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ABSTRACT: The pyrolysis and combustion characteristics of
pesticide residue were investigated using thermogravimetric
analysis(TGA) in the atmosphere of nitrogen and air. The
heating rate profile of 30 ‘C/min was applied . The results
indicate that the entire combustion process under the
experimental conditions of this investigation consists of two
distinct stages: 150-400 ‘C and 400-600 ‘C. Around 96% of
total combustion degradation was finished before 600 C. It is
found that there was a superposition phenomenon between the
first stage of combustion and the pyrolsysi. The Kkinetic
parameters and the mechanism function were obtained by using
the Achar method, which indicates that the kinetic function of
pyrolysis mechanism is in perfect accordance with the first
stage of combustion process. The gaseous products evolving
from pyrolysis of pesticide residue were investigated using
thermogravimetric analysis in conjunction with Fourier
transform infrared spectroscopy (TG-FTIR) at the heating rate
of 30 ‘C/min. The results show that SO, is the main gaseous
product in the temperature range of 300~ 600 ‘C, accompanied
with a little amount of other gases such as CO, and H,0, and
CO emitted at high temperature during pyrolysis. It was found
that the emitted of SO, was accelerated by O,. The
nitrogen-containing gaseous product was NH; at a lower
temperature during combustion of pesticide residue, and HCN
is emitted as the main nitrogen-containing gaseous product at
high temperature during pyrolysis.
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Tab.1 Proximate analysis, ultimate analysis of the sample
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Fig.1 TG/DTG of pyrolysis and combustion of
pesticide residue
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Tab. 2 Thermal decomposition kinetics parameters and the mechanism functions during the pyrolysis and
combustion of pesticide residue
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Fig. 2 3-D FTIR spectrum during pyrolysis of
pesticide residue
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Fig. 3 FTIR spectrum during pyrolysis of pesticide
residue at 337 and 710 °C
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Fig. 7 Emission of the main gaseous products with
temperature during the combustion of pesticide residue
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