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Abstract; A good understanding of the complex interaction mechanism between multi-component fine particles in coal
slurry is an important foundation for solving the problem on the agglomeration settlement, selective sorting and dewate-
ring of coal slurry. In order to explore the microscopic interaction mechanism between fine particles in coal slurry,the

main fine particles of coal and kaolinite in coal slurry were taken as the research objects,and the interactions between

fine particles of coal and kaolinite in aqueous were investigated using molecular dynamics ( MD) simulations. The
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effects of spatial equilibrium configuration of coal macromolecule, atomic concentration profiles, self-diffusion coeffi-
cient of water molecules,and atomic radial distribution function on kaolinite/water interface were simulated and ana-
lyzed. The results of MD simulation show that the coal macromolecule can push out the water molecules surrounding
and stably adsorb on kaolinite surface, at the same time ,some of the benzene ring structures in coal macromolecule are
approximately parallel to kaolinite surfaces,namely that there is a strong electrostatic attraction between the benzene
ring structures and different kaolinite surfaces. The oxygen-containing functional groups in coal macromolecule can
form hydrogen bonds with different kaolinite surfaces,but the hydrogen bonds provide little contribution in the interac-

tion between coal macromolecule and kaolinite surface. In the presence of competing adsorption with water molecules,

coal macromolecule is more susceptible to stable adsorption on kaolinite (OOI) surface. In order to verify the accuracy
of the molecular dynamic simulation results, the microscopic interactions between fine particles of coal and kaolinite
with different sizes were observed by the scanning electron microscopy (SEM). The results indicate that the attraction
interaction between fine kaolinite and coal particles can occur in the aqueous,which makes them adsorption together
and difficult to be separated. The microscopic mechanism between the fine particles of coal and kaolinite in aqueous is
mainly the hydrogen-bond interaction between oxygen-containing functional groups in coal and kaolinite surface and
the electrostatic attraction between the benzene rings in coal and kaolinite surface,wherein the electrostatic attraction

between the benzene rings and kaolinite surface is dominant.
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Fig. 1 Laser particle size analysis of samples
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Fig.2  X-ray diffraction pattern of samples
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