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Abstract

From the perspective of coal mine safety production, this paper systematically reviews progress in
multi scale research methods on the influence of surfactants on coal wettability. Firstly, the re-
search background of coal dust wettability and the key role of surfactants are introduced. Secondly,
the macroscopic experimental research results of different types of surfactants and the regulation
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mechanism of head group and tail chain structure are summarized. Thirdly, the application of mo-
lecular dynamics simulation and quantum chemical calculation in revealing the microscopic mech-
anism of the interaction between surfactant and coal is summarized in detail. Finally, the future
development trends in surfactant molecular design and coal dust control technology are discussed.
The purpose of this study is to provide theoretical support for the optimal design of surfactants and
provide scientific basis for the efficient application of coal mine dust reduction technology.
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