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Abstract 

This paper evaluates why and how drying matters in producing coal-dust briquettes. We 

compare common drying routes—natural air/sun drying, warm-air convective drying (80–

120 °C), low-temperature vacuum drying, and microwave/infrared options—with respect to 

moisture removal rate, energy use, and effects on briquette quality. Results indicate that 

reducing feed moisture to a controlled target (typically 6–12%, depending on coal rank and 

binder) increases green and cured strength, lowers cracking during handling, and improves 

combustion efficiency. Proper drying also reduces the release of toxic gases during use by 

decreasing incomplete combustion and volatile carry-over associated with excess moisture. 

However, over drying can raise dusting and binder demand; thus, process control (inlet 

temperature, residence time, airflow) is critical. Overall, optimized drying is a key lever for 

safer, cleaner, and more durable coal-dust briquettes. 
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Introduction 

There are 3 large coal mines in the Republic of Uzbekistan, of which the Angren coal 

mine is the leader in the main coal supply. Its share in the provision of solid fuels is 85%. These 

fuels are extracted under the influence of the external environment at various temperatures and 

humidity. Coal is a sedimentary rock of a plant formed over time, consisting mainly of carbon 

and a number of other chemical elements. 

The composition of coal depends on how many years it has been stored, and its 

combustion rate is determined. In terms of coal classification, brown coal is considered the 

youngest coal, followed by hard coal, and finally, the oldest coal is anthracite. Depending on 

how long the coal product is stored underground, a decrease in its carbon concentration, volatile 

components, and moisture content is observed. These indicators in brown coals are 20-40% 

moisture content and more than 30% volatile components. In anthracite coals, both indicators 

are 5-7%. Today, the moisture content of coal used by consumers is 25%. Under this humidity, 

a large amount of toxic gases is released from the composition of burning coal pieces [1]. 

Materials and methods 

Coal products used by consumers are burned without any processing. In addition to 

the main components of coal, coal contains various non-combustible ash-forming additives. 

This prevents environmental pollution and the complete combustion of coal. In addition, the 

presence of pebbles in the coal reduces the specific combustion temperature of the coal. When 

classifying and extracting coal, the amount of minerals in its composition varies [2.3]. 

Depending on the time of coal storage in the earth's interior, the ash content ranges from 6 to 

30%. The maximum ash content of brown coal intended for use by consumers should not 

exceed 10%. 

 

Table 1. Physicochemical properties of Angren brown coal 

Name of raw 

material 

Moisture 

content, % 

Ash content, % Organic substances, 

% 
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Angren brown 

coal 

25 13,7 61,3 

Coal briquettes 7,9 8,5 83,6 

 
Another harmful component of coal is sulfur. During the combustion of sulfur, oxides 

are released from its composition, which in the atmosphere turn into sulfuric acid. It poisons 

and pollutes the environment and produces acidic condensate, which destroys the furnaces used 

by consumers. According to environmental requirements, the sulfur content in coal is usually 

allowed in the range of 0.1-1% [4.5]. 

Brown coal has significantly lower strength compared to other types of hard coal and 

anthracite. Currently, 80-90% of coal used by consumers is brown coal. This coal is easy to 

decompose due to its low strength during extraction, transportation, and operation. Crushed 

coal particles cause inconvenience to consumers. To eliminate these problems, various 

briquetting methods are currently being used. In our republic, brown coal powder is mainly 

used in the briquetting process. In the Angren coal mines, coal dust of this type makes up 50-

60%. Coal grains found in these cases are convenient to process [6.7]. 

Removing moisture from coal particles before briquetting is one of the important tasks. 

In this case, the small pieces of coal separated during the briquette production process are first 

crushed in a grinder to a size of less than 5 mm. It is more convenient to remove moisture from 

coal in powder form compared to drying the moisture in briquettes. If the coal powder is not 

dried before briquetting, this moisture combines with the binder moisture during the briquetting 

process, leading to an increase in moisture content in the mixture and the formation of residual 

moisture after the drying process. Briquettes obtained by this method do not burn completely, 

leading to an increase in ash content and the formation of toxic gases during combustion. The 

quality indicators of the produced briquettes do not fully ensure their suitability for export. To 

identify existing problems, research was conducted using the method of system analysis 

[8.9.10]. 

Research results 

The optimal solution to the studied problem is the selection of a suitable furnace for 

drying coal powder and the improvement of its design. Currently, many scientific studies are 

being conducted in this direction, and the design of a drum drying apparatus is indicated as a 

promising option. 

