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Investigation of the Performance of Low-Cost Calcium-Based Oxygen
Carrier in Chemical Looping Combustion of Coal

Shi Wenping Xiao Rui Yang Yichao Zhang Shuai

( School of Energy and Environment Southeast University Nanjing 210096 China)

Abstract: ChemicalHooping combustion ( CLC) will be a very promising technology due to its high efficiency and low—
cost for CO, separation. In this paper the reduction/oxidation characteristic as well as the cyclic performance of low—
cost calcium-based oxygen carrier was investigated in a bench-scale fixed-bed reactor. The effect of temperature operat—
ing pressure and coal/oxygen carrier mass ratio on the performance of calcium-based oxygen carrier were discussed. The
results showed that increasing temperature and pressure can obviously enhance the reaction of calcium-based oxygen car—
rier with coal gasification products which can lead to higher CO, yield and carbon conversion. Such factors as the paral—
lel reactions and the resistance of internal mass transfer in the oxygen carrier particles in practical reaction lead to inacti—
vation of the oxygen carrier and the decrease of the oxygen carring ability. The coal/oxygen carrier mass ratio should be
limited to 0. 14 to get higher CO, yield and carbon conversion.
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Fig.1 Schematic layout of the laboratory setup
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Fig.2 Variation of gas concentrations versus time at the temperatures of 850°C, 900°C and 950°C
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Fig.3 Variations of cumulative gas concentrations and carbon conversion as a function of temperature
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Fig.4 Variation of gas concentrations versus time at the pressures of 0.1, 0.3 and 0.5 MPa
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Fig.5 Variations of cumulative gas concentrations and carbon conversion as a function of pressure
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Fig.6 Variations of cumulative gas concentrations and carbon conversion as a function of coal/oxygen carrier mass ratio
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