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Abstract : Incineration treatment is the main disposal method of domestic sludge in my country. Mixing combustion with coal is one of the
research hotspots, but it is less researched and applied in small-scale coal—fired units. Based on the 210 MW four—corner tangential—cir-
cle coal—fired unit of a domestic power plant, field tests of mixing domestic sludge for 8 working conditions were carried out, respectively,
and the monitoring data and test results were compared and analyzed. The results show that ash content and the sulfur content in-
crease gradually with the increase of sludge blending ratio, the calorific value of the fuel decreases gradually. For solid products, since
the content of heavy metals in sludge is higher than that of coal, the content of heavy metals in fly ash, slag and desulfurized gypsum in-
crease after mixed sludge combustion, and there is a risk of secondary pollution. The emission of conventional flue gas pollutants NO_, S0,
and dust is less affected by the mixed burning of sludge, and the existing flue gas purification process can meet the ultra—low emission re-
quirements of coal—fired flue gas.After mixed burning of sludge, the concentration of heavy metals and their compounds and other pollu-
tants increase by about 3.6 times at most. Under full load condition, when 10% sludge is mixed burning, the average mass concentration of
dioxin is 0.021 ng/m’( calculated by toxic equivalent concentration TEQ) , but it still meets the relevant emission requirements. When
10% domestic sludge is mixed, the average temperature in the furnace only decrease by 15 °C, and the decrease in thermal efficiency is
less than 0.5%, the effect is not significant.
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Table 1 Field test conditions of mixed burning sludge

TH B/ (e hh) BRI %
1 550 0
2 550 3
3 550 5
4 550 10
5 485 0
6 485 3
7 485 5
8 485 10

1.3 REiZIT5HZE
1.3.1 [FE@RFER

I PR R DU 25 JEAT LA AR IR O
RERIURE 1~2 kg 151, RJK s RS A S8R
PR A R Y P ), TS 4 H T 4 R N
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Table 2 Analysis of fuel properties

. Tk 4Bt/ % TLRIMT/ % Qe Qi
M, M., A Vad Cor H, (U N Sar (MJ - kg™") (MJ - kg™)

RIRE 18.00  3.11 15.73  30.47 66.70  3.65  9.10 1.02  0.69 25.96 20.85

57 42.30 5.04 5565 41.45 17.60  2.65  14.50 234 222 6.38 2.42
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Table 3 Heavy metal mass fraction of solid products and fuel

FRE S/ (mg - kg™")

S|

As Cr Cd Cu Ca Hg Ni Pb Zn

SR G R <5.0 5.7 <5.0 8.0 <5.0 <5.0 <5.0 7.1 24.6
TR 4 R b <5.0 70.4 <5.0 1079.6 <5.0 <5.0 29.4 70.6 519.0
g [20] 75.0 1 .000.0 20.0 1500.0 — 15.0 200.0 1 000.0 3.000.0

T <5.0 50.0 <5.0 58.5 47.8 <5.0 16.7 75.8 79.0

TH2 <5.0 32.4 <5.0 48.5 27.5 <5.0 10.2 52.0 58.5

TH3 <5.0 29.6 <5.0 48.1 29.1 <5.0 13.1 57.1 59.4

KRPE TH 4 16.9 53.8 <5.0 117.7 34.4 <5.0 16.3 62.1 89.8

ol TH5 <5.0 50.8 <5.0 58.6 34.6 <5.0 27.7 52.7 104.8

THL6 <5.0 51.6 <5.0 63.9 31.8 <5.0 29.5 51.2 102.2

TH7 8.5 58.5 <5.0 78.4 34.6 <5.0 27.2 58.7 111.2

T8 8.3 41.6 <5.0 60.3 34.1 <5.0 14.7 52.1 79.1
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R
A JFHEEY (mg - kg™!)
As Cr cd Cu Ca Hg Ni Ph Zn
TH 1 <5.0 51.9 <5.0 38.1 18.8 <5.0 10.2 <5.0 92.1
T2 <5.0 49.6 <5.0 49.4 49.4 <5.0 9.2 25.8 14.1
T3 <5.0 46.1 <5.0 52.3 52.3 <5.0 9.4 <5.0 13.5
Jprids TH 4 <5.0 56.0 <5.0 77.3 71.3 <5.0 14.0 5.9 20.5
&’ T8 5 6.8 66.4 <5.0 66.4 18.9 <5.0 17.1 11.3 47.5
T4 6 <5.0 121.9 <5.0 121.9 13.3 <5.0 16.5 10.0 36.4
T8 7 5.2 72.3 <5.0 72.3 21.0 <5.0 18.8 13.8 53.1
TH 8 <5.0 72.0 <5.0 72.0 18.7 <5.0 16.7 17.5 58.3
T4 1 1.4 4.5 0.1 0.9 — 0.2 2.0 0.8 —
TH 2 0.9 3.8 0.1 0.6 — 0.2 1.7 0.7 —
T3 0.6 4.5 0.1 1.7 — 0.2 2.1 1.6 —
e T4 4 0.9 4.3 0.1 0.8 — 0.2 1.7 0.9 —
HEER TH5 0.9 4.2 0.1 0.7 — 0.2 1.8 0.7 —
TH 6 1.2 4.8 0.1 0.8 — 0.2 1.9 1.0 —
T 7 0.7 4.8 0.1 1.7 — 0.2 2.1 1.7 —
T8 0.6 4.5 0.1 1.7 — 0.2 2.1 1.8 —

x4 MBREGTUNSBETRES Y

Table 4 Chloride mass fraction of fuel and solid products

Y AR TR EY (mg - kg™")
IR 367.6

5 1.430.6

®IK 36.6

Vb 20.9
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Fig.1 Relationship between blending ratio and conventional

flue gas pollutants emission concentration
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Fig.4 Relationship between blending ratio and

dust emission concentration
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Table 5 Heavy metal mass concentration in flue gas

under different tests

R E/ (mg - m™)

