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Abstract 
 
Mitigation of the effects of global climate change is possible through the implementation of carbon 
dioxide capture, transportation and geological storage technologies. Donbass is distinguished among 
the rest of Europe by the presence of a large number of sources of emission of carbon dioxide and other 
greenhouse gases, ready infrastructure for transport of various gases, as well as the greatest potential of 
geological accumulation of supercritical carbon dioxide. The clusters of sources of carbon dioxide 
emissions, as well as the promising areas of its geological storage are ranked with respect to 
environmental risks. Logistic, demographic and geological factors for the implementation of low-
carbon technologies in Donbass are taken into account. The most efficient directions for the transport 
of carbon dioxide from the emission sources to the long-term storage sites have been identified as well 
as the infrastructure of regional clusters of enterprises with the largest greenhouse gas emissions to the 
atmosphere. The options for adaptation of the existing gas transportation system to carbon dioxide 
capture and storage technologies in the territory of Donbass have been proposed. 
 
Keywords: climate change, carbon dioxide, emission, geological storage, environmental risks. 

 
 

1. Introduction 
 

Climate change is a reality and there is a problem of mitigation of the effects of these 
processes at least. The main cause of climate change is supposed to be anthropogenic 
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greenhouse gas concentrations. The largest contribution to this process is made by carbon 
dioxide (CO2) which causes the greenhouse effect and additional heating of the surface of 
land, ocean and atmosphere. Energy industry is mainly responsible for a significant amount 
of CO2 emission because of fossil fuel consumption, as well as metallurgy, cement, chemical 
and so on. Besides, CO2 emissions from mobile sources are sharply increasing now, 
primarily from road transport. A number of scenarios of a reduction of CO2 concentration are 
considered and, in particular, different technologies aimed to restriction of CO2 emissions in 
order to reduce the level of global warming to two degrees except six degrees expected in 
2050, according to the scenario without the use of these technologies. 

According to the International Energy Agency (IEA, 2013), the contribution to the 
implementation of specific technologies aimed to total reduction of CO2 emissions in 2050 
will be as follows: Nuclear energy - 8%; Power generation efficiency and fuel switching - 
1%; Renewable energy - 23%; End-use of fuel switching - 12%; Capture and storage of 
carbon dioxide - 17%; End-use fuel and electricity efficiency - 39%. Carbon Capture and 
Storage (CCS), that is the third largest contribution (17%) to the mitigation of global climate 
change, is a necessary but temporary measure until new technologies will effectively reduce 
the concentration of CO2 in the atmosphere. 

Donbass is distinguished among the rest of Europe by the presence of a large number 
of sources of CO2 and other greenhouse gas emissions, a ready infrastructure for transporting 
various gases, and also the largest potential (HBF, 2017) of geological accumulation of 
supercritical CO2, estimated from 45.7 to 428.3 billion tons. Ukraine ranks sixth out of the 
Europe countries in terms of CO2 emissions from stationary sources, which are concentrated 
mainly in the eastern regions of Ukraine (Shestavin et al., 2015). Ukraine also has the most 
significant potential for geological storage of CO2 (HBF, 2017). Therefore, the purpose of 
this study is to analyze the environmental risks of both clusters of CO2 emission sources and 
promising sites of geological storage, with taking into account the logistical, demographic 
and geological factors of the implementation of low-carbon technologies in the Donbass. 

In order to evaluate the implementation of CCS technologies in Ukraine, Geographic 
Information System (GIS) of sources of CO2 emissions in the eastern regions of Ukraine 
(Shestavin et al., 2015) has been built that is based on Google Earth service. It is possible to 
increase resources without restrictions and to use layers with various content data. GIS of 
sources of CO2 emissions (Fig. 1a) contains the following stationary sources: 1 - Coal 
Thermal Power Plants (TPP) (available data for all 12 coal TPP); 2 - Gas TPP (available data 
on the 1st existing gas TPP); 3 - Metallurgical plants (available data on 5 of 13 plants 
submitted); 4 - Coke-chemical plants (absent data on all the 14 plants); 5 - Cement factories 
(available data on 4 of 8 plants submitted); 6 - Chemical plants (available data on all three 
plants); 7 - Interstate border; 8 - Interregional border. 

