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Process simulation and system exergy analysis of coal char chemical
looping gasification

ZHANG Long, HE Yun-long, HE De-min, GUAN Jun”
(School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Aiming at the coal char chemical looping gasification (CLG) process of coal char,a simulation model
including drying, pyrolysis, gasification and regeneration units was built in Aspen Plus.The sensitivity analysis was used
to explore the influence of process parameters on the gasification performance of the system, and the system exergy
analysis was carried out to reveal the exergy loss distribution characteristics under different process parameters. The
results show that with the increase of gasification temperature ,the gasification performance of the system is significantly
improved. At 900°C ,
efficiency increased from 54. 1% to 72. 9% ,and the exergy efficiency increased from 67. 9% to 74. 1%.For O/C ratio,

the system basically reached thermodynamic equilibrium. Compared with 750°C , the cold gas
when O/C=1. 0, compared with O/C=0. 5,the syngas yield increased by 41. 1% ,the cold gas efficiency increased from
51.3% to 67.2% ,and the exergy efficiency increased from 62.8% to 74. 1%.For the steam-carbon ratio, when S/C=
0.5, compared with S/C =0, the syngas yield increased by 38. 1%, the cold gas efficiency increased from 67.3% to
83.2% ,and the exergy efficiency increased from 74. 1% to 82. 0%.The system analysis shows that the exergy loss of the
system is mainly concentrated in the gasification unit and the regeneration unit.The research results provide a theoretical
reference for the industrial optimization of chemical looping gasification process.
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