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Characteristics and kinetics of pyrolysis for animal manures

CAl Peng-yao, HUANG Guang-qun, HAN Lu-jia”
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract  Pyrolytic characteristics of three kinds of manures (swine, cattle and chicken) were investigated,
respectively,under highly pure N, circumstance using a thermogravimetric analyzer (TGA) with differential scanning
calorimetry (DSC) detector. At the same time, different heating rates (10.20 and 50 ‘C /min) were used for chicken
manure to investigate the influence of heating rate on pyrolytic characteristics. The particle size of samples was 0.5 mm
and the temperature range was from room temperature to 1 000 C . The results indicate that the pyrolytic process of
manures mainly includes three stages: water losing stage. main weight loss stage (126 — 438 C) and carbonization
stage. There are obvious discrepancies on DTG and DSC curves of different samples with different heating rates of
chicken manure. However, it seems that the DSC curve of each sample is corresponded well with its DTG curve. Based
on Coats-Redfern method, the kinetic parameters were obtained by the reaction order model and diffusion model. The
largest regression coefficient represented the sample’s reaction order and mechanism. The calculated values of
activation energy for chicken manure, cattle manure and swine manure are 73. 4 (average value),88.5 and 114.2 kJ/
mol, respectively.
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Table 1 Proximate and elemental analysis of three manure samples %
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Fig. 1

TG.DTG and DTG-DSC curves for three kinds of manures at the heating rate of 20 °C /min
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Table 2 Main parameters of pyrolytic characteristics of three kinds of manures
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Table 3 Kinetic parameters of three kinds of manures
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