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Introduction 

Azerbaijan, as one of the countries with the richest oil and gas reserves in 

the world, is a significant center in the development of the oil industry. This 

sector is a strategic pillar of the country's economy and plays a key role in 

energy supply. Since the 20th century, Azerbaijan's oil industry has been 

intensively developing, and this process has laid the foundation stones for the 

country’s infrastructure. However, the increasing volume of oil and gas 

production has simultaneously heightened the relevance of environmental 

safety concerns. On the one hand, the storage and transportation of petroleum 

products have a significant impact on the environment; on the other hand, the 

pollution risks resulting from these activities continue to pose serious threats 

to local ecosystems, disrupt the balance of nature, and endanger public health. 

Since the mid-20th century, most of Azerbaijan’s oil bases have become 

outdated and physically unsafe due to existing technological and infrastructure 

issues. Environmental safety issues in these facilities are of critical importance. 

For instance, contamination of local soil and water bodies, as well as the need 

to prevent the wider spread of this contamination, have made the rapid 

application of new technologies essential. In many cases, leakage of oil products 

and their spread to the soil and underground water reservoirs lead to severe 

ecological consequences, and the introduction of new solutions to prevent this 

is necessary. 

Today, in addition to traditional methods, modern geosynthetic materials, 

particularly thermoplastic-based waterproofing materials, are widely used to 

address environmental safety issues. Geosynthetic materials provide effective 

and sustainable solutions to prevent soil and water body contamination. These 

https://doi.org/10.62731/mcnd-04.07.2025.004
https://orcid.org/0009-0004-6923-2595


 

4 липня 2025 рік ♦ м. Ужгород, Україна ♦ МЦНД 
. 

 
109 

materials not only ensure environmental safety but also improve the efficiency 

of industrial processes and promote more responsible resource use. 

This article will provide a detailed review of the application areas of 

Kanvalan material, its technical parameters, the advantages of modern 

waterproofing materials, and the role of this material in environmental safety. 

Additionally, the results obtained from its application and the experiences 

gained will be analyzed. This analysis could provide important contributions to 

the next steps Azerbaijan will take in the field of environmental safety and 

further strengthen its position as an environmental leader worldwide. The 

article demonstrates the potential for Azerbaijan’s oil industry to implement a 

"green transformation." This approach emphasizes the application of 

innovative technologies to minimize industry’s environmental impact and 

ensure ecological safety. This perspective could contribute to strengthening the 

region's position as an ecological leader. 

Relevance of the problem 

In industrial areas, particularly in Azerbaijan’s Absheron Peninsula, 

Sumgayit, Neftchala, and other oil production regions, environmental pollution 

caused by petroleum products is a significant ecological threat. This pollution 

not only threatens local ecosystems but also poses health risks to humans. Such 

a situation necessitates the implementation of efficient solutions to reduce the 

ecological footprints of the energy industry, not only in Azerbaijan but globally. 

In the process of storing and transporting petroleum products, the 

absence of waterproofing layers under and around the reservoirs used for 

these purposes results in leaks and the spread of oil into the soil. This leads to 

severe ecological damage, particularly the contamination of soil and 

underground water reserves. Oil leakage into the soil, through capillary and 

diffusion processes, spreads to underground water bodies, causing larger-scale 

pollution. 

In industrial areas, especially in the Absheron Peninsula, Sumgayit, 

Neftchala, and other oil production regions, environmental pollution caused by 

petroleum products is considered a serious ecological threat. The main reasons 

for this include: the lack of waterproofing layers under and around the 

reservoirs storing oil and fuel products; the permeability of concrete coverings 

due to microcracks and corrosion; the failure to isolate soil embankments 

(dikes) with water and oil-resistant materials; the spread of petroleum 

products into underground water due to capillary and diffusion effects from 

leaks. 
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These factors increase the rate of soil penetration, which can be 

determined using the following formula: 

𝑞 = 𝑘 ∙ 𝑖 ∙ 𝐴, 

where q — infiltration flow (m³/s); k — soil filtration coefficient (m/s); i — 

hydraulic gradient (dimensionless); A — area of influence (m²). 

 

In areas with high soil permeability, the infiltration rate (qq) sharply 

increases, leading to large-scale pollution. 

