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Abstract 

This article presents the design of a press operating under high pressure to convert coal dust, 

generated during mining and transportation processes, into a usable form. The study addresses 

the challenges associated with the fine dispersion of coal particles, which significantly reduce 

their mechanical strength and combustibility. The proposed high-pressure press enables the 

compaction of raw coal dust into dense briquettes with improved structural integrity and energy 

characteristics. Particular attention is given to the design parameters of the press, the pressure 

distribution during compaction, and the optimization of binder content to ensure uniform 

briquette formation. Experimental analyses were conducted to evaluate the influence of 

pressing pressure and particle size distribution on the density, durability, and combustion 

properties of the briquettes. The results confirm that the application of high-pressure pressing 

not only reduces dust losses and environmental pollution but also enhances the efficiency of 

coal utilization in thermal energy production. 
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Introduction 

Today, coal mining, their transportation and supply of quality fuels for consumers, as 

well as industries dealing with coal fuels, are one of the main sectors. Compared to drying the 

moisture in the briquette, it is more convenient to remove the moisture from the coal in the 

powder state. If the charcoal powder is not dried before bonding, this moisture will combine 

with the binder moisture during the briquetting process, leading toan increase in the moisture 

content of the mixtureand the formation of residual moisture even after the drying procamount 

of ash without complete combustion and the formation of toxic gases during combustion.ensure 

the quality and exportability of the briquettes produced.  

Research method to identify existing problems [1.2]. 

Manufacturing enterprises operating in our country directly affect the environment and 

human health by releasing waste products, ie secondary products, directly into the population 

for consumption or disposal. One of the urgent tasks of the day is to recycle waste from 

manufacturing enterprises and produce edible products. This research work focuses on the 

production of fuel briquettes from secondary products that are suitable for consumption. Coal 

dust generated during coal mining and transportation, alcohol slurry (bard), which is a waste 

from the distillery, and bean husks, which are waste from the cannery, was used [3.4].  

It can be seen that the per capita price of coal briquettes has increased due to the increase 

in the price of the secondary product and energy consumption. When clay soils were used as 

binders, the heat level in the combustion process decreased and the amount of ash in them 

increased. 

Mainly presses of various constructions are used in briquetting of coal powder. 

Examples are stamp, roller, ring and revolver presses. Analyzing these presses according to the 

conditions of use, we can say that the general disadvantages are low productivity, the 

complexity of the construction structure, high power consumption, uniformity of the size of 

the pressed briquettes. 

Materials and methods 
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In our research work, the work was carried out taking into account these features. Bean 

husks were used as a binder for coal dust in order to increase the alcohol content and 

flammability. In the use of coal powder, attention was also paid to its granular composition, 

and those smaller than 5 mm were isolated. The quality of briquette products depends on the 

degree to which they are pressed [5.6.7] . 

The proposed device differs from the existing studied devices in that: 

- A high degree of pressing was achieved using the variable step auger in the first auger 

press, 

- secondly, the number of revolutions is variable, 

- thirdly, the nozzle part of the press is variable, ie on the basis of consumer demand, 

- high level of durability of the fourth briquette product, 

- Fifth, high productivity, 

- Sixth, the construction is simple 

The coal industry includes the processes of coal mining (in some cases beneficiation, 

briquetting) and delivery to consumers. The most preferred and effective method of coal 

mining is open pit mining. If the coal deposits are located in a pit, it is mined in a closed (mine) 

method. Open methods are mainly used in the coal industry of Uzbekistan. This method also 

has its own drawbacks. For example, due to being in open basins, the moisture content of coal 

is high, and it decomposes under the influence of atmospheric heat. This results in the formation 

of fine coal dust in coal mines. This indicator is around 60%. 

The rational use of these generated coal powders by consumers poses several 

challenges. For example, in loading, transportation and use by consumers [8.9.10]. 

For example: 

An undoubted environmental advantage is the involvement in the processing of waste 

technical stillage of the Kokand distillery, which is harmful to the environment. As briquette 

filler, we use solid coal fines or its mixture with carbon -containing biomass. The addition of 

porous carbon-containing materials (in particular, technical hydrolysis alcohol stillage) and the 

perforated form of the fuel briquette improve the combustion kinetics. There are additives that 

catalyze the briquette ignition process (inorganic oxidants, peat, and charcoal). Depending on 

the characteristics of the briquetted material, schemes are used with the introduction of a binder 

material and briquetting without it. There are binders of petroleum origin, products of 

thermochemical processing of coal and binders of a non -hydrocarbon nature. [11.12.13]. 

Introduction:  

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

and a number of other chemical elements.  

The composition of coal depends on how many years it has been stored, i.e. its age. In 

terms of coal classification, brown coal is the youngest coal, followed by hard coal and finally 

the oldest anthracite. Depending onhow much coal is stored underground, there is a decrease 

in the carbon concentration, volatile components and moisture content. These figures show that 

the moisture content of lignite is 20-40% and that of volatile components is more than 30%. In 

anthracite coals, both rates are 5-7%. The moisturecontent of coal used by consumers today is 

25% [14.15].  