Being created earlier, GIS is able to combine the data on promising areas of 
geological storage of CO2 in the territory of Eastern Ukraine and the current data on coal 
mines. Thus, the system will allow identification of possible areas of geological storage of 
supercritical CO2 (Fig. 1b). Fig. 1 shows the GIS location and other data of the following 
elements: 1 - Southern boundary of the Paleozoic sediments; 2 - Dnieper-Donets gas and oil 
basin; 3 - Devonian salt stocks; 4 - Permian salt-bearing sediments; 5 - Devonian boundary 
saline aquifers; 6 - Carboniferous coal-bearing sediments; 7 - Donets coal basin; 8 - Coal 
mines (the data for all 39 operating mines). 

To select a method of CCS that includes the connection of the sources of CO2 and 
possible sites geological storage of CO2 it is necessary to combine GIS and add a layer of 
possible transportation routes. The transport system can be based on the construction of new 
special pipelines that requires large investments, or on the use of the existing gas 
transmission system. 
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The last option is the most interesting from the point of view of economic efficiency 
and rational use of existing pipeline structures. This option will be further investigated after 
qualitatively identification of the major sources of CO2 emissions and promising sites of 
geological storage of CO2. The merger of the two GIS depicting the sources of CO2 
emissions and the possible areas of geological storage of supercritical CO2 is presented in 
Fig. 1c. 

Based on the geographical proximity of enterprises of different industries, the 
territory can be divided into clusters of the sources of CO2 emissions (in Fig. 1c, these 
clusters are shown in dotted blue ovals), with the marked approximate volume of CO2 
emissions in the cluster (except CO2 emission of the enterprises where the data are 
unavailable). Cluster system allows determination of the conditions of further transport of 
CO2 to the sites of possible geological storage: 1 - Krivoy Rog cluster sources of CO2 
emissions (23.6 Mt/year); 2 - Zaporozhye (5.7); 3 - Dnepropetrovsk (5.5); 4 - Mariupol 
(14.9); 5 - Donetsk (17.9); 6 - Lugansk (5.3); 7 - Uglegorsk (2.7); 8 - Severodonetsky (4.0); 9 
- Slaviansk (5.7); 10 - Kharkov (10.8). 

Total emission of CO2 by all companies included in these clusters is about 96.2 
Mt/year, which is 85.4 % of the CO2 emissions from stationary sources in these 5 Eastern 
regions of Ukraine, i.e. 112.6 Mt/year. Fig. 1c also highlighted brown dotted ovals that 
represent prospective sites for geological storage of CO2. Sites No. 1-8 meet the demands for 
long-term storage of supercritical CO2, and they are away from the areas with tectonic 
disturbances of geological structures and from the existing coal mines. 

 

  
a) b) 

 

  
c) d) 

 
Fig. 1. GIS: a) sources of CO2 emissions, b) promising areas of geological storage of CO2 and the 

existing coal mines, c) clusters of the CO2 emission sources, CO2 storage sites and  
d) elements with a layer of the gas transportation system  
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Conventionally defined, the way of the CO2 transport from the cluster sources of CO2 

emissions to the nearest geological storage of CO2 can be in a straight line with a further 
adjustment, with taking into account the actual conditions of the area in the vicinity of the 
pipeline. The existing gas transportation system can be used for transporting CO2, which is 
operating at partial load and not for all possible time now. Being combined with the scheme 
of the Eastern Ukrainian gas transport system (IAT, 2008; GIE, 2018), GIS allows 
assessment of the prospects of the CO2 transport without a significant investment in new 
pipelines. As a result, GIS is accomplished with the following elements (Fig. 1d): 1 - 
Compressor station “Radushnoe”; 2 - Compressor station “Krasnopole”; 3 - Compressor 
station “Pavlograd”; 4 - Compressor station “Pervomaysk”; 5 - Compressor station 
“Shebelinka”; 6 - Compressor station “Kupiansk”; 7 - Compressor station “Borovaja”; 8 - 
Compressor station “Novopskov”; 9 - Compressor station “Loskutovka”; 10 - Compressor 
station “Lugansk”; 11 - Compressor station “Novodarevka”; 12 - Main gas pipeline (1, 2, 3, 
4 or 5 pipes); 13 - Distribution gas pipeline - an offshoot (1 or 2 pipes); 14 - Underground 
gas storage station “Proletarka”; 15 - Underground gas storage station “Kegichevka”; 16 - 
Krasnopopovske underground gas storage; 17 - Vergunske underground gas storage. 
The use of this infrastructure including main and distribution pipelines, compressor stations 
and underground gas storage facilities can provided minimization of investments for 
implementation of CCS in the eastern regions of Ukraine. 
 
