developed sorption technology of the resulting TMA and AMG are presented in 

Table 4. 

Table-4 

Chemical composition of TMA and PMA samples obtained as a result of the 

experiment 

Pointer name 

The norm 

Ts 00193950-

083:2018 

ГОСТ 

2677-78 
Experience number 

Mass fraction Type-1 Type-2  №1 №2 №3 №4 

 
pic. 3. Dependence of the degree of copper 

deposition from an abandoned solution on the 

effects of na2s consumption 

 
pic. 7. Dependence of copper deposition from 

an abandoned solution on mixing time 
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Molybdenum 

anhydride (MoO3), 

not less than % 

76 74 78 67,33 83,66 92,87 91,17 

Iron (Fe)%, no more 

than 
0,03 0,2 0,007 0,0025 0,004 0,017 0,007 

Aluminum (Al)%, 

no more than 
0,005 0,04 0,005 0,0014 0,0014 0,0018 0,0017 

Nickel (Ni)%, no 

more than 
0,001 0,001 0,005 0,001 0,001 0,011 0,0037 

Manganese (Mn)%, 

no more than 
  0,01 0,001 0,001 0,001 0,001 

Silicon (Si)%, no 

more than 
0,05 0,3 0,01 0,006 0,005 0,008 0,004 

Calcium (Ca)%, no 

more than 
  0,004 0,006 0,003 0,005 0,005 

Magnesium (Mg)%, 

no more than 
0,001 0,001 0,0015 0,004 0,002 0,0036 0,0026 

Arsenic (As)%, no 

more than 
0,003 0,003 0,003 0,002 0,002 0,002 0,002 

Phosphorus (P)%, 

no more than 
0,002 0,002 0,002 0,002 0,003   

  

CONCLUSION 

Laboratory experiments and experiment-in tests carried out on industrial 

machines, it was found that the most effective and high-selectivity molybdenum 

sorbent from the solutions under study is the "Purolite" brand A-100 (Mo) sorbent 

and the "Purolite" brand A-170 resin for the sorption of rhenium. 

 

REFERENCES 

1. Шарипов Х.Т., Борбат В.Ф., Даминова Ш.Ш., Кадирова З.Ч. Химия и 

технология платиновых металлов. Тошкент «Университет» 2018г. С. 3-5, 

14-17, 14-28, 35-40. 

2. Хасанов А.С., Санакулов К.С., Юсупходжаев А.А. Рангли металлар 

металлургияси. Ўқув қўлланма. «Фан» нашриёти. Тошкент 2009й. С.19-24 

и 25-33.  

3. Санакулов К.С., Хасанов А.С. Переработка шлаков медного 

производства, Ташкент «Фан», АН РУз., 2007г. 15с.   



Oriental Renaissance: Innovative, 

educational, natural and social sciences 

 

VOLUME 2 | ISSUE 12 

ISSN  2181-1784 

Scientific Journal Impact Factor  SJIF 2022: 5.947 

Advanced Sciences Index Factor  ASI Factor  = 1.7 
  

65 

w

www.oriens.uz December  2022 
 

4. Шодиев А.Н., Туробов Ш.Н., Намазов С.З., Хамидов М.Б., Шукиров 

О.М., Яндашев А.А. Извлечение редких металлов из технологических 

растворов, образующихся при выщелачивании огарка. XII International 

correspondence scientific specialized conference «International scientific 

review of the technical sciences, mathematics and computer science» 

BOSTON. (USA). October10-11, 2019 г. С. 22-28. 

5. ПирматовЭ.А., ХасановА.С., ШодиевА.Н., АзимовО.А. Research of 

technology for extraction of rare and noble metals from reset cues and sludge 

field solutions // ЕвразийскийСоюзУченых (ЕСУ)- Москва, 2020. № 6, С. 

13-18. 

6. Учкун Худойназар Угли Эшонкулов ХАРАКТЕРИСТИКА И ТИПЫ 

ЖЕЛЕЗНЫХ СЫРЁ BARQARORLIK VA YETAKCHI TADQIQOTLAR 

ONLAYN ILMIY JURNALI 2 (11), 303-308 

7. Каюмов, О. А. У., Хакимов, К. Ж., Эшонкулов, У. Х. У., Боймуродов, Н. 

А., & Норкулов, Н. М. У. (2021). Изучение химического, гранулометрического, 

фазового состава золотосодержащих смешанных руд. Universum: технические 

науки, (3-3 (84)), 45-49. 

8. Шодиев, А. Н. У., Пирматов, Э. А., Хасанов, А. С., & Туробов, Ш. Н. 

