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Study on Characteristics of Pressurized Biomass Gasification
XIAO Jun, SHEN Lai-hong, DENG Xia, WANG Ze-ming, ZHONG Xiao-li
Thermoenergy Engineering Research Institute, Southeast University

Abstract:

Characteristics of pressurized steam gasification of biomass (wheat straw) were investigated by means
of thermogravimetric analyzer and gas chromatographic analyzer (TG-GC). The effect of pressure on the
kinetics of biomass gasification and gas composition of gasification production was discussed. The results
show that the characteristics of pressurized steam gasification of biomass are different from that at the
atmospheric pressure. Under the elevated pressure, the process of biomass gasification is controlled by
both reaction kinetics and diffusion rate. Under the steam atmosphere, the process of biomass pyrolysis
can be dealt with the first order reaction model, and gasification process can be dealt with a shrinking-
core model. The apparent activation energy of pyrolysis and gasification increases with the gasification
pressure. In addition, the supplement of steam is beneficial to biomass pyrolysis and gasification, and
the apparent activation energy is smaller than that in the N2 atmosphere. Hydrogen content is the
highest in the gas production of biomass gasification, and it reaches more than 50%. The result also
shows that steam is a favorable agent for hydrogen production from biomass gasification, and the
concentrations of CO2 and CH4 increase with gasification pressure, whereas CO decreases.
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