2. Materials and methods 

 
Now we will have a detailed look at specific clusters of the sources of CO2 emissions 

and possible transport of CO2 to the promising areas of geological storage of CO2. For 
transporting CO2 from Dnepropetrovsk, Krivoy Rog and Zaporozhye clusters of the sources 
of CO2 emissions (Fig. 2a), main pipeline “Shebelinka - Krivoy Rog - Ishmael” (1) can be 
used. One of three pipes of 800, 1000 or 1200 mm in diameter with the pressure of 55 atm. 
can be transport CO2 from Compressor Station (CS) “Radushnoe” before CS “Krasnopole”. 
After this, there is another CS extension tube of 700 mm in diameter with the same pressure, 
which goes up to the CS “Pavlograd” and CS “Shebelinka”. 

It is necessary to run two additional pipes (2) (marked by brown dashed arrows in Fig. 
2a) and three additional CS (3) near CS “Radushnoe” and CS “Krasnopole”, as well as some 
of the Gas Distribution Stations (GDS) Zaporozhye. This minimal infrastructure is planned 
to be used as a transport path of one of four distribution lines (4 or 5) from cluster 
Zaporizhzhya. For CO2 transportation purposes, pipe (5) is the most convenient, which 
branches off from the CS “Krasnopole”. Next to the main pipeline (1) and a distribution 
manifold (5), the blue arrow indicates the transport direction of the CO2. The same 
designations are used in the subsequent figures. 

To connect Dnepropetrovsk cluster of the sources of CO2 emissions (Fig. 2b) to the 
main pipeline, two CS (1) should be employed (in Dnepropetrovsk and Dneprodzerzhynsk) 
and a network of new pipelines (2) should be built that is to collect CO2 from the enterprises 
in these cities and transfer it to CS “Krasnopole”. Besides, a new pipeline (3) should be 
constructed from the CS in Dnepropetrovsk to be branch pipe (4), which goes to the 
underground gas storage stations “Proletarka”. A new line will provide interim storage and 
subsequent accumulation of CO2 injection for the purpose of geological storage. Further CO2 
transport becomes possible due to CS “Pavlograd”, CS “Shebelinka” and one of four pipes of 
pipeline (5) of 700, 800, 1000 or 1200 mm in diameter and at the pressure of 55 atm. 

Donetsk and Mariupol clusters of the sources of CO2 emissions (Fig. 2c) are less 
likely to use the pipelines because only two pipes pass through Donetsk region: Russia - 
Slavyansk (1) and CS “Loskutovka” - GDS Mariupol (2) with a branch to Donetsk. Mariupol 

632 
 



Prospects of implementation of carbon dioxide capture and geological storage technologies  
 

GDS is connected to three pipes (3) of the distribution pipeline from Russia. That is, there is 
only one version of CO2 transport from Mariupol enterprises, which connects three 
companies with an extra CS (4) in Mariupol to Zuyevskaya TPP. The last object is located 
near 2 pipes of main pipeline where extra CS (5) can be placed for capturing CO2 from 
around the cluster of Donetsk and Mariupol and taking CO2 out of the cluster. An additional 
pipeline (6) of Mariupol should be laid first to the Starobeshevo TPP, which ranks second in 
terms of CO2 emissions in the Donetsk region, and then to the CS near Zuyevskaya TPP (5) 
that will take CO2 from all enterprises of Donetsk cluster of the CO2 sources. 

Lugansk cluster of the sources of CO2 emissions (Fig. 2d) consists of two enterprises, 
but their number may increase as the inventory of CO2 emissions in Lugansk and other 
nearby areas. A new pipeline (1) should connect Luhansk TPP and Luhansk Coke Plant with 
a new element in the gas transportation system: Switching Stations for Carbon Dioxide 
(SSCD) (2) to provide distribution and injection of CO2 in a promising geological storage of 
CO2 (site No. 8). The storage that can be created on the basis of Vergunske underground gas 
storage (3) and CS “Vergunskaya”. The total volume of stored gas is planned to be about 0.4 
billion m3, but the store is not working now. Repository is located in the Luhansk region, 
village Metalist, Slavyanoserbsk district. The depository can be built on the basis of a 
depleted gas field. 113 wells of different origin have been already drilled now, including 73 
operating dwells. Branch (4) connects the storage with the main gas pipeline consisting of 
the two tubes (5) and goes from the CS “Lugansk” (6) to the GDS Severodonetsk. 

