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Abstract:  After biophysical drying, a novel biophysical dried sludge particle was obtained. The pyrolysis
characteristics of the products were investigated using thermo gravimetric analysis-differential scanning calo-
rimetry (TGA-DSC), with the materials decomposing between 30 C to 900 C at different heating rates. The

product gas was detected on-line by mass spectrograph coupled with TGA, and the pseudo first-order kinetics
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of multicomponent model was utilized to describe the component degradations. The results showed that the ap-
parent activation energies were calculated at 25. 46,14, 48,48, 15,85. 22 and 60. 16 kJ « mol™ ', respectively.
Hydrogen release was mainly in the vicinity of 450 C and 700 C, which was caused by thermal volatilization
and charring processrespectively. Especially, the charring process was mainly responsible for the H, genera-
tion. Methane release was mainly in the vicinity of 450 C and carbon dioxide in the vicinity of 350, 450, 700
C.
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Tab.1 Proximate and element analyses of pre-treated municipal sewage sludge %
Tolk 43 #r JCRIHT HHV/
¢ wE K5 wOR A wEEB w© wH) wN)  w(S)  w(O) MI-kg!

23.1 43.0940.50  51.2240.50 5.6940. 50 24. 30 3.54 2.30 0.66 18.92 9.59
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Tab. 2 Characteristic peak description and mechanism of pre-treated municipal sewage sludge decomposition
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Tab. 3 Characteristic points statistics of DTG curves of pre-treated municipal sewage sludge

t :8/' 1 1/ C t/C DTG

C + min (0] H C L 1 O H C L 1
10 217.0  131.0  284.5 328.5 439.5 690.5 0.23 1. 36 1.53 0.77 0.61
20 227.7 141.0  285.0  335.7  451.7  713.7 0.51 2.56 2.74 1.45 1.19
40 235.7 163.0  294.3  339.0 460.3  727.0 0.92 5.28 5.51 2.55 2.19
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Tab. 4 Pyrolysis kinetics parameters of pre-treated municipal sewage sludge

B B t/C a/ % n E/kJ « mol™! A/min"! R?
O 123.5~154.0 0.57 1.75 25.46 7.23X10° 0.949 9
H 162.5~291.0 9.00 1. 00 14. 48 0.19X10° 0. 960 2
C 291.0~394.0 12.61 1. 69 48.15 1.45X107 0.946 7
I 402.0~522.0 6.49 1.78 85. 22 3.91X10° 0.954 2
1 539.5~895.5 8.40 1. 60 60. 16 1.52X10° 0.949 3
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of pre-treated municipal sewage sludge pyrolysis
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