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Abstract. The presented work reveals the problem of worsening the
quality of mined coal in the Western Donbas mines. The main indicators of
the stope faces performance in the context of the produced thermal coal
quality are analyzed. The tendencies have been set of changes in the
operational and parent ash content of coal, the number of longwall faces
working with out-of-seam dilution and the production output of raw coal in
the Western Donbass mines. Using the example of the “Named after
Heroiv Kosmosu” mine, the coal-bearing rocks of the mined seams have
been analyzed in detail, as well as the operational ash content of the
produced coal has been predicted. Within the contoured reserves
boundaries of the new longwall faces extraction panels, the following
characteristics are analyzed: geological thickness of coal seams mg, height
of out-of-seam dilution of side rocks hr; coal cutting resistance Ар; physical
and mechanical properties of rocks in the roof and bottom of the seams.
Based on the studied mining-and-geological characteristics of the stope
faces under consideration, the possibility of using selective mining
technology is assessed. Graphs of changes in the predicted operational ash
content of mined coal are plotted depending on the possible schemes of the
seams mining and the size of out-of-seam dilution of rocks. The research
results can be used when planning the selective mining technology aimed
at improving the efficiency and environmental friendliness of mining
operations.

1 Introduction
Recently, there has been a worldwide tendency towards improving the quality of
commercial coal, especially in connection with the stringent environmental standards for
thermal power generation, introduced in many countries. At the same time, despite the
advantages of generating electricity from renewable sources, the share of coal in the global
*
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energy balance remains significant – 26% [1 – 3] and according to experts [4 – 6], it will
occupy this key position for a long period of time. Fossil coal is favored by the use of new
thermal power plants in advanced countries with technologies that provide virtually zero
carbon dioxide emissions, requiring high quality coals for their operation [7 – 9]. Therefore,
for consumers of thermal coal, in the conditions of minimizing environmental damage, the
mined coal quality indicators are of paramount importance.
Among the majority of different coal quality indicators, the ash content in the mined
rock mass significantly affects the production costs and competitiveness of coal products.
So, for example, with the existing system of additives, for a decrease in ash content by 1%,
the selling price of mined coal increases on average by 2.5% [10]. Evaluating these data on
the scale of the Ukrainian coal industry, a 1% decrease in the ash content of coal will lead
to an increase in the sold products cost by more than $65 million per year. At the same
time, the additional income received from the sale of products can be directed to the
modernization of coal mining and power generating enterprises in our country.
However, when mining coal deposits in Ukraine, especially in the Western Donbas, the
quality of the mined coal leaves much to be desired. Often, the operational ash content of
mined coal is 42 – 45%, and in some mines even 50% [11]. The main reason for the high
ash content of mined coal is the complete mining of coal and out-of-seam dilution of rocks
during mining of very thin coal seams. As a result, the operating costs for mining,
transportation and processing of high-ash coal increase, and the environment near mines
and processing plants is polluted [12].
In the context of this problem, many scientific schools around the world are developing
the “green” technologies for coal mining aimed at reducing the volumes of waste
generation and pollutants emission into the atmosphere, as well as improving the energy
quality of coal products. In particular, a number of recent publications are devoted to
improving the mined coal quality and reducing its losses [13 – 15]. The works of the
authors [16 – 18] are aimed at finding a better technology for stope works. In the works
[19 – 20], it is proposed to use the processes of rock mass beneficiation underground. A
number of works aimed at creating advanced technologies for selective coal mining,
excluding coal clogging by out-of-seam dilution of rocks during mining, is of particular
note [21 – 24].
At the same time, the choice of a rational stope technology and the substantiation of its
parameters largely depends on the qualitative composition of coal seams and mined coal in
the mining conditions of the enterprise operation [25 – 27].
In this regard, the main purpose of the work is a comprehensive assessment of the
mined coal quality and the structure of coal-bearing rocks in the stope faces of the Western
Donbass mines. This can be used to substantiate the parameters of a rational technology
aimed at improving the efficiency of the stope works, cost-effectiveness and environmental
friendliness of mining operations.
In order to more fully assess the importance of improving the mined coal quality, it is
necessary to consider this issue against the background of the performance analysis of coal
mining enterprises in the Western Donbas. Therefore, the main performance indicators are
given below of the stope faces in the studied region mines in terms of the quality of
produced thermal coal.

