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Fig.1 Relationship between carbon conversion ratio and reaction
time at different heating rates of pyrolysis
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Fig.2 Relationship between reaction rate and carbon conversion
ratio at different heating rates of pyrolysis
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Fig.5 Scanning electron microscopy photographs of corncob char at different heating rates of pyrolysis
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Gadification characteristics and kinetics of corncob char with CO, by
using isother mal ther mogravimetry

Yan Guihuan!, Xu Min?, Li Xiaoxia', Guan Haibin, Jiang Jianguo®, Zhang Weijie?, Sun Rongfeng?
(1. Energy Research Ingtitute, Shandong Academy of Sciences, Ji’ nan 250014, Ching;
2. Key Laboratory for Biomass Gasification Technology of Shandong Province, Ji’ nan 250014, China)

Abstract: In order to research gasification characteristics of corncob char with CO,, the reactivity and kinetics were
investigated by isothermal thermogravimetry (TG) at 800-1 000°C with pyrolysis heating rates of 5, 40, 100°C/min. The
results showed that the char reaction activity increased and the whole reaction time was relatively shortened with raising
the heating rate. On the other hand, the reaction temperature had a remarkable effect on the corncob char gasification.
With increasing the gasification temperature, the reaction rate speeded up distinctly and the reaction time became short
evidently. Scanning electron microscopy (SEM) was employed to observe the corncob char structure. The results
indicated that the faster the pyrolysis heating rate was, the bigger the hole on the char would be, and also the more
abundant the pore structure was. It can be concluded that the reaction temperature has a greater influence on the
gasification process than the pyrolysis heating rate. Finally, the mixed reaction model was used to calculate kinetic
parameters, so the average activation energy of isothermal gasification of corncob char with CO, was 98.7 kJ/mol and
the pre-exponential factor was 519 176 min™. The study can help to understand the reaction mechanism of biomass
gaisification and provide reference for the design of gasification equipment.

Key words:. pyrolysis, gasification, kinetics, char, sothermal TG, corncob