Research methods:  

In addition to the main constituents of coal, coal contains various non-combustible ash-

forming additives. This condition resists environmental pollution and complete combustion of 

coal. In addition, the presence of rock in the coal composition reduces the specific combustion 

temperature of the coal. In the classification and extraction of coal, the amount of minerals in 

it varies. The ash content varies from 6 to 30%, depending on the time interval between which 
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the coals are stored in the ground. The maximum ash content of brown coal intended for use 

by consumers is not required to exceed 10%. 

Physicochemical properties of Angren brown coal  

Name of raw material Humidity,% Ash content,% Organic matter,% 

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 are converted into sulfuric acid in the atmosphere. It 

poisons and pollutes the environment and forms acidic condensate that breaks down stoves 

used by consumers. According to environmental requirements, the amount of sulfur in coal is 

usually allowed in the range of 0.1-1%.  

Brown coal has a much lower strength than other types of coal and anthracite. Currently, 

80-90% of thecoal used by consumers is brown coal. This coal is easy to decompose due to 

low strength in mining, transportation and operation. Crushed coal grains cause inconvenience 

to consumers. In order to overcome these problems, various types of briquetting methods are 

currently being used. In our country, mainly brown coal powder is used in the briquetting 

process. In Angren coal deposits, this type of coal powder accounts for 50-60%. In these cases, 

it is convenient to process the resulting coal grains .  

Carrying out post-forming heat treatment helps to reduce smoke and increase porosity, 

but entails additional costs. The factors influencing the briquetting process are moisture 

content, material size and temperature, pressure and pressing duration. These parameters are 

closely related to each other. While various wood wastes in the form of sawdust and wood 

chips can be e asily burned in specially adapted long-burning boilers, the situation is different 

with fine coal and dust. One of the ways to burn coal fines is to melt the boiler with wood, and 

then pour the dusty fraction of fuel on top of the burning logs. But this is too troublesome 

business, since coal dust must be added in small portions, which means - often [16].. The best 

way is to form briquettes from the fine fraction by pressing, which then burn very well, 

releasing a large amount of heat. Such a solution as coal briquetting was proposed at the 

beginning of the nineteenth century in Russia by the inventor A.P.Veshnyakov to this day is 

successfully used both for industrial purposes and in everyday life. Its essence is that the 

compaction of fine coal using high pressur e on special equipment allows you to obtain fuel, 

whose calorific value is not less than that of high-quality coals. Coal briquettes are made from 

brown coal, crumbs and dust of anthracite and coal, semi-coke and coke breeze. Depending on 

the type of feedstock, binders are added to it or not [17.18]. 

Various pressing methods are used in our republic in order to eliminate the emerging 

problems. Of these, screw, roller and manual pressing devices are being used. 

In order to turn coal powder into solid fuel again, it is achieved by placing it in a certain 

vessel, applying high pressure and adding binders to its content. 

Based on the above students, scientific and research work is being carried out to solve 

these problems at the department of "Technological Machines and Equipment" of Fergana 

Polytechnic Institute.  

A reciprocating press for pressing coal powder along a horizontal axis, developed by 

us, was designed and constructed. The difference of this device from other presses is that it 

does not require the addition of additional binders, has high pressure, simple construction and 

high efficiency[19]. 

This device is made up of 3 parts, the first is the driving part, the second is the pressing 

part, and the third is the coal briquette forming part. 
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Figure 1. Technological scheme of the pressing process. 

 

Coal powder is brought from coal warehouses and the fraction smaller than 5 mm is 

sorted. From the rest, the edible ones are separated, and the rest is crushed. After that, the sorted 

coal powder is dried at a temperature of 80-100 ℃ and transferred to pressing through a 

conveyor. 

 

 
Figure 2. Overview of the device. 

 

The principle of operation of the device: Initially, the electric motor 1 transmits the 

rotational movement through the clutch 2 to the reducer 3. The reducer 3 transmits the 

rotational motion to the drive disk 6 at a ratio of 10/1. The driving disk transmits the movement 

to the shaft 8 through the crank mechanism 7. The rod 8 moves the piston 10 forward and 

backward. The product is transferred to the press hopper 13, and in the first position of the 

piston 10, the coal powder is filled into the cylinder 11. When the piston 10 moves to the second 

position, the hopper 13 is closed by the piston 10, and the pressing operation begins. Then, the 

forming part, which is the third part of the device, is briquetted due to the compaction of the 

size of the coal powder given under high pressure in the middle of the conical stirrer installed 

in the cylinder 12. The briquette coming out of the forming part has a certain length and is used 

in special automatic cutters to cut it into the required dimensions [20.21].  

In conclusion, it can be said that through the created device, it is possible to find a 

solution to the emerging problems of providing consumers with solid fuels with a high level of 

durability, combustible and a certain porosity. 
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