2 Analysis of the stope faces performance efficiency of the
Western Donbas mines in terms of the mined coal quality
Currently, PJSC “DTEK Pavlohradvuhillia” mines are the flagship of the Ukrainian coal
industry, which annually extract more than 70% of all Ukrainian coal (18.2 million tons in
2019) [28]. At the same time, despite the difficult mining conditions in the Western
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Donbas, which are characterized by the low thickness of the mined seams and their high
gas content, the load on the stope faces reaches 3.0 – 4.0 thousand tons/day [29]. However,
despite high production rates, the mined coal quality has deteriorated significantly in recent
years.
Analysis of the production performance of the Western Donbas mines shows that over
the past 10 years, the operational ash content of mined coal has increased by 3.5% and is
44.3%. For comparison, the parent ash content of the mined seams remains practically
constant and varies within a small range from 11.7 to 12.9%. Under these conditions, the
excess of the operational ash content over the parent one was 32.3% or more by 3.7 times in
2019.
A significant increase in the operational ash content of mined coals is caused by a number
of reasons, the main of which is an increase in the output volume from longwall faces
working with out-of-seam dilution of rocks. Moreover, the total number of such longwall
faces increases every year. Thus, in 2019, there were 19 longwall faces in operation, working
with out-of-seam dilution.
The faces were in operation, in which the ash content of the rock mass reached 50% or
more, while the seam parent ash content was only 8 – 12%. It should be added that more
than 90% of output of the Western Donbas mines is produced from longwall faces, working
with out-of-seam dilution of side rocks, which entails a steady dynamics of growth in the
ash content of the mined rock mass. The greatest dilution of the mined coal is observed in
the following mines: “Named after Heroiv Kosmosu” – 50.0%; “Blahodatna” – 49.2%;
“Pavlohradska” – 48.9%.
Fig. 1 shows the graphs of changes in the operational and parent ash content of coal, the
ratio of number of the longwall faces working with out-of-seam dilution to their total number
and the output volumes of raw coal in the Western Donbas mines by years.

Fig. 1. Graphs of changes in the operational and parent ash content of coal, the ratio of number of the
longwall faces working with out-of-seam dilution to their total number and the output volumes of raw
coal in the Western Donbas mines by years.

Out-of-seam rocks dilution in the stope faces is a forced measure, which is conditioned by
the lack of mechanized stope complexes of appropriate standard sizes for mining out thin
seams. The overall dimensions of modern domestic and foreign stope equipment do not allow
to fit into the mined seam thickness less than 0.9 m. At the same time, as the practice shows
of mechanized complexes operation in the mining-and-geological Western Donbas
conditions, the minimum mineable thickness in the longwall faces should be at least 1.05 m.
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This value provides the necessary cross-section in the longwall face for its ventilation,
allows to create quite acceptable working conditions for workers in the stope face and
allows the necessary flexibility of the support, excluding its landing on a “rigid base”.
At the same time, the average geological thickness of the mined seams in the Western
Donbass mines is 0.81 m. Thus, the average out-of-seam dilution in the faces is 0.24 m or
22.8% of the extraction seam thickness.
In some cases, out-of-seam dilution in mines reach 30 – 40 cm. For example, in the
“Pavlohradska” mine, in 109 longwall face, a C1 seam was mined with a geological
thickness of only 0.64 m. The coal extraction, roof fastening and control was conducted
using the 1KD80 mechanized complex. In “Named after Heroiv Kosmosu” mine, the C9
seam with a geological thickness of 0.74 m was mined and the operational ash content of
the coal supplied from the longwall face was 50.4%, which is by 40.2% more than the
parent ash content.
In 2019, 26 extraction panels were mined. Research into the stope faces operation has
revealed that 6 longwall faces operated in the geological thickness range of 0.60 – 0.79 m,
8 longwall faces mined the seams with a thickness of 0.80 – 0.89 m, 5 longwall faces mined
the seams with a thickness of 0.90 – 0.99 m. The rest 7 longwalls carried out mining
practically without out-of-seam rocks dilution in seams with thickness from 1.0 to 1.22 m.
The C6 seam with a thickness of 1.22 m, developed by the “Yuvileina” mine, is
characterized by the highest geological thickness. The actual operational ash content of the
coal supplied from the stope face was 13.6%.
It should be noted that the main range of the extraction thickness in longwall faces is
within 1.0 – 1.09 m. 18 longwall faces were mined within the ranges of such thicknesses.
The remaining 8 longwall faces were mined with the extraction thickness from 1.1 to 1.3 m.
Moreover, in the “Pavlohradska” mine, when mining the С4 + С4b seam with a geological
thickness of 0.9 m, the extraction thickness in the longwall face reached 1.3 m. The
increase in the extraction thickness was caused by a large convergence of soft roof rocks in
the stope face.
The histograms of the longwall faces number distribution according to the ranges of
geological and extraction thickness in the Western Donbas mines are shown in Fig. 2.

