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Abstract: Using coal-fired power plants for co-firing can achieve efficient consumption of sludge, and the existing Air
Pollutant Control Devices (APCDs) in coal-fired power plants can effectively control the pollutants generated by sludge
combustion. However, the experience of power plants also indicates that sludge co-firing may have adverse effects on the
stable operation of APCDs. This study conducted sludge co-firing experiments and field tests on a 660 MW, power unit,
investigated the impact mechanism of sludge co-firing on trace element distribution, ash characteristics, and evaluated the

potential influence of sludge blending on SCR de-NO,, Electrostatic Precipitator (ESP) and wet Flue Gas Desulfurization
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(FGD) systems. The mixture of municipal and printing/dyeing sludge used in the experiment contained higher concentra-
tions of Ni, Cu, Zn and Mn elements, but the distribution of heavy metal elements in the system did not change at a 5%
sludge blending ratio. Except for Hg, most of the heavy metal elements were still distributed in the particle phase, with
only a small amount of Pb, Cr and Ni elements appear in desulfurization gypsum. Cl element content in the sludge used in
the experiment is much higher than that of the raw coal. HCI and Cl, concentrations in the flue gas were sampled and
tested at the entrance of the SCR reactor using EPA Method 26A. The results showed that more than 75% of Cl element in
the fuel was released into the flue gas in the form of HCI during the combustion process, causing a high concentration of
Cl ions in the desulfurization slurry. The generation of PM, to PM,, ultrafine particles after co-firing is lower than that
under non co-firing conditions, and the higher concentrations of Fe,O; and P,Os in the sludge ash reduced its resistivity,
which is beneficial for improving the efficiency of ESP after co-firing. More fine particles enter the desulfurization slurry

after co-firing, making it difficult to dehydrate the gypsum. And the increase in Cl concentration in the slurry further leads

to an increase in gypsum moisture content.
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Fig.1 Diagram of sample collection sites
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Table 2 Proximate and ultimate analysis, Cl mass concentration of raw coal and sludge
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JHE 5548  3.66 9.94 0.96 0.62 340 2594 27.95 42.71 21.60 274
w57 6.02 0.91 3.27 1.07 0.17 74.83 13.63 10.18 1.46 0.72 1035
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Table 3 Mass fraction of heavy metal elements in raw coal and sludge (Dry basis)

T4 BT E B A5 (mg + kg

T

Hg As Pb Cd Cr Ni Cu Zn Mn Ag
JEAE 0.074 2.1 55 0.05 17.2 5.4 252 149.0 137.0 —
15ile 0.046 6.1 38.9 0.2 87.1 69.5 350.4 1777.3 721.0 0.68
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Table 4 Distribution characteristics of heavy metal elements with and without sludge co-firing
HRJEILR Hg As Pb cd Cr Ni Cu Zn Mn
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Table 6 Ash composition of raw coal and sludge
oy TR S T 5 U % YRGINETA
[a]5]

K,0  Na,0 Si0, ALO;  Fe03  CaO  MgO P,05 SO; DT ST HT FT
A 0.90 0.26 58.33 26.34 8.86 2.05 2.26 0.52 0.48 1450 1460 1470 1500
151 1.71 3.48 28.78 23.34 16.88 7.44 0.12 10.35 7.77 1070 1090 1110 1160
BEJFESP KK 1.02 0.35 57.30 26.20 9.20 2.20 2.19 0.85 0.69 1440 1450 1470 1500
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Fig.3 Effect of sludge co-firing on PM,, at inlet of ESP
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Table 7 Effect of sludge co-firing on the composition of

desulfurization gypsum

Fit 5350 %
Hay
KB TH BRRER TN

CaSO, * 2H,0 87.57 85.34
CaS0; - 1/2H,0 0.28 0.06
CaCO4 0.63 0.92
AN 0.64 1.35
MBS IK 53 10.88 12.33

HIZR 7 WL 418 SR G, 418 IR AN
TR S M RO 2 3G N, 225 R TR AL BE T AR S X R AN
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Fig.4 XRD analysis results of acid insoluble substances
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Table 8 Effect of sludge co-firing on the composition of
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