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Chemical looping gasification of coal coke with iron-based oxygen carriers:
Simulation and analysis

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

Abstract: A model for a coal-coke chemical looping gasification process,including an air reactor (AR) and a fuel
reactor (FR) ,is constructed through using Aspen Plus process simulation software.lt is found in analyzing the simulated
process that the oxygen carriers in the chemical looping gasification process plays the roles of providing lattice oxygen and
supplying gasification energy,there exists a high coupling degree between two roles.The simulation results show that the
model constructed by using Gibbs free energy minimization method can predict accurately the yield of the gasification
products and product composition.An exergy efficiency analysis is performed on the process,suggesting that the coupling
problem that the oxygen carriers supply both oxygen and energy can be solved effectively by doping inert components in
the oxygen carriers.The efficiencies of cold coal gas and exergy can be effectively improved in this manner from 60. 9%

and 67.3% to 71.3% and 75. 1% ,respectively.In addition, the contents of H, and CO in syngas increase from 18. 1%

and 64. 6% to 22. 1% and 75. 0% ,respectively.
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