Fig. 2. Histograms of the longwall faces number distribution according to the ranges of geological
and extraction thickness in the Western Donbas mines.

Also, the typical reasons for the dilution of coal mined in longwall faces include the
roof rocks collapse, which often occurs during the movement of the powered support
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sections, the transitions of geological disturbances, as well as during the mining of coal
seams having rock interlayers and inclusions. In the general structure of forming the
general mine operational ash content, these factors occupy up to 15%, however, they cannot
be managed with the appropriate quality using known technical means and organizational
methods.
From a technical point of view, it is easiest to reduce the percentage of out-of-seam
dilution and control this value using the advanced technology of selective coal mining and
out-of-seam dilution of rocks, which provides “clean coal mining” with operational ash
content close to the parent ash content.
As shown by the analysis, during mining of very thin coal seams in the Western
Donbas, up to 40% of the obtained rocks volume is formed from out-of-seam dilution in the
stope faces. Thus, there is a significant reserve for reducing the dilution of the mined coal
and, accordingly, the formation of waste rocks during the stope faces operation.

3 Analysis of coal-bearing rocks and prediction of the mined
coal quality in the stope faces put into operation
Improving the quality of mined coal in seams less than 0.9 m thick is possible by using
progressive technological schemes for selective mining of coal and out-of-seam dilution of
rocks. The application of the selective mining technology of coal seams, the choice of its
rational parameters and production processes are assessed by the following characteristics:
the geological thickness of coal seams mg and height hr of out-of-seam dilution of side
rocks; coal cutting resistance Ар; the stability of the immediate roof and the strength of the
bottom.
This list is used, for example, when choosing the order of extraction of a coal band and
out-of-seam dilution of rock layers (combined or sequential order of mining), determining
the rational location of the out-of-seam dilution relative to the seam (in the roof or bottom
of the seam), etc.
Let us analyze the qualitative composition of coal seams and assess the predicted
operational ash content of mined coal for mining-geological and mining-technical
conditions of the stope faces operation in the “Named after Heroіv Kosmosu” mine.
For the analysis, the stope faces planned for production are accepted: 1121 longwall face
of the C11 seam; 1018 longwall face of the C10t seam; 961 longwall face of the C9 seam.
The coal seams C11, C10t and C9, developed by the “Named after Heroiv Kosmosu”
mine, have flat bedding (3 – 4º). The grade of the coal produced is DG. The seams structure
is simple. Structural columns of coal seams are shown in Fig. 3.
The composition and structure of the host rocks in the area of the C11 seam propagation
within the boundaries of the extraction panel contour of the 1156 longwall face are as follows.
The immediate roof of the seam is represented by sandstone with a thickness of 0.25 to
5.7 m, argillite 0.4 – 7.5 m and siltstone 0.65 – 2.2 m. The ultimate compressive strength σсs
for sandstone averages 31.4 MPa, for argillite σсs – 11.2 MPa, siltstone σсs – 16.3 MPa,
respectively. The main part of the immediate roof of the seam belongs to insufficiently
stable rocks and 30% is unstable rocks area. In terms of load properties, the immediate roof
is easily collapsed.
The main roof is represented by interlayers of argillites, siltstones and sandstones with
the same physical and mechanical characteristics as the immediate roof. The friable roof
during the seam mining is propagated over the entire area with a thickness of up to 0.15 m.
The bottom of the seam is represented by argillite, up to 0.5 m thick, with an ultimate
compressive strength of up to 10 MPa. Siltstones and sandstones occur below the argillite.
The ultimate compressive strength σсs of argillites on average is 18.2 MPa, siltstones σсs –
18.5 MPa, sandstone σсs – 31.9 MPa.
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Within the extraction panel boundaries of the 1068 longwall face and along the seam
С10t, the immediate roof is represented by argillite (1.2 – 5.6 m), siltstone up to 1.3 m thick
and sandstone – up to 1.2 m. The ultimate compressive strength of argillite σсs is 15.6 MPa,
siltstone σсs – 24.0 MPa, sandstone σсs – 35.0 MPa.
а

b

c

Fig. 3. Structural columns of coal seams mined in the “Named after Heroiv Kosmosu” mine: а – seam
С11; b – seam С10t; c – seam С9.

