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Study on the formation mechanism of polycyclic aromatic hydrocarbons
during pyrolysis of coking blended coal
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(1.College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2.Institute of Nuclear Environmental Science, China Institute for Radiation Protection, Taiyuan 030006, China)

Abstract;: To investigate the formation mechanism of polycyclic aromatic hydrocarbons ( PAHs) in the pyrolysis
process of coking blended coal, blended coal samples were collected from a coking plant in Shanxi Province. The free
PAHs in the blended coal and the PAHs generated from pyrolysis were analyzed using gas chromatography-mass
spectrometry ( GC-MS ) and pyrolysis-gas chromatography-mass spectrometry ( PY-GC-MS ), respectively. The
concentration of free PAHs in blended coal was 23. 6x4.5 wg/¢g,with the highest concentrations of Phe (29.0%) and
Flu (15.9% ) .The number of rings was mainly 3—5 ring PAHs.The ratio of pyrolysis PAHs to free PAHs in blended coal
is 66. 7, indicating that free PAHs have little effect on the formation of PAHs during blended coal pyrolysis, while
aromatic compounds such as PAHs and benzene derivatives, phenols and long-chain or cyclic aliphatic compounds can be
used as precursors to contribute to the formation of PAHs through pyrolysis reaction. The formation mechanism of PAHs in
the pyrolysis process of blended coal mainly includes the volatilization and release of free PAHs in blended coal, the
cracking reaction of coal pyrolysis process, the polycondensation reaction and the synergistic effect of blended coal
pyrolysis process.
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