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Abstract ; In order to solve the problem of mixed heavy metal substances in coal hindering the
infiltration of dust suppression solution into coal pores and cracks, resulting in a weakened wetting effect of

coal, experiments were conducted to explore the synergistic effect of chelating agents and surfactants on
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coal wettability. Firstly, based on the water injection test platform and the dust cutting simulation test
platform, six injection methods were designed to experimentally determine the antagonistic effect between
surfactants and chelating agents. Then, the effects of six injection methods on the dust production
characteristics and wetting effect of coal samples were studied through cutting tests and surface wettability
analysis. Finally, spray dust suppression was conducted to test the settling efficiency of pulverized coal
enhanced by different injection methods. The results show that the coal sample treated by first injecting the
chelating agent followed by the surfactant exhibits the lowest dust production concentration, at only 170. 93
mg/m’, which is 64.49% lower than the 481.33 mg/m’ in the pure water group. Furthermore, the
sequential injection protocol employing prior a chelating agent infusion followed by a surfactant delivery
exhibits the most significant improvement in coal wettability, with the fastest rate of wetting-induced
sedimentation of coal dust.

In addition, the coal samples treated by the above method achieve a dust

suppression efficiency of 91.2% in in spray dust suppression tests. Through molecular simulation and
theoretical analysis, injecting a chelating agent solution to decompose heavy metals in coal fractures can

improve the fluidity of the solution in coal. Subsequently, injecting a surfactant solution further enhances

H35%
20254F

the wettability of coal.
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