(2022). АНАЛИЗ И СПОСОБЫ ПЕРЕРАБОТКИ МОЛИБДЕНСОДЕРЖАЩЕГО 

СЫРЬЯ. Universum: технические науки, (5-3 (98)), 35-38. 

9. Шодиев, А. Н. У., Аликулов, Ш. Ш., Уринова, Х. Ш., Темиров, К. А. У., & 

Абдуллаев, З. О. У. (2022). СТЕНДОВЫЕ ИСПЫТАНИЯ 

ГИДРОДИНАМИЧЕСКОГО ПРОЦЕССА ПРИ ПОДЗЕМНОМ 

ВЫЩЕЛАЧИВАНИИ УРАНА. Universum: технические науки, (2-6 (95)), 14-19. 

10. Шодиев, А. Н. У., Хасанов, А. С., Каюмов, О. А. У., & Ёрматов, Д. А. У. 

(2022). ИССЛЕДОВАНИЕ РАЗРАБОТКИ ТЕХНОЛОГИИ ИЗВЛЕЧЕНИЯ 

МОЛИБДЕНА И ДРУГИХ ЦЕННЫХ КОМПОНЕНТОВ ИЗ ХВОСТОВ 

МАГНИТНОЙ СЕПАРАЦИИ. Universum: технические науки, (2-2 (95)), 30-35. 

11. Шодиев, А. Н. У., Норбоева, Р. Н., Хасанов, А. С., & Туробов, Ш. Н. 

(2022). АНАЛИТИЧЕСКИЙ ОБЗОР СПОСОБОВ ПЕРЕРАБОТКИ И 

МОЛИБДЕНОВЫХ КОНЦЕНТРАТОВ И ПРОМПРОДУКТОВ. Universum: 

технические науки, (5-3 (98)), 31-34. 

12. Хасанов, А. С., Шодиев, А. Н., & Каюмов, О. А. (2022). ИЗУЧЕНИЕ 

ТЕХНОЛОГИИ ПЕРЕРАБОТКИ МОЛИБДЕНОВОГО КОНЦЕНТРАТА И 

ИЗВЛЕЧЕНИЕ МОЛИБДЕНА ИЗ РАЗЛИЧНЫХ СБРОСНЫХ ОТХОДОВ И 

https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=Qr4NplAAAAAJ&citation_for_view=Qr4NplAAAAAJ:hFOr9nPyWt4C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=Qr4NplAAAAAJ&citation_for_view=Qr4NplAAAAAJ:hFOr9nPyWt4C


Oriental Renaissance: Innovative, 

educational, natural and social sciences 

 

VOLUME 2 | ISSUE 12 

ISSN  2181-1784 

Scientific Journal Impact Factor  SJIF 2022: 5.947 

Advanced Sciences Index Factor  ASI Factor  = 1.7 
  

66 

w

www.oriens.uz December  2022 
 

РАСТВОРОВ. In Научные основы и практика переработки руд и техногенного 

сырья (pp. 125-129). 

13. АН Шодиев, ШН Туробов МОЛИБДЕН ТАРКИБЛИ ЧИҚИНДИЛАРДАН 

МОЛИБДЕН АЖРАТИБ ОЛИШ ТЕХНОЛОГИЯСИНИ ТАДҚИҚ ҚИЛИШ// 

Инновацион технологиялар. Каршинский инженерно-экономический институт-

2022. C- 55-61 

14. Хасан Тураббоевич Раббимов, Шухрат Шарофович Аликулов, Амир 

Муродович Хужакулов ИССЛЕДОВАНИЯ ХАРАКТЕРИСТИКИ РАЙОНА И 

ОСОБЕННОСТИ ДОБЫЧИ УРАНА ИЗ СЛАБОПРОНИЦАЕМЫХ РУД// 

Главный редактор: Ахметов Сайранбек Махсутович, д-р техн. наук; 

Заместитель главного редактора: Ахмеднабиев Расул Магомедович, канд. техн. 

наук; Члены редакционной коллегии. 2021/11 .C- 20 

15. Shakhriddin Nasritdinovich Turobov, Asel Sultanbekovna Kattabekova, Aziza 

Bozorovna Azimova CURRENT STATE OF PRODUCTION AND PROCESSING 

OF VANADIUM-CONTAINING RAW MATERIALS// International scientific 

review of the technical sciences, mathematics and computer science. 2021. C- 38-44 

