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Influence of carbon atom adsorption on coal pyrite hydrophobicity
based on quantum chemistry

XI Peng' ,LIU Wen-li' , YANG Zong-yi' ,CHEN Jun®

(1. School of Chemical and Environmental Engineering ,China University of Mining and Technology( Beijing) ,Beijing 100083 , China ; 2. School of Materials
Science and Engineering ,Anhui University of Science and Technology ,Huainan 232001, China)

Abstract ; The carbonaceous substance physically accreted with pyrite improves the floatability of coal-pyrite. In order
to reduce the floatability of coal-pyrite selectively and remove the pyrite in coal, it is very important to study the exist-
ing style of carbon atom on the coal-pyrite surface and the mechanism between carbon atom and hydrophobicity. The
wetting heat and carbon element content of mineral-pyrite and coal-pyrite were compared by the microcalorimeter and
Scanning Electron Microscope. The experiment results showed that the wetting heat of coal-pyrite was bigger and the
carbon element content of carbonaceous substance were higher than the mineral-pyrite generally. With the first-princi-

ple method of density functional theory ( DFT) and the plane-wave ultrasoft pseudopotential method, the adsorption
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process of water on the perfect pyrite surface and surface adsorbed by carbon atom was simulated. And the adsorption

energy ,bond Mulliken population, electron density and density of states were calculated and discussed. The simulation

results showed that compared with the perfect pyrite surface,the adsorption energy on the surface adsorbed by carbon

atom was positive. The surface adsorbed by carbon atom became hydrophilic. The simulation results were consistent

with the results of wetting heat. The mechanism of the influence of carbon atom’s adsorption on coal-pyrite hydropho-

bicity was revealed from the view of quantum chemistry.

Key words : coal pyrite ; carbon material ; adsorption ; hydrophobicity ; quantum chemistry ; density functional theory
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Fig. 1 Relationship between the adsorptional energy and

carbon element content of carbon material
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Fig.2  Equilibrium adsorption of H,O on different sites of pyrite
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Table 3 Adsorption energy of H,O on different
pyrite (100) surface sites
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Table 6 Mulliken populaiton after H,O adsorption on ideal
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