The main roof is composed of argillites and siltstones and, more rarely, sandstone. In
terms of load properties, it is easily collapsed. The friable roof has the thickness of up to
0.2 – 0.35 m, the roof is collapsed through the entire thickness.
The bottom of the seam is composed of argillites and siltstones of “curly” texture up to
1 m thickness with an ultimate compressive strength of 5.2 – 6.6 MPa. Below the rocks of
“curly” texture, there are argillites, sometimes siltstones up to 15 – 23.0 m, even lower –
sandstone up to 28 m thick.
In the area of the contoured reserves distribution of the 956 longwall face, the immediate
roof of the seam С9 is represented mainly by argillite of 1.0 – 10.8 m, which is replaced by
siltstone (1.6 – 12.0 m) and sandstone (0.5 – 2.4 m). The ultimate compressive strength of
argillites is σсs – 11.2 MPa. The roof rocks are expected to be unstable and very unstable.
The main roof is composed of argillites, siltstones and sandstone. In terms of load
properties, it is easily collapsed. The friable roof has the thickness of up to 0.2 – 0.32 m, the
roof is collapsed through the entire thickness.
The bottom of the seam is dominated by argillites with a thickness of 1.7 – 4.0 m and
siltstones of 6.0 – 9.5 m. The ultimate compressive strength of argillites is σсs – 11.2 MPa,
siltstones σсs –10.5 MPa.
The qualitative indicators of the mined coal seams in the “Named after Heroiv
Kosmosu” mine are presented in Table 1.
Table 1. Qualitative indicators of the mined coal seams in the “Named after Heroiv Kosmosu” mine.
Coal seam index
Analytical humidity Wа, %
Maximum humidity Wmax, %
Parent ash Аm, %
Total sulfur Std,%
Unit specific gravity of coal γ, t/m3
Highest calorific value of combustible mass Qsdaf, MJ/kg
Lowest calorific value of as-fired fuel Qir, MJ/kg

6

С11
2.4
8.0
13.0
2.0
1.2
33.1
28.8

С10t
2.3
6.6
8.3
1.5
1.2
34.1
29.0

С9
2.2
7.0
9.2
2.0
1.16
35.3
29.4
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Generalized characteristics of the stope faces, put into operation, of the “Named after
Heroiv Kosmosu” mine, are presented in Table 2.
Table 2. Generalized characteristics of the stope faces, put into operation,
of the “Named after Heroiv Kosmosu” mine
Longwall
face
1121
1018
961

Coal
seam
index
С11
С10t
С9

Stope equipment
(support,
shearer)
1KD90, KA200

Extraction
Stope face
thickness mr, m length, m
1.05

1KD80, KА200

248
250
243

Extraction
panel
length, m
1600
1200
1400

Face
specified
load, t/day
2090
2135
2103

As it can be seen, according to the technological solutions of the mine, it is adopted to
equip the stope faces with the widespread and tested in practice 1MKD90 and 1MKD80
mechanized complexes with KA-200 shearers. Based on the project of uncovering and
preparation of the seams, the extraction panels will be mined according to the panel
development system. As a rule, the panel development system allows, before to start the
longwall face drivage, to perform a detailed additional exploration of the field area through
the preparatory mine workings driven through the seam preliminary, which delineate the
reserves of extraction panel.
Using the advantages of this mining system, during the preparation of new extraction
panels, the authors of the work made a survey of the actual mine seams thickness. The
survey method provided for the measurement of the real thickness of the outcropped coal
seam along the contour of the preparatory mine working. The measurements were made in
haulage and side mine workings along their length.
As a result of processing statistical information, graphs of changes in the geological
thickness of seams mg have been obtained within the extraction panels contours, varying the
value of out-of-seam rocks dilution hr, as well as the predicted operational ash content in
the stope faces Аop.
The value hr of out-of-seam rocks dilution was determined as the difference between the
minimum extraction thickness mr of the mechanized complex accepted for exploitation and
the actual geological thickness of the seam mg. Predicted operational ash content of coal Аop
was calculated by the known expression using the method [30], taking into account the
parent ash content of the seam Аm according to the submitted mining-and-geological
documentation. The data obtained as a result of processing are presented in graphical form
in Fig. 4.
Based on the presented data, it follows that the geological thickness of the С11 seam
over the entire area of the extraction panel varies from 0.86 to 0.93 and averages 0.9 m. The
seam hypsometry is relatively consistent. Coal cutting resistance is Ap = 275 kN/m.
According to the current development project, coal in the longwall face will be mined with
out-of-seam dilution of bottom rocks, the minimum value of which will be 0.12 m and vary
along the length of the extraction panel from 0.12 to 0.19 m.
Coal of the С11 seam refers to the mid-ash and according to geological information is on
average 16%. Assessing the data obtained, the predicted operational ash content of mined
coal will average 45%.
According to mining data, the С10t seam has a relatively sustained thickness, which
varies along the length of the extraction panel from 0.82 to 0.91 m with an average dynamic
of 0.85 m. The seam is characterized by gently undulating bedding both along the dip and
along the strike. The dip of the seam in the north-east direction is at an angle of 2 – 5º. Coal
cutting resistance is Ap = 420 kN/m. The value of out-of-seam dilution in the longwall face
is expected to be in the range of 0.19 – 0.23 m. Coal of the С10t seam is low-ash – 9.3%.
The predicted operational ash content of the mined coal is expected to average 45.2%.
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a
1.2
1
0.8
0.6
0.4
0.2
0

