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Application of molecular dynamics simulation in coal structure and related fields

WANG Shanbiao, QIN Zhihong,ZHOU Jinglan, LIAN Lulu, YANG Xiaoqin, LIN Zhe
(School of Chemical Engineering and Technology ,China University of Mining and Technology, Xuzhou 221116, China)

Abstract: With the further development of computer technologies and the application of different types of molecular dynamics simulation
software , more and more coal scientists have devoted themselves into the field of dynamics simulation calculation for coal macromolecules.
The deep information of the coal aggregation system were studied and their dynamic behavior characteristics were clarified in various as-
pects of structural characteristics, pore size distribution, thermodynamics characteristics and adsorption characteristics based on pore size
distribution , etc. Therefore , the dynamics simulation calculation can effectively solve some problems that cannot be solved in the laboratory
and provide more basic theoretical support for the efficient and comprehensive utilization of coal. In this paper, the progress of molecular
dynamics simulation techniques in the studies of coal macromolecular structure, coal adsorption properties and kerogen molecular structure
of oil shale were discussed. The related research results were briefly introduced and the disadvantage of using computer technologies to
study coal structure, its function and mechanism were pointed out. This disadvantage is caused by inadequate analysis of complex coal
structures instead of computational techniques such as molecular dynamics simulation. Combined with the new theory of coal embedded
structure model that was established through the coal all-component separation method by extraction and reverse extraction, the detailed
molecular structure ,thermal change behavior and property evolution of coal group components can be studied intensively by the molecular
dynamics simulation technologies. This will not only be able to verify the correctness of relevant theories and complete the work that cannot
be done by experiments, but also be possible to push forward the research of coal structure and coal reactivity mechanism.
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