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Abstract: A model of biomass char chemical looping combustion was built using NiFe,O, as oxygen carrier.
Thermodynamic analysis and process simulation of the combustion were performed with software of HSC Chemistry 5.0
based on Gibbs free energy minimization principle. The simulation result for the reduction stage showed that the system
performed best with the molar ratio of oxygen carrier to biomass char (O/BC) being 1.5 at the reactor temperature of 800°C.
The thermodynamic analysis showed that the oxygen carrier was gradually reduced as a sequence of NiFe,0,—Ni-Fe,0;—
Ni-Fe;0,—Ni-FeO—Ni-Fe. The simulation result for the oxidation stage demonstrated that the lattice oxygen could
recover to the original degree thermodynamically, while the XRD pattern of the oxidized NiFe,O, particles confirmed that
the reduced oxygen carrier could be re-oxidized to form NiFe,0, spinel under the atmosphere of air from an experimental
point of view.
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Fig. 2 The trend of AG and 1gK with temperature in the fuel
reactor
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