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The study of sorption processes during underground coal gasification is an important area for the development of gasification technologies, which can contribute to the efficient and clean production of gas from coal. Sorption processes during coal gasification include the study of the interaction of jet flows with the plane of the fire pit of an underground gas generator [1]. Today, a number of key aspects related to sorption processes during coal gasification can be distinguished, namely: the choice of a sorbent that effectively traps pollutants (for example, sulfur, heavy metals, etc.) during gasification; establishing optimal conditions, such as temperature and pressure, to ensure maximum sorption efficiency; study of the kinetics of sorption processes to determine the optimal operating parameters of underground gas generators; development of mathematical models that reflect sorption processes during coal gasification [2]; development and implementation of sorption methods to reduce emissions of pollutants and improve the environmental safety of the gasification process [3].
When coal is heated to a temperature of 300-900°C, its organic mass intensively decomposes with the release of gases and vapors of volatile substances [4]. The temperature of coal gasification determines the composition and amount of gases that are formed during the process. Lower temperatures can lead to more methane, hydrogen, and volatile hydrocarbons being released, while higher temperatures favor the formation of more carbon dioxide and other products.
Coal gasification is a complex heterogeneous physicochemical process that occurs at high temperatures, with the main element being the interaction between the solid phase (coal) and the gas phase, achieved through blowing (air, air-oxygen, steam-air, steam-oxygen, etc.).
The course of the chemical process of underground coal gasification is influenced by the grade of coal, its moisture and ash content, the composition of the blowing agent, the thermal mode of gasification, the pressure in the gas generator, mining-geological and hydrogeological conditions, and the hardware design of the technological system.
The interaction of fuel carbon with blowing (oxygen and steam) during coal gasification can be described by several primary reactions [5]. Below are some of the key reactions that can occur during coal gasification:
C → CnHm – This reaction determines the formation of hydrocarbons from the dehydration of coal.
C + O2 → CO2 – Oxidation of coal when interacting with oxygen leads to the formation of carbon dioxide.
C + 2H2 → CH4 – Hydrogenation of coal, where hydrogen reacts with coal, forming methane.
C + CO2 → 2CO – Coal can react with carbon dioxide, forming carbon monoxide.
C + H2O → CO + H2 – The formation of hydrogen due to the interaction of coal with steam.
These reactions can depend on numerous factors such as temperature, pressure, coal moisture content, blowdown content, and other gasification conditions. Also, it is important to consider that in real conditions, a complex set of reactions can occur, and reactions can compete with each other.
It has been experimentally proven that depending on the temperature, hydrodynamic conditions, and partial pressures of individual components of the gas phase (blowing), the ratio of carbon oxides (CO and CO2) in the resulting gas varies widely. Scientific studies have established that during the gasification of high-ash coal seams with the use of water vapor as a blow, gas with a higher CO2 content is obtained than during the gasification of low-ash seams. High-ash coal may contain more mineral impurities such as silicon, aluminum, and other elements. During gasification, these mineral impurities can also interact with oxygen and water vapor, contributing to increased carbon dioxide concentrations.
The study of sorption processes during coal gasification has great potential for the development and optimization of gasification technologies. These areas of research can help improve the quality and efficiency of coal gasification, as well as reduce the negative environmental impact of this process on the environment.
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