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Study on combustion performance of semi-coke and municipal sludge mixture MA Songjiang',ZHANG Zhonghuan',
WANG Jin* ,DAI Caisheng' . XU Huan'.(1.School of Chemistry and Chemical Engineering  Hunan University o f
Science and Technology , Xiangtan Hunan 411201; 2. Zhuzhou Municipal Sewage Treatment Co., Ltd., Zhuzhou
Hunan 412000)

Abstract;: In order to reveal the effect of semi-coke addition on the combustion characteristics of municipal
sludge. the combustion performance of semi-coke and municipal sludge mixture had been investigated by thermogravi-
metric analysis, which provided theoretical support and possibility for the efficient utilization of municipal sludge con-
ditioned by semi-coke. The results showed that municipal sludge had lower ignition temperature, and were easy to
burn. However, the burning velocity and combustion performance of municipal sludge was poor because of its high ash
content. The ignition temperature of semi-coke which derived from pyrolysis of Yunnan lignite was higher than that of
municipal sludge,but its combustion velocity was high and the comprehensive combustion performance of semi-coke
was better. The combustion performance of semi-coke and municipal sludge mixture became better with the increase
of the ratio of semi-coke, which suggested that the combustion performance of municipal sludge could be improved by
semi-coke. When the mass ratio of semi-coke greater than 40% ,the combustion fingerprint curve of the mixture dis-
played a single peak,which indicated that it had better combustion performance.
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Table 1 Proximate analysis and ultimate analysis of semi-coke and municipal sludge
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Table 2 Combustion characteristics of semi-coke and municipal sludge
ts tm te H, T (dw/dt) max (dw/dt) mean S
/°C /C /°C /C /min /(mg « min~ 1) /(mg * min~ 1) /(10719 mg? « min~ 2« °C %)
394 422 594 200 20.3 1.0 0.31 33.62
240 295 658 418 41.8 0.2 0.06 3.17
3
Table 3 Combustion characteristics of semi-coke and municipal sludge mixture
ts tm t. H., T (dw/dt) max (dw/dt) mean S
/C /C /C /C /min /(mg « min~ 1) /(mg * min~ 1) /(10719 mg? « min~2 « C %)
A 393 427 605 212 21.1 0.8 0.25 21.41
B 365 433 618 253 25.4 0.7 0.19 16.15
C 277 436 623 346 34.7 0.5 0.13 13.60
D 250 441 633 383 38.4 0.3 0.10 7.58
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Fig.3 TG-DTG curves of mixture samples
4 >
Table 4 Combustion kinetic parameters of semi-coke, municipal sludge and the mixtures
A o E (E nean)
/C /min ! /(kJ « mol™ 1) /(kJ » mol™1)

340~500 Y=—9 882.66X +0.68 195 061.10 0.964 5 82.16

A 350~502 Y=—9048.41X —0.46 57 122.29 0.964 0 75.23

B 350~518 Y=—6 858.05X —3.51 2 050.42 0.948 3 57.02

C 365~515 Y=—5 846.22X —4.81 476.39 0.959 4 48.61
D 240~365 Y=—3117.40X —8.48 6.47 0.982 0 25.92 30,64

365~520 Y=—4 252.94X—6.93 41.58 0.967 2 35.35

240~655 Y=—1718.00X—10.28 40.00 0.911 4 14.28
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