b
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

с
c
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Fig. 4. Changes in geological thickness, value of out-of-seam rocks dilution and predicted production
ash content in the mined seams within the extraction panels: а – across the С11 seam; b – across the
С10t seam, c – across the С9 seam.

The С9 seam is located below the С10t coal seam stratigraphically by 23 m. On the area
of the extraction panel location of the 961 longwall face, the coal seam has a relatively
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consistent geological thickness. Average dynamic seam thickness is 0.78 m. Coal cutting
resistance is Ap = 390 kN/m. The value of out-of-seam dilution in the longwall face will
vary in the range from 0.22 to 0.30 m, while providing the minimum extraction thickness
value at the level of 1.05 m. The С9 seam coal refers to the mid-ash – 12.3%. The predicted
operational ash content of mined coal is expected to average 51.4%.
Based on the analysis performed, it follows that the stope faces put into operation within
the studied extraction panels will operate with out-of-seam dilution of side rocks, and their
greatest value is observed during mining the С9 seam. The total operational ash content of
the coal supplied from the longwall faces of the “Named after Heroiv Kosmosu” mine will
account for 47.2%.
The presented data indicate that for conditions of the “Named after Heroiv Kosmosu”
mine new technologies are necessary for underground mining of coal deposits, which will
allow to mine thin coal seams without coal dilution with waste rocks.

4 Improving the quality of the mined thermal coal during the
changeover to selective mining technology
Analysis of coal-bearing rocks of the mined seams of the “Named after Heroiv Kosmosu”
mine has revealed that unstable rocks, composed mainly of argillite and siltstone, occur in
the roof of coal seams. Therefore, in order to reduce the collapse of rocks, selective mining
of seams should be conducted with out-of-seam dilution of bottom rocks.
Average dynamic value of out-of-seam dilution of host rocks across the С11 seam –
0.16 m; across the С10t and С9 seams are 0.21 and 0.26 m. Coal of the С11 seam has an
average cutting resistance of 275 kN/m, the С10t and С9 seams have 390 and 420 kN/m.
Taking into account the listed geological characteristics for mining the 1121 longwall
face of the С11 seam, an extraction scheme is more rational, which provides for the initial
extraction of the coal band across its entire thickness and the subsequent mining of out-ofseam rocks dilution. Considering that the coal of С10t and С9 seams has a high cutting
resistance, therefore it is more rational to perform the initial extraction of bottom rocks with
a lower cutting resistance and the subsequent extraction of harder coal, which will be
weakened by the presence of two outcropping cavities in the face.
When using a shearer with spaced auger executive bodies (such as UKD200, MV280E,
LWS40/102 and their analogues), it is advisable to mine the seam with simultaneous
extraction of coal and rock. In this case, in the conditions of mining the 1121 longwall face
of the С11 seam, it is advisable to destroy and load coal onto the conveyor with the front
auger, and with the rear auger – extract the rock, leaving it on the seam bottom. Returning
to another distinguished group of С10t and С9 seams, it expedient in these geological
conditions, to perform the first-priority extraction and loading of the bottom rock with the
front auger, and, at the same time, with the rear auger to perform breaking of the coal band
(in the roof).
Fig. 5 shows the graphs of the dependence of the predicted operational ash content of
the produced coal depending on the adopted seam mining scheme and the value of the outof-seam dilution in the stope face.
From the presented data it follows that in the geological conditions of the С9 seam, the
changeover of the stope face from the complete mining to the selective mining of coal and
out-of-seam dilution of rocks will reduce the operational ash content from 51.4 to 25.2%
(with the scheme of combined selective seam mining) and up to 22% (with the sequential
scheme). Similarly, when mining the С10t and С11 seams, the ash content of the mined coal
can be reduced to 14.8 and 19.3%, respectively, with the implementation of a sequential
selective mining scheme. At the same time, comparing the obtained values of the predicted
operational ash content of coal for different mining schemes, an increase in the out-of-seam
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dilution value by 0.1 m, with a complete mining scheme, leads to an increase in ash content
at an average by 5%, with the scheme of combined selective mining by 1.0 – 1.5%. With a
sequential selective mining scheme in two passes of the shearer, an increase in the value of
the out-of-seam dilution has practically no effect on the increase in the ash content of mined
coal in the stope face. Thus, in the case of complete mining of coal seams, the out-of-seam
dilution is more than twice as high as in the case of selective mining.

