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MULTIPLE-CYCLE REACTION PERFORMANCE OF SOL-GEL-DERIVED
Fe;03/Al,0; OXYGEN CARRIER WITH METHANE

JIANG Lin-Lin ZHAO Hai-Bo ZHANG Shao-Hua WANG Bao-Wen
WANG Jian ZHENG Chu-Guang
(State Key Lab. of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract High-performance oxygen carriers are the key point for chemical looping combustion
technology. The circle reactivity of Sol-gel-derived FeaO3/Als03 oxygen carriers and CHy/air is
researched in a fixed-bed reactor at the temperature 900°C in this paper. X-ray diffraction (XRD),
scanning electron microscope (SEM), and N2 adsorption-desorption (BET) methods are utilized to
characterize the physicochemical properties of oxygen carriers before and after the circular reaction.
The experimental results show that Fe;O3/Al;03 demonstrates extremely good recyclability of the
reduction-oxidation reaction. As the circulation progresses, the maximum concentration of CO; is
increasing from 44.9% to 51.2% and the reduction-oxidation reactivity of the oxygen carrier also
increases gradually. After circle reduction-oxidation reactions, the sintering behavior is observed on
the surface of the particles, and the specific surface area, volume inside the pore and average pore size
of the oxygen carrier decrease, but they are still large enough. These experimental results prove that
the sol-gel-derived Fe;O3/Al; O3 is capable of being used in chemical looping combustion fueled by CHyg.
Key words chemical looping combustion; carbon dioxide capture; FeoO3/Al,O3 oxygen carrier;
fixed-bed reactor
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Fig. 1 Schematic diagram of fixed bed reactor
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Fig. 2 Outlet gas concentrations for multiple-cycle

reaction between oxygen carrier and CHy /air
in the fixed-bed reactor
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Fig. 3 The rate of reaction as a function of the conversion

for the five reduction cycles
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Fig. 4 The oxidation rate as a function of the conversion

for the four oxidation cycles
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Fig. 5 The rate of mass conversion as a function of mass
conversion for the 4.5 cycles reaction between
oxygen carrier and CHy /air
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Table 1 BET data for the fresh and used
Fe;03/Al03 oxygen carrier in 4.5
cycles reacted with CH,/air
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RIS wig)  (m®f)  (um)
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