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Model of biomass chemical looping gasification with

Fe,05 oxygen carrier
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THERMODYNAMIC INVESTIGATION ON BIOMASS CHEMICAL
LOOPING GASIFICATION WITH Fe.O; OXYGEN CARRIER

Huang Zhen', Liu Shuai', Li Debo’, Zhan Zhigang’, He Fang', Li Haibin'
(1. Chinese Academy of Sciences (CAS) Key Laboratory of Renewable Energy , Guangzhou Institute of Energy Conversion, Chinese Academy of
Sciences, Guangzhou 510640, China; 2. Electric Power Research Institute of Guangdong Power Grid Corporation , Guangzhou 510060, China)

Abstract: A model of biomass chemical looping gasification (CLG) with Fe;O; oxygen carrier was firstly built in the
present study. And then, thermodynamic analysis and process simulation of CLG were investigated using HSC chemistry
soft ware on the basis of Gibbs free energy minimization principle. The effect of oxygen carrier to biomass ratio (O/B, mol/
mol) , temperature of fuel reactor, steam to biomass ratio (S/B, mol/mol), and CO, to biomass (C/B, mol/mol) on CLG
of biomass were detailed discussed. And the reactivity of different oxygen sources for biomass gasification was evaluated.
Additionally, the effect of Oo/Fe molar ratio on the oxidation process of reduced oxygen carrier was also discussed. In this
work, the thermodynamic analysis indicated that CLG of biomass presented the best performances when O/B, fuel
reactor temperature of 1100 C, S/B, C/B, and O./Fe molar ratio was maintained at 0.15, 1100 °C, 0.40, 0.30 and 1.00,
respectively.

Keywords: Fe,0s; oxygen carrier; biomass gasification; chemical looping; thermodynamic simulation