16. Шахриддин Насритдинович Туробов, Абдурашид Солиевич Хасанов, 

Аббос Неъмат Угли Шодиев ТЕХНОЛОГИЯ ПЛАВКИ СТАЛЕЙ И 

ЛЕГИРОВАНИЯ ОТРАБОТАННЫМ ВАНАДИЕВЫМ КАТАЛИЗАТОРОМ// 

Journal of Advances in Engineering Technology. Общество с ограниченной 

ответственностью «Science Algorithm»- 2021. C 72-77 

17. АН Шодиев, ИН Муродов, СС Рустамова. ХАРАКТЕРИСТИКА 

МОРФОЛОГИЧЕСКОЙ СТРУКТУРЫ МИНЕРАЛОВ ФРАНКОЛИТА И 

КАЛЬЦИТА В ФОСФОРИТОВЫХ ОТХОДАХ (ШЛАМАХ) ПОСЛЕ 

КИСЛОТНОЙ ОБРАБОТКИ// итогам Международной научно-практической 

конференции (Таганрог, 09 февраля 2021 г.).-Стерлитамак: АМИ, 2021.-71 с.. 

2021. C- 62 

18. Ш.Н.Туробов. Х.Т.Шарипов, А.С.Хасанов, Э.А.Пирматов, А.Н.Шодиев 

ИССЛЕДОВАНИЕ ТЕХНОЛОГИИ ИЗВЛЕЧЕНИЯ РЕДКИХ И 

БЛАГОРОДНЫХ МЕТАЛЛОВ ИЗ СБРОСНЫХ КЕКОВ И РАСТВОРОВ 

ШЛАМОВОГО ПОЛЯ.// Композицион материаллар. Kompozit 

Nanotexnologiyasi- 2020/7/1 .C- 3. 

19. Abbos Nematovich Shodiyev, Abdurashid Saliyevich Hasanov, Oybek 

Ahmadovich Azimov Research of technology for extraction of rare and noble metals 

from reset cues and sludge field solutions// Евразийский союз ученых. 

https://cyberleninka.ru/article/n/molibden-tarkibli-chi-indilardan-molibden-azhratib-olish-tehnologiyasini-tad-i-ilish
https://cyberleninka.ru/article/n/molibden-tarkibli-chi-indilardan-molibden-azhratib-olish-tehnologiyasini-tad-i-ilish
https://7universum.com/pdf/tech/11(92)/11(92_5).pdf#page=20
https://7universum.com/pdf/tech/11(92)/11(92_5).pdf#page=20
https://elibrary.ru/item.asp?id=46165791
https://elibrary.ru/item.asp?id=46165791
https://cyberleninka.ru/article/n/tehnologiya-plavki-staley-i-legirovaniya-otrabotannym-vanadievym-katalizatorom
https://cyberleninka.ru/article/n/tehnologiya-plavki-staley-i-legirovaniya-otrabotannym-vanadievym-katalizatorom
https://ami.im/sbornik/MNPK-TT-83.pdf#page=62
https://ami.im/sbornik/MNPK-TT-83.pdf#page=62
https://ami.im/sbornik/MNPK-TT-83.pdf#page=62
https://ami.im/sbornik/MNPK-TT-83.pdf#page=62


Oriental Renaissance: Innovative, 

educational, natural and social sciences 

 

