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Investigation on redox performance of transition
metal decorated Fe,0;/Al,0; oxygen carrier
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Abstract; Cu, Co, Mn and Ni decorated Fe,0,/Al,O, oxygen carriers were prepared by freeze-drying method
in this work. Temperature programmed reduction ( H,-TPR) and Temperature programmed oxidation ( TPO)
experiments were conducted in an automatic chemisorption instrument, and the reactivity of transition metal
decorated Fe,0,/Al, O, oxygen carriers with H, and O, was evaluated. The results showed that the reactivity for
oxygen carrier with H, was improved after decorated with Cu, Co and Ni. But when decorated with Mn, the
reactivity and oxygen transport capacity of oxygen carrier decreased. The Cu-decorated Fe,0O,/Al,O; oxygen
carrier demonstrated the best reactivity with H, and favorable stability. Therefore, it could be a potential oxygen

carrier for using in the chemical looping combustion.
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Table 1 Crushing strength and BET surface area of the fresh oxygen carriers

8Fe2 Al 10Cu8Fe2 Al 10Co8Fe2 Al 10Mn8Fe2 Al 10Ni8Fe2 Al
Crushing strength /N 1.39+0.31 1.30+0. 36 1.17+0.36 1.22+0.25 1.38+0.31
BET surface area A/(m’-g™") 3.21 1.06 2.58 1.91 2.38
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Figure 2 Reduction rate
of oxygen carrier vs temperature curves
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Figure 3  O,-TPO patterns of the oxygen carriers
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carrier vs temperature curves
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Table 2 Main components of oxygen carrier particles from XRD results

Oxygen carrier Fresh oxygen carrier

Reduced oxygen carrier

Oxygen carrier after oxidized

8Fe2Al Fe,0, Al O, Fe AL, O, Fe,0, .Al,Fe,0,, AL O,
10Cu8Fe2 Al Fe,0, .CuAl,O, .CuFe,0, \Al,O, Fe .Cu AL O, Fe,0, .CuAl,O, .CuFe,04 Al,O,
10Mn8Fe2 Al Fe,0, .MnAl,O, .Mn,0, Al,O, Fe MnAl,O, Al,O, Fe,0, .MnAl,O, .Al,O,
10Co8Fe2Al Fe,0, .CoAl,0, \ALO, CoFe .Al,O, Fe,0, .CoAl,0, \ALO,
10Ni8Fe2 Al Fe,0, .NiAl,O, .Al,O, Fe Fe, ,,Nij 5 .ALO,  Fe,0; NiAlLO, Fe, ,Ni, 5 .AlLO,
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