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Abstract  
 This work studied the performance of mixed oxygen carriers those consist of calcium 
sulphate and metal oxides in chemical looping combustion (CLC) process of gaseous and solid 
fuels. The effects of calcium sulphate and metal oxides mixing ratios, temperature and operation 
time were investigated. The reduction-oxidation cycles were performed to explore the stability of 
oxygen carriers. The CLC process of gaseous fuel and solid fuel were carried out in fixed bed 
reactor and fluidized bed reactor, respectively. In the CLC process of methane, the calcium 
sulphate mixed with magnesium oxide andcalcium sulphate mixed with iron (III) oxide were used as 
oxygen carriers. By using calcium sulphate mixed with magnesium oxide, the results revealed that 
the suitable condition was 950oC and 30 wt.%MgO/CaSO4. Moreover, the results from reduction-
oxidation cycle test showed that the mass fraction of regenerated oxygen carrier was more than 
60% after 4th cycles. 
 In the CLC process of methane, the mixture of calcium sulphate and iron (III) oxide was 
also studied as oxygen carrier. The results demonstrated that the suitable mixing ratio was 20 
wt.%Fe2O3/CaSO4 and illustrated the new compound (Ca2Fe2O5) which probably contributed to the 
reaction acceleration and prevention of bed agglomeration. This mixed oxygen carrier was applied 
into CLC process of coal. The fluidized bed reactor was used to improve the well mixing of fuel 
and oxygen carrier. The results showed that the reaction was finished within 1 hr and carbon 
dioxide was the main gaseous product. The results from 3 reduction-oxidation cycles test revealed 
that reduction rate was highest at the first cycle and then decreased in the second and third cycle. 
However, by means of carbon dioxide generation and the area under a curve, the results illustrated 
almost equal values obtained from the second and third cycles. Therefore, Fe2O3/CaSO4 oxygen 
carrier could provide the stability during CLC process of coal. 
Keywords :Chemical looping combustion, Calcium sulfate, Coal, Methane 
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