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Abstract Chemical looping combustion (CLC) is an advanced energy-utilization technology with
near zero-emission of pollutants. As for coal-fueled chemical looping combustion system using
NiO/NiAl,O4 oxide carriers, Aspen Plus was used to perform detailed process simulation and
thermodynamic analysis. The effect of main operating parameters on system performance was first
researched. The optimal operation conditions were obtained as following: the temperature and
pressure in the fuel reactor are 816.41°C and latm, respectively, the temperature and pressure in
the air reactor are 1200°C and latm, respectively, the ratio of mass fluxes of NiO/NiAl,O4) and
coal is 14.0, the ratio of mass fluxes of air and coal is 7.8. Then the CLC of coal is compared with
the traditional combustion of coal. It is found that the CLC of coal performs advantages over the
traditional combustion of coal with respect to thermal efficiency, exergy efficiency, carbon capture
efficiency, emission amount of NO, and CO, however the CLC of coal releases similar amount of SO,
with the traditional combustion of coal.
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Fig. 1 Flow chart of coal-fueled chemical looping combustion using nickel oxide carrier
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Table 1 NX coal proximate and ultimate analysis, morphologic analysis of sulfur

TAlka#T /% TCESHT/ % BLea L/ %
Maq Aq Va FCq Ca Hq Oq Ny Sq Ss Sp So
1.29 28.98 25.06 45.96 53.63 2.5 10.84 0.68 3.37 0.06 2.16 1.15
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Fig. 2 Effect of fuel reactor temperature on

system performance
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Table 2 Flue gas temperature and compositions
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