Uglegorsk, Severodonetsk and Slaviansk clusters of the sources of CO2 emissions are 
shown in Fig. 2e. The system must be supplemented with three new CSs (1, 6 and 10) to 
ensure the collection of captured CO2 from the enterprises of these clusters. The captured 
CO2 leaves Uglegorsk cluster by one of the distribution pipes (2) that go from GDS 
Svetlodarsk to two gas pipes (3) between the CS “Loskutovka” (4) and the CS “Novopskov”. 
New CS (5) ensure collection of CO2 from enterprises Severodonetsk cluster and round-trip 
between Severodonetsk and Luhansk CO2 clusters through one of two pipes of the pipeline 
from the CS “Lugansk” to GDS Severodonetsk. In addition, CS (5) will be assembled to 
pump CO2 to Krasnopopovsk underground gas storage (7) which has a total volume of gas 
about 0.638 billion m3, and underground amount about 0.425 billion m3. 

On the basis of this repository and CS “Krasnopopovsk” located in the Luhansk 
region, town Krasnopopivka, Kreminskyi district, SSCD (8) can be created for the 
distribution and injection of CO2 in the promising geological storage of CO2 (site No. 8). At 
the moment Krasnopopovsk underground gas storage includes 56 wells. 39 of them are 
operating ones and working as a selection, and the injection. 16 wells are used to monitor the 
process of operation and storage integrity. GDS Slavyansk must add a new CS (10) that will 
take CO2 for one of two gas pipes (11) from the enterprises of Donetsk and Mariupol clusters 
of the CO2 sources, as well as new pipelines starting from the enterprises of Slaviansk and 
Kramatorsk. On the basis of this new CS, SSCD (9) can be built for distribution and injection 
of CO2 in the promising geological storage of CO2 (site No. 7).  

Kharkov cluster of the sources of CO2 emissions (Fig. 2f) has a few enterprises, 
including the major source of CO2 is Zmiivska TPP, where it is necessary to arrange a new 
CS (1). This CS will collect all the captured CO2 from the enterprises of Kharkov region and 
form the basis of SSCD (2) aimed to provide distribution and injection of CO2 in a promising 
geological storage of CO2 (site No. 5). 

SSCD and this new pipeline must be connected with the CS “Shebelinka” (3), which 
will receive significant amounts of CO2 from Krivoy Rog, Zaporozhye and Dnepropetrovsk 
clusters of the CO2 sources. In addition, through the CS “Shebelinka” can be sent to the CO2 
Underground Gas Storage Stations (UGSS) “Kegichevka” (4), which has tanks total volume 
of gas about 1.3 billion m3, and an underground resource amount about 0.7 billion m3. 
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Based on this UGSS, a SSCD (5) can be built to provide distribution and injection of 

CO2 in the promising geological storage of CO2 (site No. 2). As the area of geological 
storage of CO2 (site No. 5) has a fairly extensive dimensions, another SSCD (6) must by 
created in this section. SSCD (7) near CS “Kupyansk” should be built for distribution and 
injection of CO2 for geological storage of site No. 6. 

 

  
a) b) 

 

  
c) d) 

 

  
e) f) 

 
Fig. 2. Cluster sources of CO2 emissions and pipeline network: a) Dnepropetrovsk, Krivoy Rog 

and Zaporozhye; b) Dnepropetrovsk; c) Donetsk and Mariupol; d) Lugansk;  
e) Uglegorsk, Severodonetsk and Slaviansk; f) Kharkov 

 
Now we consider the specific parameters of the individual prospective sites for 

geological storage of CO2. 
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Site No. 1 (Fig. 3a) includes the whole territory of Tsarychans'kyi district of 
Dnipropetrovsk oblast, as well as part of Mahdalynivs'kyi, Novomoskovs'kyi and 
Petrykivs'kyi districts of Dnipropetrovsk oblast. The total area of the site is 4490 km2, the 
population numbers 140878. The territory of Novomoskovs'k with a population of 70629 
people is located on the border of this area and it is excluded from the total area. 

Site No. 2 (Fig. 3b) includes a parti of the territory of Zachepylivs'kyi, 
Sakhnovshchyns'kyi, Kehychivsk'yi and Krasnohrads'kyi districts of Kharkiv oblast. The 
total land area is 2336 km2, which is home to 68340 people. The territory of Krasnohrad with 
a population of 22444 people is located on the border of this area near several Devonian salt 
stocks and excluded from the total area. 