One of the factors complicating this problem is the increased permeability 

of concrete coverings due to microcracks and corrosion. In such cases, it 

becomes impossible for the existing infrastructure to ensure ecological safety. 

The lack of isolation of soil embankments and dikes with water and oil-

resistant materials also hinders efforts to prevent contamination. These 

shortcomings lead to long-term and irreversible damage to ecosystems. 

To prevent these problems, more efficient and reliable solutions are 

needed. Geosynthetic materials, particularly thermoplastic coatings for 

waterproofing purposes, offer an effective alternative for preventing oil leaks 

and ensuring ecological safety. Kanvalan material is one of the most modern 

solutions used in this field, and its properties demonstrate its great potential in 

ensuring environmental safety. 

The advantages of this material include high elasticity, resistance to 

chemical impacts and petroleum products, stability against temperature 

changes, and long service life. Kanvalan material not only prevents leaks but 

also reduces the overall ecological burden, enabling sustainable and 

responsible industrial applications. Thus, the use of this material creates an 

opportunity for a significant step forward in ensuring environmental safety in 

Azerbaijan’s oil industry. 

Application of geosynthetic waterproofing materials 

Traditional waterproofing technologies, particularly concrete and 

polymer coatings, have shown significant shortcomings in ensuring 

environmental safety in industrial areas, especially in oil bases, in recent years. 

These materials lose their effectiveness over time due to the formation of 

microcracks, corrosion, and wear. As a result, leakage of oil and other harmful 

substances causes ecological damage, spreading into underground water 

bodies and leading to large-scale pollution. 

To prevent these problems, geosynthetic materials, particularly 

thermoplastic coatings for waterproofing, are alternative solutions that better 
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meet the demands of modern technology. Geosynthetic materials are not only 

distinguished by their high durability and elasticity but also by their easier and 

faster installation, which provides significant advantages in terms of economy 

and time. 

Geosynthetic materials stand out due to the following advantages: 

1. High elasticity and tensile strength. Geosynthetic materials, especially 

Kanvalan, are distinguished by their high elasticity and tensile strength. These 

properties ensure the material's resistance to any physical pressure and 

movement in the applied areas, significantly reducing the risk of leakage. 

2. Chemical stability and resistance to petroleum products. Geosynthetic 

materials, especially those resistant to chemicals such as oil and fuel, exhibit 

high chemical stability. The Kanvalan material maintains its durability and does 

not alter the composition of the environment in areas exposed to such 

pollutants. This property ensures the material remains functional over a long 

period, protecting the ecosystem. 

3. Stability against temperature variations. Geosynthetic materials are 

resistant to high temperature fluctuations and maintain their quality in various 

weather conditions. This property ensures the material remains reliable even 

in unstable environments over extended periods. 

4. Simple and fast installation. The installation of geosynthetic materials is 

simple and quick. These materials, which come in roll form, can be easily 

applied by specialists. The installation of Kanvalan material is ensured by 

thermal welding, which increases the speed of the work. Thus, projects are 

completed in shorter periods, and labor costs are reduced. 

Kanvalan material consists of several layers of polypropylene, offering 

high elasticity, chemical resistance, and long-term usability. This material is 

especially ideal for isolating reservoirs beneath oil bases and for embankment 

zones. 

Kanvalan material is characterized by the main parameters shown in Table 1. 

 

Table 1 

Technical properties of Kanvalan material 
Parameter Value 

Operating Temperature -60°C to +100°C 
Tensile Strength ≥ 27 MPa 
Resistance to Fuel and Oil Fully resistant 
Water Vapor Permeability < 0.01 g/m²·day 
Environmental Safety Certification Available (ГОСТ, ISO) 
Long-term Service Life ≥ 25 years 
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This material ensures the complete waterproofing of the bottom layer of 

reservoirs and embankment zones in oil bases. 

These features make Kanvalan material superior to other traditional 

waterproofing materials, and its long service life makes it an ecologically and 

economically viable choice (Figure 1). 

Application areas and results 

The application of Kanvalan material is carried out in the following stages: 

1. Preparation stage is carried out in the following sequence: first, the soil 

surface is cleaned and compacted. This ensures the proper placement of the 

material and increases its long-term efficiency; the area is then shaped 

according to the project requirements. During this stage, the areas to be 

insulated are identified, and any obstacles are removed. 

