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Influencing Factors Analysis of Sludge Heating Value from Wastewater
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Abstract: Taking the dewatered sludge from nine wastewater treatment plants in Qingdao as the
research object, this study investigated the heating value characteristics and influencing factors of the
sludge through continuous sampling, evaluated the feasibility of incineration disposal, and provided
relevant recommendations. The results showed that the higher heating value (HHV) of the dewatered
sludge on a dry basis in Qingdao was higher than the average of southern China but lower than the
European Union region. None of the dewatered sludge samples from the nine wastewater treatment plants
could achieve self-sustaining incineration. To enable the sludge to meet the conditions for self-sustaining
or auxiliary incineration, it was necessary to reduce the moisture content through sludge drying or to add
auxiliary fuels to promote complete combustion of organic matter. The heating value of the sludge was
significantly influenced by moisture content and organic matter content. The current strategies for

addressing sludge treatment and disposal in Qingdao include improving the sewage collection system to
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achieve complete sewage capture and separation of stormwater and wastewater, preventing groundwater

infiltration and the entry of river water into the drainage network, thereby increasing the organic matter

concentration in wastewater. Additionally, enhancing sludge dewatering processes to further reduce

moisture content is essential to meet the heating value requirements for self-sustaining or auxiliary

incineration.

Keywords: dewatered sludge;
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Tab.1 Statistics of lower heating value on dry basis of sludge under various qualitative factors
kT FAMETE | mRAmTE | Rawk|  kdm | R, [T

(kJ/kg) /%
Al MBBR M HE Fe 3% e INGERTIEYI 10 728 57.9 53.9
A2 MBBR B K = AR TG K 11484 75.1 57.0
B AAO+MBBR BLL K e INGRTIEYI 13 054 73.9 61.5
C MSBR B K = AT 5 K 11243 76.9 52.1

1= Y

D &ﬁ;i;ﬁffg{ - [=ANIIN o AL I 5 K 17 381 74.3 73.8
E AAO B K w A Tl kK 5947 64.0 30.4
F MBR ELLBK 7w RA TAEK 9235 73.7 48.9
G MBR B K o RA Tl kK 10 443 71.6 67.0
H AAO BB K w AR 5K 13326 72.6 56.0
11 Pi% AO+MBR+DTRO BB w BB Wi 12 050 83.4 63.9
2 %% AO+MBR+DTRO B K 5 BrRB IR 11284 83.0 63.6
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Tab.3 Linear relationship between heating value of

sludge and moisture content
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Tab.4 Linear relationship between higher heating

value and organic matter content of sludge

EKT | EAESEI SRR | MR
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Tab.5 Linear relationship between higher heating

3

value and sand content of sludge
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Fig.1 Content of different elements in sludge sample
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Fig.2 Linear relationship between higher heating value
and C, H, O, and S contents of sludge
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