Such devices are used for continuous drying of various loose materials under 

atmospheric pressure. The drum dryer consists of a cylindrical drum, located at a small angle 

of inclination to the horizon of 3÷6o. The drum is held by bandages and rollers and rotated by 

an electric motor and a gearbox. The ratio of the length of the device to the diameter L/D=5-6. 

The drum rotation speed is 5-6 rpm-1 Moist material is fed through the feeder to the screw 

receiving nozzle, where the material dries slightly due to mixing. Then the material enters the 

inner part of the drum [11]. The degree of material filling of the drum does not exceed 25%. 

Nozzles are placed along the entire length of the drum. The packing ensures uniform 

distribution and mixing of the material across the drum cross-section. Under these conditions, 

the interaction of the drying agent with the material is effective [12]. 

To prevent overheating of the material inside the drum, the material and the drying agent 

(smoke gases or heated air) are directed relative to each other, since under these conditions, hot 

gases with high temperatures contact the material with high moisture content. The air velocity 

inside the drum should not exceed 0.5-1.0 m/s for fine loose materials and 3.5-4.5 m/s for bulky 

materials. Used gases are cleaned of fine dust in a cyclone before being released into the 
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atmosphere. The dried material is removed from the drum through a discharge device [13]. 

Depending on the size and properties of the dried material grains, various nozzles are 

used in the devices (Fig. 2). For drying coarse-grained and viscous materials, blade-drying 

nozzles are used, and for coarse-grained materials with poor flowability and high density, sector 

nozzles are used. Distributing nozzles are widely used for drying small, easily dispersed 

materials. It is advisable to dry finely crushed powdered materials in closed-cell drums with 

convex nozzles. In some cases, complex nozzles are used [14]. 

In drum dryers, good mixing of materials is achieved, resulting in continuous contact 

between the solid and gas phases. In such dryers, the drum diameter is 1200 ÷ 2800 mm. This 

type of dryer is used for drying large quantities of products. Air or flue gases are used as heat 

exchangers [15]. 

It is known that carbon monoxide (CO) is a colorless, odorless, and most commonly 

occurring toxic compound in industrial conditions, formed as a result of incomplete combustion 

of coal and fuels.Tutun tarkibida 3%, ishlangan gazda 13%, portlovchi gazlar tarkibida esa 50-

60% gacha is gazi bo‘ladi. Is gazi inson organizmiga nafas a’zolari orqali ta’sir etadi [16].  

In order to eliminate this process, we used a drying drum in our research work. The 

drying drum was brought to a temperature of 70-90°C, and coal powder was fed into it. In the 

drying chamber, it was possible to remove moisture from the coal powder and thereby minimize 

the release of toxic gases during the combustion of the obtained briquettes [17]. 

The drying drum recommended by us is widely used for drying products in many 

industries. The main working part of the device is the drum, which rotates from 0.5 to 20 times 

per minute. 

During the experiment, a muffle furnace (muffle furnace SNOL "CHOL" 8.2/1100. 

Temperature from 50 to 1100°C) were applied to the coal powder composition at various 

temperatures, and the results were obtained. The obtained results showed that an increase in 

temperature to the standard level had a positive effect on the quality level of the resulting 

briquettes. However, when the coal powder is given a temperature above 90°C, changes occur 

in its composition, and in the final case, the combustion process of the powder is observed [18-

21]. 

Conclusion 

In order to protect the environment from toxic gases and protect human health, it is 

important to carry out the drying of coal powder, which is used as a raw material at briquette 

production enterprises. The maximum temperature during the drying process should be 900C. 

Otherwise, the coal dust may dislocate again, and a combustion process may be observed in it. 

According to the results obtained after drying, the sulfur content in the briquettes decreased 

from the permissible 1% to 0.43%. 

References 

1. Хакимов, А. А. (2020). Совершенствование технологии получения угольных 

брикетов с использованием местных промышленных отходов: Дисс.… PhD.  

2. Nasibakhon, V. (2024). Analysis of burning time and strength of charcoal briquettes based 

on tree leaf resin. Universum: технические науки, 7(10 (127)), 45-51. 

3. Xakimov, A., Tojiev, R., Karimov, I., Vokhidova, N., Davronbekov, A., Xoshimov, A., ... & 

Hamdamov, O. T. (2025). Research of the Process of Briquette Preparation from Coal 

Powder in a Screw Press. 