C11 coal seam

C t10 coal seam

C9 coal seam

Fig. 5 Dependence of the predicted operational ash content of the produced coal on the adopted
scheme for seam mining and the values of the out-of-seam dilution across the seams of the “Named
after Heroiv Kosmosu” mine: 1 – scheme for complete mining; 2 – scheme for combined selective
mining; 3 – scheme for sequential selective mining.

Therefore, the above analysis of the operational ash content indicates that in the
conditions of modern production of the Western Donbas mines, there is a significant
reserve for improving the quality of mined coal.

5 Conclusions
This paper provides a comprehensive assessment of the mining-technical conditions for the
development and quality of coal mined in the Western Donbas mines. Using the example of
the studied region mines and analyzing the stope faces efficiency, the tendencies have been
revealed of the change in the operational and parent ash content of coal, the number of
longwall faces working with out-of-seam dilution and output volumes, which leads to
worsening the quality of the produced thermal coal.
In the course of the research, a number of features and results have been revealed:
– coal mining in the Western Donbas is carried out in difficult mining-and-geological
conditions with an average geological thickness of 0.81 m, which negatively affects the
quality of the produced thermal coal;
– for the period 2000 – 2019, the operational ash content of mined coal increased by
3.5 to 44.3%. Currently, 90% of mining in the region comes from the stope faces, which
operate in seams with a geological thickness of less than 1.0 m;
– for the period under review, the output volumes of raw coal increase from 15.0 to 18.2
million tons per year, or by 15.5%. Moreover, the number of longwall faces working with
out-of-seam dilution of rocks has increased. The total ratio of number of the longwall faces
working with out-of-seam dilution of rocks to the total number of longwall faces is 82%
(+9% compared to 2019);
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– over the past 2019, 26 extraction panels were mined, while only 7 longwall faces
carried out mining practically without out-of-seam rocks dilution in seams with thickness
from 1.0 to 1.22 m;
– the widespread use of complete mining technology in stope faces, working with outof-seam dilution of side rocks, significantly increases the general ash content of the rock
mass to 42 – 45%, and at some enterprises up to 50% (“Named after Heroiv Kosmosu”
mine);
– the detailed analysis of coal-bearing rocks within the boundaries of the contoured
reserves of the new extraction panels of the С11, С10t and С9 seams in the “Named after Heroiv
Kosmosu” mine made it possible to preliminary assess the possibility of using the selective
mining technology;
– taking into account such characteristics as geological thickness of coal seams, coal
cutting resistance, immediate roof stability and bottom strength, the preferred options for
schemes selective coal mining the С11, С10t and С9 seams in the “Named after Heroiv
Kosmosu” mine have been selected;
– the dependences of the change in the predicted operational ash content on the options of
schemes for the seams mining and the values of out-of-seam dilution of rocks obtained from
the research results made it possible to determine that in the geological conditions of the С9
seam the changeover of the stope face from the complete mining to the selective mining of
coal will reduce the operational ash content from 51.4 to 25.2% (with the scheme of
combined selective seam mining) and up to 22% (with the sequential scheme). Similarly,
when mining the С10t and С11 seams, the ash content of the mined coal can be reduced to 14.8
and 19.3%, respectively, with the implementation of a sequential selective mining scheme.
The results of the work were obtained within the framework of the research projects “Development of
advanced technologies for complete extraction of thermal coal with accumulation of waste rocks in
the underground space” (State registration No. 0120U101099).
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