Site No. 3 (Fig. 3c) includes the whole territory of Yur'ivs'kyi district of 
Dnipropetrovsk region, as well as parts of the territories Blyznyukivs'kyi, Pavlohrads'kyi, 
Petropavlivs'kyi and Mezhivs'kyi districts of Dnipropetrovsk region, Lozivs'kyi district of 
Kharkiv region, Dobropil’s’kyi and Oleksandrivs'kyi districts of Donetsk region. The total 
area of the site is 4749 km2 with a population of 97324 people. The territory of Lozova with 
a population of 71100 people is located on the border of this area and it is excluded from the 
total area. The territories of Bilozers'ke (population 16214 people) and Dobropillya of 
Donetsk region, as well as the cities Pavlohrad (118800) and Ternivka (29226) of 
Dnipropetrovsk region are excluded from the area of the site due to the large number of 
existing coal mines near these cities. 

Site No. 4 (Fig. 3d) contains the whole territory Kolomats'kyi district of Kharkiv 
region and parts of the territories of Krasnokuts'kyi, Valkivs'kyi, Novovodolaz'kyi and 
Krasnohrads'kyi districts of Kharkiv region. The total area of the site is 1808 km2 with a 
resident population of 58510 people.  

Site No. 5 (Fig. 3e) contains some of the territories of Zmiivs'kyi, Balakliis'kyi and 
Izyums'kyi districts of Kharkiv region. The area of the site is 3693 km2, with a population of 
132850 people. The territory of the Sites No. 4 and 5 have complex configurations related 
the existing Devonian salt stocks, which are full of various tectonic disturbances. Therefore, 
the selection of specific locations for CO2 storage requires thorough seismic survey of the 
area and the surrounding. 

Site No. 6 (Fig. 3f) consists of the territories of Kharkivs'kyi, Chuhuivs'kyi, 
Vovchans'kyi, Pecheniz'kyi, Shevchenkivs'kyi, Velykoburiuts'kyi, Kup'yans'kyi and 
Dvorichans'kyi districts of Kharkiv region. The total area of the site is 3661 km2 with a 
population of 119251 people. 

Site No. 7 (Fig. 3g) consists of the territories Artemivs'kyi, Krasnolymans'kyi and 
Slov'yans'kyi districts of Donetsk region. The total area of the site except the metropolitan 
zone is 2626 km2 with a population of 67572 people.  

Site No. 8 (Fig. 3h) consists of the complete territories of Novoaidars'kyi, Stanychno-
Luhans'kyi, Svativs'kyi and Slov'yanoserbs'kyi districts of Luhans'ka region, as well as parts 
of the territories of Bilokurakyns'kyi, Bilovods'kyi, Kremins'kyi, Novopskovs'kyi, 
Starobil's'kyi and Troits'kyi districts of Luhans'ka region. The total area of the site is 10522 
km2 with a population of 263062 people.  

A number of 8 sites for geological storage of CO2, are located in different areas of the 
eastern territories of Ukraine. Thus, they have different demographic and geographical 
characteristics. To select a priority site for the pilot implementation of CCS, capacitive 
characteristics of the sites and their distance from the cluster sources of CO2 emissions 
should be considered as well as the density of the population living on the territory of these 
areas and other indirect parameters. 
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a) b) 

 

  
c) d) 

 

  
e) f) 

 

  
g) h) 

 
Fig. 6. Localization Site No.: 1 (a), 2 (b), 3 (c), 4 (d), 5 (e), 6 (f), 7 (g) and 8 (h) 
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3. Results and discussion 
 
Ranking above promising areas of geological storage of CO2 can be performed by 

Multi-Criteria Analysis (MCA) (DCLG, 2009) on the basis of the data presented in Tables 1 
and 2. According to the results of the final ranking, we obtain the following distribution of 
the sites for geological storage of CO2 (Table 2): the 1st place is occupied by Site No. 8; the 
2nd place - Site No. 2; the 3rd place - Site No. 3. 
 

