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ABSTRACT
The object of this study is to investigate the kinetics and products properties from the pyrolysis of rice straw in different oxygen
concentrations environment. The analyses of rice straw pyrolysis were performed in three different carrier gases, and at the heating
rates of 2, 5, and 10 K/min, respectively, aims to setting up the model of pyrolysis reactions. The pyrolysis products were collected
and analyzed to match up the model of reaction and pyrolysis mechanism for the corresponding temperatures of the maximum
instantaneous rate, the end of first stage, and the final reaction. The results showed that the pyrolysis of rice straw is a two-stage
reaction for various O2 concentrations, the devolatilization for the first stages and the repolymerization, water-gas shift reaction, and
gasification. The pyrolysis of rice straw can be expressed by the overall rate equations, respectively, as: In nitrogen dX/dt
0 0.5dX1/dt0 0.5dX2/dt dX1/dt0 1.83x 1012 exp[-33.52/(RT)](1-X)1.33 dX2/dt0] 3.285 exp[-7.51/(RT)](1-X)0.87 In 10%
oxygen dX/dt = 0.54dX1/dt + 0.46dX2/dt dX1/dt=7.04x 1011lexp[-32.51/(RT)](1-X)1.59 dX2/dt=3.30x 106
exp[-24.02/(RT)](1-X)0.94 In air dX/dt = 0.56dX1/dt + 0.44dX2/dt dX1/dt=2.23?1014exp[-38.89/(RT)](1-X)1.55 dX2/dt=7.66
x 1011exp[-38.95/(RT)](1-X)2.1 For the analyses of pyrolysis products, the solid residues have the highest calorific value of 5,496
kcal/kg when the sample were pyrolysed to 6000 in nitrogen environment. The main gaseous products were CO, CO2, H20, and
hydrocarbons (HCs). The HCs consisted of low molecular mass paraffin and olefin. The results were compared with those of other
conditions, the gaseous product had the highest calorific value of 19,031 kcal/kg in 1000 oxygen concentration. The liquid products
were H20, acetic acid, furfural and phenol. The yield of acetic acid was influenced with different oxygen condition. It was noted
that the pyrolysis in air environment was advantageous to form acetic acid.
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