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Abstract:  The municipal sludge has dual attributes as both a resource and a pollutant.
Incineration technology has developed rapidly in recent years due to its advantages in efficient volume
reduction and energy recovery. This paper reviews domestic and international sludge treatment policies
and current technological developments, summarizes the fluctuating characteristics of sludge properties
based on literature, and examines key challenges in sludge incineration, including low and variable
calorific value, difficulties in achieving stable autothermal combustion, challenges in controlling pollutant
emissions, and equipment maintenance issues caused by slagging in incinerators. Furthermore, it provides
a systematic overview of research progress in both mono-incineration and co-incineration technologies,
with a focus on technical advantages, challenges, furnace selection, and demonstration applications.
Future research priorities are proposed to provide guidance for optimizing sludge treatment technologies.
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Tab.l Typical heavy metal contents in sludge and presence patterns

HEE TR A% AL IR A% A A % FRE A% i /(mglkg)
Cu 0.03 ~23.16 2.16 ~34.42 40.71 ~ 83.09 3.57 ~35.00 55.0 ~2867.4
Ph 0.01 ~3.33 11.81 ~ 74.26 4.99 ~ 43.03 13.04 ~ 89.02 9.3 ~370.0
Zn 4.94 ~ 5833 23.22 ~81.55 0.63 ~ 1231 2.58 ~25.39 42.1~3568.3
Cr 0.20 ~5.13 1.93 ~ 33.00 10.48 ~ 39.14 34.61 ~ 80.03 10.6 ~ 639.0
Cd 0.61 ~43.07 4521 ~98.16 0.27 ~ 31.65 0.13 ~25.26 0.4~39.9
Ni 0 ~70.45 7.36 ~39.23 2.84 ~19.95 3.90 ~ 55.30 13.1~495.3
As 5.67 ~59.30 0.87 ~ 68.59 5.78 ~ 54.80 2.44 ~ 87.68 0.9~61.8
Hg 5.71 ~ 34.09 0~21.70 3.91 ~ 47.89 23.23 ~ 65.33 0.1~15.8
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