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Table 1  Proximate and ultimate analysis of wheat straw
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Fig. 1 Schematic diagram of pyrolysis device
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Fig. 2 Effect of temperature on pyrolysis gas components
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EXPERIMENTAL STUDY OF GASIFICATION CHARACTERISTICS OF
VACUUM OXYGEN CARRIER OF WHEAT STRAW

Li Chong'?, Hu Jianjun'?, Zhang Huan'?, Li Dun'?, Guo Qianhui'?, Liu Xinping'

(1. Collaborative Innovation Center of Biomass Energy, Henan Agricultural University , Zhengzhou 450002, China;
2. Key Laboratory of New Materials and Facilities for Rural Renewable Energy ,
Henan Agricultural University , Zhengzhou 450002, China)

Abstract: On the homemade biomass vacuum oxygen carrier gasification reaction device, the influence of the reaction
temperature on the gas product distribution and the total content of H, and CO in the synthesis gas for the anaerobic
carrier was examined, the effect of oxygen carriers on vacuum gasification process of wheat straw was investigated , and
the characterization of oxygen carriers before and after the reaction was carried out by means of scanning electron
microscopy (SEM). The experimental results show that for the anaerobic carrier, with the increase of reaction
temperature, the content of H, and CO in the synthesis gas increases gradually, the H, content reaches 10.13% at
750 °C, the effect of reaction temperature on CO, content is the most significant, when reaction temperature rises from
550 °C to 800 °C, CO; content reduces from 27.31% to 14.43%. For the oxygen carrier, in the above reaction temperature
range, H.content increases from 6.43% to 13.62% , both the Ho/CO value and total content of H;, and CO in the synthesis
gas rise with the increase of temperature. The oxygen carrier can raise content of H; and CO in gas product, meanwhile,
H2/CO value also obviously increases, it shows that oxygen carrier can promote gasification reaction of biomass. Under
vacuum condition, oxygen carrier is not obviously sintered, and the structure of oxygen carrier after reaction is more
beneficial to biomass gasification, but its mechanical strength has decreased.

Keywords: straw; vacuum; oxygen carrier; gasification; temperature