Table 1. Weighting factors parameters of CO2 storage sites 
 

No. Designation parameter - parameter description Weighting 
coefficients 

1 X1 - Lot size storage, km2 0.35 
2 X2 - Number of persons, sews on the site, people 0.15 
3 X3 - The average population density in the site, people/km2 0.25 
4 X4 - Population of major settlements in the area or near the  0.25 

 
Table 2. The parameters of promising sites of geological storage of CO2 

 
Site No. X1 (rank) X2 (rank) X3 (rank) X4 (rank) Overall rating  (place) 

1  4490 (3) 140878 (7) 31.4 (5)  24482 (2) 0.596 (4) 
2  2336 (7)  68340 (3) 29.2 (4)  19573 (1) 0.707 (2) 
3  4749 (2)  97324 (4) 20.5 (1)  97565 (6) 0.620 (3) 
4  1808 (8)  58510 (1) 32.4 (6)  35771 (3) 0.579 (5) 
5  3693 (4) 132850 (6) 36.0 (8) 136538 (7) 0.397 (8) 
6  3661 (5) 119251 (5) 32.6 (7)  45416 (4) 0.472 (7) 
7  2626 (6)  67572 (2) 25.7 (3) 414099 (8) 0.542 (6) 
8 10522 (1) 263062 (8) 25.0 (2)  64126 (5) 0.740 (1) 

 
MCA based on the method of distances is used when conducting this ranking, which 

takes into account not only the absolute values of the indicators for each site, but also the 
degree of their proximity or the distance to the standard area of this indicator. The 
parameters of the compared sites are normalized by the division on the best elements (the 
maxima) related to every site. If the best element is the maximum, the elements of this 
column are divided on it, i.e. the reference element is given by Eq. (1): 

 

ijijij XXX maxmax =  (1) 
 
where i is the parameter number, j is the number of site.  
If the best element is the minimum value, the calculations are changer to provide the 

results corresponding to the smallest sum of the maximum, i.e. the minimal element shared 
by all the other (Eq. 2): 

 

ijijij XXX minmin =  (2) 
 
Thus, a matrix of standardized coefficients is formed. The item that is the least remote 

from the reference point of an object receives the highest score, i.e. the less the distance from 
the reference, the better sector. Certain aspects of sites may have different impact on the 
effectiveness of CO2 storage site, so the rates may be unequal to each other. If the 
significance of indicators that make up the matrix is different, then every indicator is 
assigned to a weight factor (significance), which is determined by an expert. Then the 
ranking score is defined by relationship (3): 
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In the same way, the clusters of CO2 emissions can be ranked by replacing the indices 

X with Y. The main parameters of the clusters are shown in Tables 3 and 4. 
 

Table 3. Weighting factors of indicators of clusters of CO2 emissions 
 

No. Designation parameter - parameter description Weighting 
coefficients 

1 Y1 - CO2 emissions, Mt / year 0.4 
2 Y2 - Number of enterprises with CO2 capture 0.1 
3 Y3 - Length of additional pipelines, km 0.3 
4 Y4 - Distance from the cluster to the nearest site, km 0.2 

 
Table 4. Parameters of the clusters of CO2 emissions 

 
Cluster 

No. 
Y1  

(rank) 
Y2 

(rank) 
Y3 

(rank) 
Y4 (Site No.) 

(rank) 
Overall rating  

(place) 
1 23.576 (1) 5 (3) 75.3 (7) 174 (1) (9) 0.667 (2) 
2  5.673 (6) 2 (9) 62.0 (5) 136 (1) (8) 0.409 (7) 
3  5.508 (7) 7 (2) 63.2 (6)  47 (1) (4) 0.318 (10) 
4 14.927 (3) 3 (7) 91.4 (8) 194 (7) (10) 0.473 (6) 
5 17.930 (2) 16 (1) 199.4 (10)  89 (7) (7) 0.496 (5) 
6  5.321 (8)  2 (10) 25.6 (3)  77 (8) (6) 0.605 (4) 
7  2.694 (10) 4 (6) 47.3 (4)  66 (7) (5) 0.338 (9) 
8  4.030 (9) 3 (8) 22.6 (1)  39 (8) (2) 0.635 (3) 
9  5.722 (5) 4 (5) 25.5 (2)  19 (7) (1) 0.696 (1) 

10 10.782 (4) 5 (4) 94.7 (9)  46 (5) (3) 0.387 (8) 
 

As a result of this analysis of CO2 emissions cluster, the priority on the 
implementation of CCS is distributed as follows: the 1st place is occupied by Kharkov cluster 
No. 9; the 2nd place - Krivoy Rog cluster No. 1; the 3rd place - Severodonetsk cluster No. 8. 

 
4. Concluding remarks 

 
When implementing CO2 capture and storage technologies in the Donbass both on an 

experimental and industrial scale, it will be necessary to perform large volumes of 
technological work to adapt CO2 capture technologies to existing enterprises, as well as 
geological studies when choosing sites available for injection and storage of the CO2. 
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