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Study on the Pyrolysis Kinetics of Combustibles in the Typical Grassland
on the Border Between China and Mongolia

ZHANG Heng, HE Chang, WANG Ruotong and GAO Runhong
(College of Forestry, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: The paper is to study the pyrolysis kinetics of fuel in China-Mongolia border grassland, reveal the
combustion characteristics and change process of grassland fuel in different areas, and provide a theoretical basis for
grassland fire prevention and control in the border areas. This study took grassland fuel in China-Mongolia border,
specifically in East Ujimqin banner, Erenhot City, and New Barag Right Banner as the research objects, based on
STA 6000 thermogravimetric analyzer, using thermogravimetric analysis to study the thermogravimetric behavior of
grassland fuel in three areas under the condition of 5ml/min, 10ml/min, 20ml/min, 30ml/min oxygen as carrier
gas, under air condition, at heating rate of 40 °C/min, 60 °C/min, 80 °C/min. The TG-DTG curve was used to
analyze the pyrolysis characteristics of typical grassland fuel. Coats-Redfern integration method and Flynn-Wall-
Ozawa method were used to obtain the pyrolysis activation energy and pre-exponential factor under oxygen concen-
tration and obtain the corresponding parameters. The pyrolysis process of grassland fuel in three areas of China-
Mongolia border is divided into three stages: dehydration, rapid pyrolysis and carbonization stages. In the rapid py-
rolysis stage, temperature between 270 °C and 450 °C, the faster the heating rate is, the more obvious the tempera-
ture lag phenomenon is; the faster the oxygen flow rate is, the more obvious the temperature lead phenomenon is.
The Flynn-Wall-Ozawa method has less errors in the process of parameter calculation, so it is more suitable for this
study than Coats-Redfern integration method. Analysis of the pyrolysis process and kinetic parameters shows that
the three areas have the same thermal decomposition process, and the order of fire risk from low to high is; New
Barag Right Banner < East Ujimqin banner < Erenhot city, indicating that grassland fuel in Erenhot City are easi-
er to burn than those in the other two areas. The research results can provide a theoretical basis for fire prevention
and selection of combustible species in grasslands.

Key words: grassland fire; grassland fuel; pyrolysis characteristics; thermogravimetric analysis; coats-red-
fern integration method; Flynn-Wall-Ozawa method



