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Abstract: This thesis analyzes the possibilities and processes of manufacturing 

fire-resistant special clothing from basalt fibers. The high heat resistance, durability, 

and environmental cleanliness of basalt fibers make it an ideal material for fire-

resistant special clothing. The thesis examines the physical and chemical properties 

of basalt fibers, manufacturing technologies, the production processes of fire-

resistant clothing, and the possibilities of using them to protect human life. Special 

clothing made from basalt fibers plays a crucial role in ensuring safety, comfort, and 

ecological cleanliness. This research may be beneficial in expanding the use of basalt 

fibers in fire-resistant clothing production. 
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Relevance of the Topic: 

Developing fire-resistant special clothing is especially important for 

professionals working in fire-hazardous industries. Today, traditional fire-resistant 

materials such as aramid fibers, Kevlar, and similar materials are used. However, 

they have some drawbacks, including environmental risks and high costs. Basalt 

fiber is an environmentally safe, highly durable, heat-resistant material widely used 

in various industries. Therefore, the topic of producing fire-resistant clothing from 

basalt fibers remains relevant. 

 

Composition of Basalt Rock: 

The main components of basalt rock are silica, alumina, iron oxide, and 

magnesium, which provide high heat resistance and mechanical strength. These 

rocks are formed from volcanic activity and naturally melt, making them suitable for 

use in technological manufacturing processes. 

Technical Properties of Basalt Fiber: 

 Heat Resistance: Basalt fiber is heat-resistant up to 1000°C, making it 

an ideal material to reduce fire hazards. 

 Strength: The mechanical strength of basalt fiber is high, providing 

optimal protection. 
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 Chemical Stability: Basalt fiber maintains its quality when exposed to 

chemicals due to its high chemical stability. 

 Environmental Cleanliness: Basalt is environmentally safe, and its 

production does not harm the environment, with possibilities for recycling. 

 

Process of Fiber Production: 

To produce basalt fibers, basalt rocks are melted at high temperatures and then 

transformed into fibers using fiberization technologies. The fiberization process is 

as follows: 

1. Melting: Basalt rocks are melted at high temperatures (1500–

2000°C). 

2. Fiberization: The molten basalt materials are gathered into thin 

threads and cooled. 

3. Further Treatment: The fibers are treated to enhance their 

physical and mechanical properties. 

 

Design and Production of Fire-Resistant Clothing: 

Fire-resistant clothing made from basalt fibers has high heat resistance, offering 

the following features: 

 Insulation: Basalt fibers provide excellent insulation, protecting 

clothing in fire conditions. 

 Wide Application: They are ideal for use in extreme heat 

environments, firefighting, industrial workers, builders, and other high-risk 

occupations. 

Technological Aspects: When manufacturing clothing, the structure, weight, 

elasticity, and durability of basalt fibers are taken into account. The goal is not only 

to provide heat resistance but also to ensure comfort, long-term use, and the best 

protection for workers. 

 

Advantages of Basalt Fiber-Based Clothing: 

 Environmental Safety: Basalt fiber is a natural material, and its 

production and recycling processes are environmentally safe. 

 High Heat Resistance: Due to the heat resistance of basalt fibers, they 

offer excellent protection against fire hazards. 

 Comfort and Durability: Basalt fibers are lightweight yet strong, 

allowing the clothing to be comfortable and durable for long-term use. 
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 Chemical Stability: Basalt fibers maintain their quality without 

reacting with chemicals. 

 

Application Areas: 

 Industry: Fire-resistant clothing made from basalt fibers is widely used 

in industries with fire risks, such as oil and gas, construction, and chemical 

industries. 

 Construction and Rescue Workers: Basalt fiber-based clothing helps 

protect builders, firefighters, and others engaged in hazardous work from heat. 

 Aerospace Industry: In the aerospace industry, fire-resistant materials 

are essential, and basalt fiber-based clothing ensures safety. 

 

Conclusion: 

The development of fire-resistant special clothing from basalt fibers is of great 

importance today for reducing fire risks and ensuring worker safety. The high heat 

resistance, durability, and environmental safety of basalt make it an ideal material 

for these purposes. The data and technologies presented in this thesis can be useful 

in improving the process of producing basalt fiber-based clothing and expanding 

their use across various industries. 
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