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Experimental research on collaborative accessing of municipal sludge

in sintering process
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Abstract: As a kind of biomass energy , municipal sludge can make full use of the moisture and organic matter in the iron
ore sintering process to realize the reduction, harmlessness and resource utilization of sludge. In this paper, sintering process
is used to do collaborative accessing of municipal sludge in sintering process,and relevant experimental studies are carried
out. The results show that,when the proportion of dry sludge in the sintering raw material is less than 10% ,the shape of the
compound does not change significantly during the heating to 1 300 °C , and with the increase of the proportion of dry
sludge , the burning loss of the mixture increases,and the overall burning loss shows an upward trend, especially before 600
°C. With the increase of the proportion of dry sludge,the carbon content in the sintering material increases and the degree
of iron Oxide reduction in the sinter deepens. When the proportion of dry sludge is less than 1% , the sinter strength
increases significantly, and the strength of sinter begins to decrease after continuing to increase the proportion of dry
sludge. The proportion of dry sludge is less than 1% ,which has little effect on the overall composition of the sinter,while
30%~45% of S and 83% of P remain in the sinter after adulteration sludge,which is significantly higher than the residue

after pure sludge combustion. Therefore, considering the composition requirements of steel mills for finished sinter, the
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proportion of dry sludge on collaborative accessing in the sintering process needs to be controlled below 1. 5% .

Key words: sintering process; municipal sludge; biomass; solid waste disposal; element migration
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Table 1 Main chemical composition of dry sludge %

TFe Si0, P CaO MgO S K

Al O, Cl Na TiO, Zn Cr Cu

3.67 5.74 4.14 3.99 1. 86 1.43 1.10

2.07 <0.1 0.29 0.20 0.06 0.019 0.008
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Table 2 Main chemical composition of sintering raw materials %
kL4 FR TFe Ca0 MgO Sio, Al 0, TiO, Vv, 0 p
&4k 60. 80 0.05 5.00 4.80 2.80 0 0 0.12
PR 55.87 8.52 2.29 4.82 1.84 2.51 0.37 0.05
T Ay 51.00 38.27 6. 50 9.10 2.68 0. 90 1.00 1.00
FLHTIR 30. 68 11.20 3.12 11.46 6. 82 2.36 0.34 0.10
Fiifs 38. 68 2.24 1.50 14.38 1.55 10. 61 1.07 0.09
Tl AR 60. 00 2.09 1.62 5.80 1.62 1.90 0.42 0.02
REPER 64. 50 0.89 0.77 1.85 0.67 4.00 0.48 0. 04
S ERON 64. 00 1.62 1.03 4.00 1.23 2.53 0.49 0.05
EIR — 81. 00 4.50 3.50 2.00 — — —
EPayay i) — 30. 65 20. 60 3.00 0. 00 — — —
x3 THRREEH TREMNITUESHMTEST(RESE)
Table 3 Industrial and elemental analysis of dry sludge, coke powder and smokeless coal %
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5k 5.11 30. 56 55.28 9.05 5.86 33.92 3.72 1. 60 31.48
£ 8.92 47.18 4.17 39.73 0. 81 71.27 1.37 0.91 7.05
ToHRE 8. 66 27.76 6.47 57.11 1.00 74. 98 2.14 0.97 6. 80
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Fig.1 Tubular electric furnace in double temperature zone
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Fig. 4 Melting process and phase transformation of samples of sintering raw materials mixed with sludge
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Fig. 5 Strength test method and results
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Fig.7 TG-DTG analysis results of sintering raw materials mixed with dry sludge

) S b e 2 R0 T TR Z s 28 B BOE M 600 ~
1250 C, FEKRAERRLESEHREHAR A &
o, XA BHE R B2 AR50 2

FE 7 v, RS TSR A e AR, TR AR
PRICRBE IR, IWRBLTI5IEM 11.9% 14N
FTHBE10% TI51RIY 15.8% ., X EH THBEK
5 U A & 43 R R B I i A B, T e be i
KFpedh Rl AR ERHEBRIE K, M DTG
K, BEETI5U8.5 Leryssm, TRA R R
RS B TS, 78600 CHRIE NS, X FERE
158 T R A3 R S B ) R TRORR e 2 B R AR A
300 ~600 °C ik B 6 Bl Y, A5 78 i (Rl 48 48 15
IR RBERIGE K, [FIRTE 700 °C 247 bess it
BHOGI R E R TR G R, X TREE T
U 3E I, 76 A [R1E GRk BT i R SRR Y T in 2 9
A TRRRL I R B R IE(E FE 700 C A2 A4,
FHRARHE ILIR B T 1 pe i I (A B e 25 R
JF B
2.3 RESERSTW

15 8 P T e A BOR IR A e 2 Ty s

P EBNEZ —, LR T R R X
BRSSP BT B R (N 0.15% ), %6
XA G L5 BRI Rgs 0 P B 80 T
W, 2558 mE 8 Fron, HmIE 8 Al A, Uinisie
JEREET P s A BEATTE AKX y =4+ By +
Cx> +Dx*, Hiih A =0.066 8, B=0.01287, C=
0.027 68, D= -0.00522, HILA %1, Fi50e 5t
/NT 1. 5% REg T R BeZsnrh P BTt /A FRAE

8 AEFHREBESILTRETHPRESH
Fig. 8 The content of P in sintering ore under different

dry sludge addition ratios
WRAEAT 1 P SR8, X5 B R R
nhBEAT AN, SERUNGE 4 PR

#4 FETHRSG L TRET NEERH MR E

Table 4 Main chemical composition and basicity of sintering ore under different dry sludge addition ratios

ez 18y (B 780 /%

Tt % , , R
TFe FeO Ca0 Sio, P S V, 04 MgO Al, O, TiO,

0 54.24 2.54 8.52 5.04 0.071 0. 066 0.37 2. 66 2.13 2.10 1.69
0.2 54.40  3.57 8.51 5.07  0.060 0.065  0.38 2. 66 2.12 2.13 1.68
0.4 54.46 5.42 8.53 5.03 0.077  0.068 0.38 2.70 2.15 2.11 1.70
0.6 54.20 2.39 8.53 5.03  0.086 0.069 0.38 2.68 2.13 2.09 1.70
0.8 54.92 12. 48 8.57 5.29 0.093  0.071 0.38 2.70 2.23 2.12 1.62
1.0 54.19 1.90 8.51 5.16 0.100  0.072 0. 37 2.68 2.15 2.09 1. 65
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