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Investigation on Chemical-looping Combustion Using Fe,O3 as
Oxygen Carrier in a Fixed Bed Reactor

CHEN Shi-yi, Xiang Wen-guo, XUE Zhi-peng, SHI Wei-wei, SUN Xiao-yan
(School of Energy and Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: Hematite Fe,O5 can be used as oxygen carrier in
chemical-looping combustion with inherent CO, separation.
Experiments were carried out in a fixed bed reactor (i.d.40mm,
H1600mm) to investigate the behaviors of Fe,O; as oxygen
carrier. Chemical-looping combustion was simulated by
exposing the oxygen carrier to alternating reducing (CO+
CO,+N, as the reduction gas) and oxidizing (O,+N, as the
oxidation gas) conditions. In each experiment, 385 g oxygen
carrier was used. Impacts of CO, on the reduction were tested
at 900°C as a preliminary. The influences of particle size and
operation temperature on the reaction were also investigated.
To analyze the reactivity and stability of the oxygen carrier,
multi reduction-oxidation cycles were conducted at 900 °C
with different reducing atmospheres. Experimental results
show that carbon deposition caused by Boudouard reaction
occurred under pure CO atmosphere and CO, can be used to
suppress carbon formation. The CO conversion is higher with
higher BET surface area and more developed porous particles.
Elevated temperature restrains the CO conversion in the
Fe,03-Fes0, phase, but higher temperature benefits the CO
conversion in the Fe30,-Feqgs;O/Fe phase. Multi-cycles
experiments show that the characteristics of oxygen carrier
become stable after the first cycle.

KEY WORDS: chemical-looping combustion (CLC); oxygen
carrier; iron oxide; carbon monoxide; carbon dioxide
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Fig. 1 Schematic description of the CLC process
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Fig. 2 Schematic diagram of the experimental setup
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