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Abstract: The surface properties and thermodynamic properties of coal are determined by means of inverse gas
chromatography (IGC) technology.In the temperature range of 303. 15-343. 15 K, 30 kinds of organic solvents are taken
as probe molecules to determine the retention volume of probe solvents.The surface dispersion free energy of coal samples
is calculated by means of Schultz and Dorris-Gray methods, respectively, and the result is in the range of 20.26 -
36.56 mJ+m™* which shows a decreasing trend with the increasing temperature. Through calculating Lewis acid-base
constant, total pH capacity of coal samples is 6. 66, indicating that the surface of coal shows alkaline. In addition,
thermodynamic parameters are determined , including infinite dilution activity coefficient 7y}, ,mass activity coefficient {27
and Flory-Huggin’s interaction parameter x}, ,solubility parameter 8,.Results show that y}, decreases with the increasing
temperature , indicating that the interaction force between probe solvent and coal samples increases with the increasing
temperature. x7, declines with the increasing temperature, and the calculation results show that x7, values of
tetrahydrofuran and dichloromethane are less than 0. 5, the {27 values are less than 5,indicating that both tetrahydrofuran
and dichloromethane are benign solvent. With the increase of temperature, the solubility parameter of coal samples
decreases.The study deepens the understanding on coal properties, and provides reference and theoretical support for
subsequent flotation and upgrading technologies.
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