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Analysis and prospect of key factors affecting the coupling of municipal sludge combustion

and coal-fired power plants
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Abstract: By analyzing the policies and application status of municipal sludge combustion technology coupled with coal-
fired power plants, the key factors affecting the co-combustion technology can be summarized as water content, calorific
value, sand content, sludge drying and suppression methods for heavy metals, dioxins and other pollutants generated from
the co-combustion process. The advantages and disadvantages of various deep dehydration and drying processes for
municipal sludge are compared.The technical routes of municipal sludge combustion respectively coupled with pulverized
coal boilers and circulating fluidized bed boilers are compared, and the influences of sludge’ coupling on different boilers’
power generation processes are analyzed.The results show that, to implement the projects of municipal sewage sludge
combustion coupled with coal-fired power plants effectively, the sand content in sludge should be reduced in order to
alleviate the wear of drying equipment and boilers.Meanwhile, the fly ash and slag produced from the co-combustion should
to monitored and treated to control the secondary pollution.Furthermore , innovative cooperation relationship should be built
between water services companied, coal-fired power plants, power grid enterprises and government sectors, to ensure the
technical and economic performances of the projects.

Keywords: municipal sludge; power generation coupling sludge combustion; dioxins; co-combustion of dried sludge;

circulating fluidized bed boiler
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Tab.1 Water content in sludge from different links of the

municipal waste water treatment plant %
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Fig. 1 Relationship between sludge calorific value and water

content
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Tab.2 Element analysis on dried municipal

sludge and coal

Bzt T ES R 743
FIKR % 53 7.8
IKGY 1% 33.0 49
0 (C)/% 28.9 64.2
w(H)/% 4.4 4.6
»(N)/% 4.1 22
0(0)/% 20.2 222

BAE/(MJ kg ™) 12.83 23.53
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Tab.3 Heavy metals analyses on dried municipal

sludge and coal mg/kg
JLR QR S 7S
As 38.00+0.50 1.83+0.54
Ba 266+49 376+74
Cd 2.30+1.70 0.21+0.07
Cr 143+30 2412
Co 9.6+2.3 6.0+1.1
Cu 283+45 2543
Hg 0.850+0.130 0.058
Ni 51.0+14.0 17.3+3.0
Mn 396+66 1769
Pb 32+8 34+4
Sh 3.30+1.00 1.67+0.38
Se <13 2.4+0.8
Sr 120+19 85+7
Ti 2 743.00+38.00 0.33+0.08
Zn 556+90 43+10
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Fig. 2 Degradation principle of the extracellular polymeric substances of the sludge solid particles
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Fig. 4 Hollow paddle sludge drying equipment
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Tab.4 Technical and economic performances of the coupling of municipal sludge combustion and coal-fired power plants
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