2. Material laying stage includes the following tasks: Kanvalan material is 

unrolled on the site. The rolls are properly positioned, and correct installation 

is carried out to minimize the risk of leakage in the applied area; the seams of 

the material are joined by thermal welding. This allows for the complete 

elimination of leakage risks during the material's assembly; a protective layer 

or reservoir is placed on top. This is crucial for the additional protection of the 

material. 

 

 
Fig. 1. Comparison of technical properties of materials 

 

3. Embankment insulation stage is performed as follows: the material is 

laid on the inside of the embankments. This step ensures the complete 

insulation of the soil to prevent leakages; 100% of leakages are prevented. This 
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stops the seepage of water and petroleum products into the soil, preventing 

contamination of underground water resources. 

These application stages ensure the effective use of Kanvalan material in 

environmental protection, particularly in preventing the leakage of oil and 

other harmful substances. The results of its application contribute to significant 

ecological and economic benefits, improving long-term sustainability in 

industrial applications. 

Economic efficiency of using Kanvalan material 

The use of Kanvalan material offers significant advantages both 

environmentally and economically. In the applied areas, its use helps reduce 

long-term costs due to its extended service life and relatively low maintenance 

costs (Figure 2). Additionally, the administrative fines and reputational risks 

associated with industrial facilities that fail to comply with environmental 

requirements are also eliminated. 

 

 
Fig. 2. Comparison of total costs of materials 

 

By implementing Kanvalan material, companies can not only reduce their 

operational and maintenance costs but also avoid potential legal and 

reputational damage, ensuring long-term sustainability and compliance with 

environmental regulations.  

As an example, the insulation of a 6000 m² reservoir area costs 

approximately 1000-1100 AZN. The average service life of the material is 25-

30 years, which makes it more cost-effective compared to other insulation 

materials. Additionally, it is much more affordable than the costs required for 

ecological restoration work. 
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This demonstrates the long-term economic advantages of using Kanvalan 

material, not only in terms of installation costs but also in its ability to minimize 

future expenses related to maintenance, repairs, and environmental 

remediation. 

Discussion 

Kanvalan material contributes significantly to environmental protection 

by preventing the leakage of oil and other harmful substances into the soil and 

underground water bodies. Traditional concrete and other waterproofing 

materials degrade over time due to wear and corrosion, which ultimately 

threatens environmental safety. In this regard, the long-term durability of 

Kanvalan plays a critical role in safeguarding the environment. 

Economically, the use of Kanvalan material helps avoid large costs due to 

its extended service life. Compared to traditional materials, this material is 

more cost-effective, as its service life is much longer and its maintenance and 

replacement costs are relatively low. Furthermore, the reduction of 

administrative fines and reputational risks associated with non-compliance to 

environmental regulations provides additional financial benefits for 

businesses. 

The practical application of Kanvalan material can not only contribute to 

improving environmental safety in Azerbaijan’s oil bases but also in other 

regions around the world. The material, especially in areas near water bodies, 

can be expanded for use in other sectors of the oil and gas industry. This also 

highlights Kanvalan’s unique advantages compared to other geosynthetic 

materials in the field. 

While Kanvalan material presents significant environmental and 

economic benefits, there are some practical challenges and limitations. For 

example, in some regions, adapting the infrastructure for the application of the 

material and carrying out the initial installation work may be required. 

Furthermore, more research and trials are necessary to assess the long-term 

performance of this material on a larger scale. 

Future research could explore the potential applications of Kanvalan in 

other industrial sectors. Additionally, the development of more affordable and 

widely available alternative geosynthetic materials could lead to positive 

changes in ensuring environmental safety. 

Conclusion 

As the development of the oil industry in Azerbaijan continues, ensuring 

ecological safety within this sector has become a priority issue for both the 
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state and society. The application of modern geosynthetic materials, such as 

Kanvalan, not only prevents the contamination of soil and water resources but 

also contributes to the formation of a sustainable and responsible industrial 

model. 

Thus, with the widespread implementation of innovative waterproofing 

technologies, Azerbaijan can strengthen its regional ecological leadership and 

become a model for the "green transformation" in the oil industry. 
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