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Analysis of Pyrolysis and Combustion Kinetics Characteristics
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Abstract: In order to study the pyrolysis and combustion kinetics of Tianjin sewage sludge, thermal analysis of Thermogra-
vimetry (TG) , Differential Thermogravimetric (DTG) and Differential Scanning Calorimetry (DSC) were conducted with a
thermal gravimetric analyzer in both nitrogen and air atmosphere. Experimental results show that the whole combustion
process of sewage sludge could be divided into four stages: water evaporation, evaporation and sequential combustion of
sludge volatiles, combustion of organic matter and fixed carbon, and the thermal decomposition of residues. Ignition tem-
perature of the sludge samples was observed to be 277.5 “C and the temperature for complete burning was 540 ‘C. In this
research, the mathematical model was established for the pyrolysis and combustion process of Tianjin sewage sludge and the
apparent activation energy E, and pre-exponential factor 4 were determined in the above main stages and by using the conti-
nuity equation fitting method.
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Tab.1 Main components of the sludge sample
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Fig.1 TG, DTG and DSC curves of sewage sludge pyrolysis
and combustion
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Tab.2 Kinetic Parameters under different reaction orders
Wk KBt 5B
! E,/ (kI'mol™) A5 R E,/ (kI'mol™") A5 R E,/ (kJ'mol™) Ass7 R
1.0 13.380 0.010 0.806 9.790 0.008 0.722 132.50 6.41 % 10° 0.921
1.5 13.600 0.011 0.812 7.273 0.007 0.886 155.10 442 %10 0.933
2.0 8.274 0.002 0.873 12.790 0.026 0.945 179.50 3.88x 10" 0.952
2.5 14.040 0.013 8.232 22.050 0.021 0.942 191.40 5.05% 10" 0.922
3.0 14.270 0.014 0.809 26.140 0.635 0.916 213.54 3.32x 10" 0.899
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