VOLUME 2 | ISSUE 12 

ISSN  2181-1784 

Scientific Journal Impact Factor  SJIF 2022: 5.947 

Advanced Sciences Index Factor  ASI Factor  = 1.7 
  

67 

w

www.oriens.uz December  2022 
 

ОБЩЕСТВО С ОГРАНИЧЕННОЙ ОТВЕТСТВЕННОСТЬЮ" ЛОГИКА+"- 

2020.C- 13-17 

20. Азимов О.А. Шодиев А.Н., Хасанов А.С. Research of technology for 

extraction of rare and noble metals from reset cues and sludge field solutions// 

Евразийский Союз Ученых (ЕСУ). ООО «Логига+»- 2020.C- 13-18 

21. Камол Жураевич Хакимов, Ибодулла Муродуллаевич Ражаббоев, Дилдора 

Анваровна Абдуллаева ОПРЕДЕЛЕНИЕ ЯВЛЕНИЯ КОЛЬМАТАЦИИ В 

ГЕОТЕХНОЛОГИЧЕСКИХ СКВАЖИНАХ// INTERNATIONAL SCIENTIFIC 

REVIEW OF THE TECHNICAL SCIENCES, MATHEMATICS AND 

COMPUTER SCIENCE.  SCIENTIFIC REVIEW OF THE TECHNICAL 

SCIENCES …, 2019.C- 46-50 

22. ЭА Пирматов, АН Шодиев, ЗБ Рахимжонов, АА Саидахмедов, ДК 

Хакбердиев ИССЛЕДОВАНИЕ ПРОЦЕССА РЕГЕНЕРАЦИИ СОДЫ И 

ЩЕЛОЧИ ИЗ СОДОВЫХ РАСТВОРОВ ВЫЩЕЛАЧИВАНИЯ СПЕКОВ 

МЕМБРАННЫМ ЭЛЕКТРОЛИЗОМ// KOMPOZITSION MATERIALLAR.C- 

152 

23. ИА Тагаев, АА Саидахмедов, АН Шодиев, ШС Шарипов, ЭЭ Эгамбердиев 

ИЗУЧЕНИЕ ХАРАКТЕРА И СТЕПЕНИ РАСТВОРИМОСТИ НЕКОТОРЫХ 

ЭЛЕМЕНТОВВ СОСТАВЕ СУЛЬФИДНЫХ РУД// 

24. АА Саидахмедов, СЗ Намазов, АН Шодиев О ВОЗМОЖНОСТИ 

ОБОГАЩЕНИЯ ОТХОДОВ КУЧНОГО ВЫЩЕЛАЧИВАНИЯ 

ЗОЛОТОСОДЕРЖАЩИХ РУД МЕТОДОМ ГРАВИТАЦИИ// и 

нанокомпозиционные материалы: структура, свойства и применение».C- 249 

 

https://elibrary.ru/item.asp?id=37295907
https://elibrary.ru/item.asp?id=37295907
https://www.researchgate.net/profile/Saodat-Mirzajonova/publication/365098385_MIS_BOJITIS_FABRIKASI_CIKINDILARI_TARKIBIDAN_TEMIR_VA_ALUMINIJ_BIRIKMALARINI_AZRATIB_OLIS_TEHNOLOGIASI/links/6364f9852f4bca7fd0301a8d/MIS-BOJITIS-FABRIKASI-CIKINDILARI-TARKIBIDAN-TEMIR-VA-ALUMINIJ-BIRIKMALARINI-AZRATIB-OLIS-TEHNOLOGIASI.pdf#page=153
https://www.researchgate.net/profile/Saodat-Mirzajonova/publication/365098385_MIS_BOJITIS_FABRIKASI_CIKINDILARI_TARKIBIDAN_TEMIR_VA_ALUMINIJ_BIRIKMALARINI_AZRATIB_OLIS_TEHNOLOGIASI/links/6364f9852f4bca7fd0301a8d/MIS-BOJITIS-FABRIKASI-CIKINDILARI-TARKIBIDAN-TEMIR-VA-ALUMINIJ-BIRIKMALARINI-AZRATIB-OLIS-TEHNOLOGIASI.pdf#page=153
https://www.researchgate.net/profile/Saodat-Mirzajonova/publication/365098385_MIS_BOJITIS_FABRIKASI_CIKINDILARI_TARKIBIDAN_TEMIR_VA_ALUMINIJ_BIRIKMALARINI_AZRATIB_OLIS_TEHNOLOGIASI/links/6364f9852f4bca7fd0301a8d/MIS-BOJITIS-FABRIKASI-CIKINDILARI-TARKIBIDAN-TEMIR-VA-ALUMINIJ-BIRIKMALARINI-AZRATIB-OLIS-TEHNOLOGIASI.pdf#page=153
https://www.researchgate.net/profile/Ilhom-Tagayev/publication/343905281_IZUCENIE_HARAKTERA_I_STEPENI_RASTVORIMOSTI_NEKOTORYH_ELEMENTOVV_SOSTAVE/links/5f476ec592851c6cfde56116/IZUCENIE-HARAKTERA-I-STEPENI-RASTVORIMOSTI-NEKOTORYH-ELEMENTOVV-SOSTAVE.pdf
https://www.researchgate.net/profile/Ilhom-Tagayev/publication/343905281_IZUCENIE_HARAKTERA_I_STEPENI_RASTVORIMOSTI_NEKOTORYH_ELEMENTOVV_SOSTAVE/links/5f476ec592851c6cfde56116/IZUCENIE-HARAKTERA-I-STEPENI-RASTVORIMOSTI-NEKOTORYH-ELEMENTOVV-SOSTAVE.pdf
https://www.researchgate.net/profile/Surayyo-Abduraxmonova/publication/339947876_MATERIALY_2018_Fan_va_tarakkiet/links/5e6f4954458515e5557fce19/MATERIALY-2018-Fan-va-tarakkiet.pdf#page=249
https://www.researchgate.net/profile/Surayyo-Abduraxmonova/publication/339947876_MATERIALY_2018_Fan_va_tarakkiet/links/5e6f4954458515e5557fce19/MATERIALY-2018-Fan-va-tarakkiet.pdf#page=249
https://www.researchgate.net/profile/Surayyo-Abduraxmonova/publication/339947876_MATERIALY_2018_Fan_va_tarakkiet/links/5e6f4954458515e5557fce19/MATERIALY-2018-Fan-va-tarakkiet.pdf#page=249