4. Вохидова, Н., & Олимжанов, А. (2023). Намликни йўқотиш орқали ишлаб чиқариш 

учун сифатли брикетлар тайёрлашнинг долзарблиги. Информатика и инженерные 

технологии, 1(2), 297-299. 

http://academiaone.org/index.php/2/index


      Diversity Research: Journal of Analysis and Trends 
         Volume 3, Issue 09, September 2025 
         ISSN (E): 2810-6393 
         Website: https://academiaone.org/index.php/2 

9 | P a g e  

 

    

5. Хакимов, А. А. (2021). Определение показателей качества угольного 

брикета. Universum: химия и биология, (5-2 (83)), 40-44. 

6. Хакимов, А. А. (2020). Связующее для угольного брикета и влияние его на 

дисперсный состав. Universum: химия и биология, (6 (72)), 81-84. 

7. Xakimov, A., Voxidova, N., Rajabova, N., & Mullajonova, M. (2021). The diligence of 

drying coal powder in the process of coal bricket manufacturing. Барқарорлик ва Етакчи 

Тадқиқотлар онлайн илмий журнали, 1(5), 64-71. 

8. Вохидова, Н. Х., Хакимов, А. А., Салиханова, Д. С., & Ахунбаев, А. А. (2019). Анализ 

связующих из местного сырья для брикетированния углольной мелочи. Научно-

технический журнал ФерПИ.-2019.-Scientific-technical journal (STJ FerPI, ФарПИ 

ИТЖ, НТЖ ФерПИ, 2019, Т. 23, спец.№ 3).-С, 69-74. 

9. Хакимов, А. А., Вохидова, Н. Х., & Нажимов, Қ. Кўмир брикети ишлаб чиқаришнинг 

янги технологиясини яратиш. ўзбекистон республикаси олий ва ўрта махсус таълим 

вазирлиги Заҳириддин Муҳаммад Бобур номидаги Андижон давлат 

университети, 264. 

10. Nasiba, V. (2022). High-pressure coal dust pressing machine. Universum: технические 

науки, (7-4 (100)), 17-19. 

11. Rasuljon, T., Voxidova, N., & Khalilov, I. (2022). Activation of the Grinding Process by 

Using the Adsorption Effect When Grinding Materials. Eurasian Research Bulletin, 14, 

157-167. 

12. Khakimov, A., & Vokhidova, N. (2023). Characteristic of binders in briquetting brown coal 

(lignite). International Journal of Advance Scientific Research, 3(04), 50-59. 

13. Xakimov, A., Voxidova, N., Rajabova, N., & Mullajonova, M. (2021). The diligence of 

drying coal powder in the process of coal bricket manufacturing. Барқарорлик ва Етакчи 

Тадқиқотлар онлайн илмий журнали, 1(5), 64-71. 

14. Khakimov, А. А., Salikhanova, D. S., & Vokhidova, N. K. (2020). Calculation and design 

of a screv press for a fuel briquette. Scientific-technical journal, 24(3), 65-68. 

15. Xakimov, A., Voxidova, N., & Xujaxonov, Z. (2021). Analysis of main indicators of 

agricultural press in the process of coal powder bricketing. Барқарорлик ва Етакчи 

Тадқиқотлар онлайн илмий журнали, 1(5), 72-78. 

16. Ахунбaев, А., Ражабова, Н., & Вохидова, Н. (2021). Механизм движения дисперсного 

материала при сушке тонкодисперсных материалов. Збірник наукових праць 

SCIENTIA. 

17. Xakimov, A., Voxidova, N., Rustamov, N., & Madaminov, U. (2021). Analysis of coal 

bricket strength dependence on humidity. Барқарорлик ва Етакчи Тадқиқотлар онлайн 

илмий журнали, 1(5), 79-84. 

18. Xakimov, A., Voxidova, N., & Rajabov, B. (2021). Analysis of collection of coal brickets 

to remove toxic gas. Барқарорлик ва Етакчи Тадқиқотлар онлайн илмий 

журнали, 1(5), 85-90. 

19. Khakimov, A., & Vokhidova, N. (2023). Analysis of industrial waste with binding 

properties. Open Access Repository, 4(03), 113-120. 

20. Хакимов, А. А., Вохидова, Н. Х., & Нуриддинов, М. Ж. (2022). Способ выбора и 

значение прессующего устройства в производстве горючих брикетов. 

21. Ахунбаев, А. А., & Хакимов, А. А. (2022). Сушка угольной мелочи перед 

брикетированием. Universum: технические науки, (9-1 (102)), 29-33 

http://academiaone.org/index.php/2/index