TR
T4 1 T 4 HETi R 1L
As 0.002 75 0.007 50 —
Cd 0.033 00 0.012 00 0.100
Cu 0.055 00 0.007 50 —
Cr 0.140 25 0.013 50 —
Hg 0.002 75 0.007 50 0.075
Ni 0.012 65 0.024 00 —
Ph 0.002 75 0.007 50 1.600

T BSR4 5 e fS A IR Ak
FEEBMNARE, 2% GB 18485—2014 = 3% ki )
BEpeTs el b ) 2. B2 S AT B 10% 75
R THT WEA D RERS D ESE S 2E
Bt BTt iR s ik 3.6 4% (AT RE T AL HEBCEE K
2.3.5 —MEHK

BT 5 e &K EEOR ERAL, — ek S
BRI T WERAE Y, B2 AR R S AR SCAE T
L 4 PLIZRE AFEAE T I T AR TR
7% GB 18485—2014 (A= 1% 1y 3% A8 e 5 Ye 3 il b
WEY R 1% & VRN T B 360 3 IR
AR 45 H 3 5 49 0.017,0.021 F1 0.026 ng/m*, F
KRR E N 0.021 ng/m® KT [E S AR vE A HE s 2
K (0.1 ng/m’)

2.4 BERERBEH

15K IVE AR AR TR 25
W, BheER R e A —ERm, £6RH
PR 550 t/h I [R]85 Lo A1) T 00 0 it et 2
MEEER ., R 6 AL, ANBReis Je it b b i B
951.75 °C , 58 3% 15 I B iR 954 °C 558
5%75 PR B EE N 939.5 °C 1858 10% 75 R i1
J iR R 935.25 °C ., AT HIBEIS e LL B3 i, b i il
JE /IR N R, R B R AR A BT A
[0 5 i 22 ) 2 DA B[R] — i i e {, R LB e
15U FBORE B s AR K, RURF TR e ik be
2.5 SRR

B SCRI S T 00 R B £ faf 485 1 550 t/h
BRI 0.3% 5% 10% , A C 5 4 58 i 5 b
LEST-

S ARG I TR] AR TR 00 B4R P s AR 1k
T, S AT LUE R LB B AR
BTG BREEEAL, B 10% 75 Jenl, #ak
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Table 6 Heavy metal content in flue gas under different test conditions C
RS TH 1 TH 2 TH3 TH 4
(A ITUN e/ -1 SZUN SSUN K-8 R S5 UN F SZUN B/ F
L 1 961 923 943 1017 924 961 931 880 903 1 052 923 969
i 2 978 904 934 1085 920 963 1111 924 978 974 869 910
i 3 1 007 913 945 997 925 951 991 888 945 986 915 940
fiE 4 1022 936 985 969 905 941 1012 895 932 954 900 922
T 992.00 919.00 951.75 1017.00  919.00 954.00 1011.00 897.00 939.50 992.00 902.00 935.25

5 R W AR 0.5% , 5T X SR

ZNTE
94
—e— 485 t/h
—— 550 t/h
< 93 r
&
® 9+ “\\
91 1 1 1 1 1 1
0 2 4 6 8 10
BRE /%

B5 BRbl LR HRBE xR
Fig.5 Relationship between mixing ratio and boiler

thermal efficiency

PRI, 38 AR 15 P B P AR R el 2

J PR RS 58 R Be AR R N . M AR B be s
PR T, Bbr G far hy 550 v/h B, 858 10% 75 IR 1K)
AN TE AR T 57 0.52% 5 5347 17147 485 t/h
T, 1B 10% 15 U6 i B A 58 AR e #4512k T
0.41% , S (g X FLRZ A 8 /0N | s 7 AR AS 58 4
BRI T 1) B LR R TS PR K 40 0
2.6 ZHERKSEMH

Z I FIR 5 T ok ) 75 R R s R AR
X, R T BRI 7508 DL RS [RIABIE LU () TR & R
S3F JR I 0 il e B X, DLk 7. W N B TS U L
BN, I RORE TR, A 10% 15 IR & 10k
HIRALIRE Too0 1310 °CL, 5 T 1 200 C, BA
10% 75 e IR G AR R AR B LR AR T
[ 50 C, BA 10%75 I IR A BB 4R Ak X 8] 5B
(T=T )T 100 °C, J& T4k,

RT BBERISRLIE BB R

Table 7 Ash melting point of fuel C
TiH RAE RER 3%75 7k 5%75 7k 10%75 1
IR T 1320 1200 1290 1280 1 260
AL T 1360 1220 1340 1 340 1310
HIRREE Ty 1 400 1230 1370 1 360 1340
AL Ty 1410 1250 1390 1380 1 360
B2 1B B8 10% 15 U8 I 0T 245 8 R 1 52 il A8 K ®8 AREILATRHETRIAER
(B BE IR s b IR T 4 2 i KRS AT 218, @il 4B ke Table 8 Operating current of the fan under
VEUR LR 3 10% , I FL7E 2 47 P U g 4 it 45 different working conditions
TH, WA TH 1 T 4
2.7 RIERS AL A 38.5 39.3
SR TN, e T LT th AR T e a4 s
A, it i be A A 5 7 AR B HE RO it 25 7% T4 AR A 51.4 52.9
e, R X AU R e A T2 A TR, DX I o 521 536
FER— WKL R KA G AL, g #2 rh T HLAE A 99.7 100.6
SEHT T 15 T 4 oAU R e RUBLE A 71t g At Fk A 1016 1025

RRHE S YRR, W3R 8,
44
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