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Abstract

The thermochemical characteristicsand kinetics of chicken dung were studied on thermogravimetric
apparatus at different heating rates. It was showed that five steps were included in the pyrolysis process of
chicken dung: losing water, pre-pyrolysis, main pyrolysis, second pyrolysis and carbonization. As
heating rate increased, the most weight loss rate increased greatly, and the characteristic temperature
became higher. With Malek method,reaction model could be determined, which indicated that pyrolysis
mechanism of chicken dung was random nucleation and later growth. As the activation energy and
frequency factor were estimated by bringing into pyrolysis reaction, the results were similar with the
consequence calculated by Ozawa method, which showed that activation energy E was 180. 83 kJ/mol,
frequency factor lgA was 14.27 s ' and activation series n was 1/3. By conventional pyrolysis experiment
and analyzing the solids product ratio at the certain temperature, the result was in accordance with the

residual carbon from TG test, which proved that result from TG test was reliable.
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Tab.1 Proximate and heat analysis of chicken dung
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KAy K5y B Ry W] 7 gk MJ-kg ™!
8.40 29.34 61.87 8.79 13.031
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Tab.2 Ultimate analysis of chicken dung
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Fig. 1 Pyrolysis curve of chicken dung
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Tab.3 Pyrolysis speciality and characteristic parameters of main pyrolysis chicken dung
THEEAR/  JoKBBUR BUAKBUR FHRME R AL BB R Y BOR R % I /K K K (da/dt),,../
Kemin™' RHUKR/% RBURE/ % RBUKF/% RIURR/ % RBURE/ Y BRG] ' ' % +min "'
5 5.24 4.26 34.76 20. 06 5.12 35.03 459. 85 678. 85 565. 85 -1.73
10 5.28 5.28 34. 14 16. 61 5.09 35.07 462. 85 681. 85 576. 85 -3.60
15 4.34 4.35 34.26 17. 06 5.07 35.12 474. 85 683. 85 583.85 -5.36
20 4.24 5.07 34.28 13.24 4.77 38.54 481. 85 696. 85 591.85 -7.33
30 4.10 5.01 34.69 13.25 4.52 38.42 483. 85 700. 85 598. 85 -11.25
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Tab.4 Kinetic parameter of main pyrolysis stage

e 3R/ Ozawa 7% Friedman %
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1gA/s ™! E/kJ-mol ™! 1gA/s ™!

10 146.02 £10. 28 12. 09 158. 80 £8. 59 13.10

20 160. 89 £9.98 13.24 162.41 £11.09 13.01
30 159. 69 £10. 57 12. 83 162.81 +11. 50 12.75
40 163.01 £9.36 12.93 169. 58 +9. 03 13.18
50 167.27 £9. 20 13.16 177.32 £8.77 13.71
60 173.09 +9. 83 13.53 187.17 £9. 83 14. 40
70 187.16 +11.98 14.62  207.44 +13.13 15.91
80 219.55 £17.51 17. 11 247.19 £22.17 18.75
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Fig.3 Sketch of biomass continuous pyrolysis reactor system
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Tab.5 Output distribution of chicken dung pyrolysis
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