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Study on structure and CO, gasification reactivity of coal pyrolysis residue at

high temperature  high pressure and rapid hydrogenation
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Abstract : The structure and CO, gasification reaction of the residue from pyrolysis of raw coal at high temperature,,
high pressure and rapid hydrogenation are studied in a fixed bed reactor and by means of synchronous TGA, FT-IR,
XRD, Raman and XPS. The results show that after raw coal turns into residues through pyrolysis with rapid
hydrogenation, the thermal stability of —CH, and —CH functional groups is improved,d,/ Ly, decreases from 0. 329 to
0. 293, the graphitization degree increases,the I,),/1,1,,/1; and I,,/1 increases, and the disordered structure and defect
degree increases.Therefore, T, 5 drops from 1 058°C to 1 028°C ,and T, decreases from 1 086°C to 1 043°C ,showing that
the residue has a good gasification reactivity. The relative content of C—H in the carbon structure of the residue is
73.43% ,6. 85% higher than that of raw coal.After gasification of the residue,the relative content of C—H in the carbon
structure plummets sharply from 73.43% to 27. 55% ,which proves that in the process of rapid hydrogenation pyrolysis,
raw coal reacts with hydrogen and hydrogenated structures (HCs) are formed.

Key words: rapid hydrogenation pyrolysis residue; raw coal; CO, gasification reactivity; carbon structure;

hydrogenated structures
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