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Abstract: Six common functional group structural units on the coal surface include phenolic hydroxyl Ph — OH,
carboxyl — COOH, carbonyl — C =0, ether bond — O — , alcohol hydroxyl R — OH and alkyl R. In this paper,

the adsorption performances of these functional groups on the coal surface for aniline, pyridine and quinoline

were calculated from the atomic level by using giant regular Monte Carlo (GCMC) and density functional theory

(DFT). Based on calculating and analyzing the parameters such as frontline orbit, adsorption energy and inter-

molecular adsorption distance, the adsorption mechanisms of the three nitrides on different functional groups on

the coal surface were explored, and the results showed that the order of adsorption strength of the functional
groups on the coal surface model for the three nitrides is; —COOH > R-OH > Ph—-OH > -C=0 > -0

- > R, and the order of adsorption strength of three nitrides for the functional groups on the coal surface is;

pyridine > quinoline > aniline.
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Fig. 1  Stable configurations of six coal surface function-

al groups after geometric optimization
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Fig. 3 The HOMO orbitals and the LUMO orbitals of six coal surface functional

groups and their energy values
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Fig.4 The HOMO orbitals and the LUMO orbitals of three types of nitrides and

their energy values
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functional groups and three types of nitrides
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Fig. 5 Adsorption energies of three types of nitrides on

different functional groups
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