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Progress on oxygen carrier in chemical-looping combustion
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Abstract: CO, produced by the combustion of fossil fuels is one of the major greenhouse gases. Chemical—looping combustion process can
not only separate and capture CO, with low energy consumption,but also is an important means for the preparation of hydrogen and other
industrial synthesis gases. The oxygen carrier is the key to the entire chemical-looping combustion system. The development status of prep-
aration , composition and doping modification of oxygen carrier were discuessed,and current problems,research difficulties and prospects of
oxygen carrier were analyzed. In the traditional preparation method of oxygen carrier,the mechanical mixing and impregnation methods are
simple in operation process and low in cost,but the prepared oxygen carrier sample has poor uniformity,and it is difficult to ensure the ac-
tivity and stability. Chemical co—precipitation, freezing granulation method and sol—gel method can improve the uniformity of the compo-
nents of the oxygen carrier to some extent,but it is not suitable for large—scale application because of unmanageable microstructure ,com-
plex operation and high preparation cost. The preparation method of the oxygen carrier should be low—cost, high—efficiency and refined con-
trol. At present,the iron—based oxygen carrier in the commonly used oxygen carrier has low activity, the nickel—based and manganese—
based oxygen carrier is unfavorable to the environment, and the copper—based oxygen carrier is easy to be sintered. It can improve the char-
acteristics to a certain extent by addition of the inert carrier and the alkali metal,but there is still a gap between low cost, high activity, en-
vironmental friendliness and long working life. Therefore , further research on the synergistic mechanism between oxygen carrier components

and doping components is the key to oxygen carrier optimization.
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Table 1 Preparation methods and characteristics of oxygen carriers
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Table 2 Types and characteristics of traditional oxygen carriers
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