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Effect of stainless steel pickling sludge on sintering performance and
flue gas component
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Abstract: In order to reveal the effect of stainless steel pickling sludge on sintering performance and flue gas composition,
under the premise of basic performance analysis of pickling sludge, the sintering cup test with pickling sludge was first
carried out to grasp the change trend of junction performance,and drum strength, mineral phase and flue gas composition of
sinter were analyzed. The results show that the dosage of pickling sludge increases,and the sintering utilization coefficient
and yield show a downward trend. When the sludge content was 5% ,the sinter strength decreased by 4. 01% ,and the SO,
content of flue gas component increased by 5. 79 times. CaF, ,CaO and SiO, form cuspidine ,which has a great influence on
the sintering strength , while CaSO, decomposes and escapes a large amount of SO, under the weak oxidation atmosphere of
the sintering process. On this basis, the industrial test of using pickling sludge was carried out,and the results showed that
the proportion of pickling sludge in the sintered mixture should not exceed 1%.
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Table 1 Main chemical compositions analysis of pickling sludge %
g7y =3 TFe Sio, CaO Al O, MgO Cr Ni S Cl F
1 23.19 1. 61 29.03 0.67 0.72 2.25 0.50 5.27 0.31 8.28
2* 18. 20 1.70 33.26 0.57 0. 61 2.65 0.59 4.78 0.5 8.31
3* 17.24 1.85 35.77 0. 65 0. 64 2.43 0.63 5.25 0.16 —
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Fig. 1 SEM pattern of 1 * ~3 * pickling sludge samples
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Fig. 2 XRD pattern of the sample obtained by holding
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Fig. 4 Melting performance results of pickling sludge
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Fig. 5 TG and DSC curves of pickling sludge pyrolysis
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Table 2 Main chemical compositions of raw materials %
Jkek 44 FR TFe Sio, Ca0 Al 0, MgO Cr Ni S Cl F
FRUET5 e 23.19 1.61 29. 03 0.67 0.72 2.25 0.5 5.27 0.31 8.28
w1 67.11 6. 06 0. 10 0. 40 0.75 — — 0.015 — —
vk 2* 64. 83 4.47 0.19 1.22 1.12 — — 0.033 — —
wH 3t 56. 65 6.21 0.10 1.98 0. 74 — 0.018 — —
R 57.63 5.4 11. 10 0. 65 1.50 — — 0.023 — —
A 45.20 8.28 20. 15 2.81 6.13 1.26 0.3 0. 050 — —
H=ufA — 3.10 30.15 0. 50 37.23 — — - — —
EVR — 3.20 80. 30 0.90 2.40 — — - — —
PR — 6. 51 0.25 2.31 - — 0. 420 — —
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Table 3 Blending scheme of sintered mixture %

WIEas ok 1 w2t k3t AN BRUEISR
1*(FE) 40.17  39.66  14.45 571 0.0
2% 40.03  39.37  14.41 5.70 0.5
3* 39.77  39.21 14.33 5.69 1.0
4* 39.15  38.99 14.21  5.65 2.0
5 37.81  37.58  14.01 5.60 5.0
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Fig. 7 Installation position of flue gas meter
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Table 4 Main Chemical compositions of sinter %

Y s TFe S Cr Ni F
1 56.92  0.015 — — —
2" 56.65 0.016 0.03 0.02 0.16
3" 56.43  0.023 0.07 0.04 0.29
4" 56.12  0.027 0.09 0.04 0.33
5" 55.70  0.032 0.12 0.05 0. 47
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Fig. 8 Changes in sintering utilization coefficient

and yield
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Table 5 Process parameters of sintering process

gig A L/ g RS WSS/ C EHMES/KPa FhEEHE/ (romin ')
E/mm (memin”')  JREE/C RE/C 1* 2% 1* 2% 1* 2!
FeE 728 2.23 1134 374 125 129 12.2 13.5 884 881
R | 728 2.25 1133 373 127 131 11.7 13.1 867 863
ol 733 2.21 1126 353 121 124 12. 1 13.2 870 869

F6 BREWXBREHERETL
Table 6 Changes in key quality indicators of sinter
WA R w(TFe)/% w(Si0,)/% w(FeO)/% w(S)/% 5~10mm/% <5 mm/% SEPPRiEE/mm H5o500

FEeE 206 57.40 5.21 9.9%4 0. 021 16. 51 3.89 22.92 77.89
I 1 2.05 57.34 5.21 9.49 16. 04 3.83 22.84 77.58
R 2.05 57.23 5.27 9.55 16. 82 3.89 21.99 78. 68
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Table 7 Mass concentration of SO, in flue gas mg/m’
AT HAAH
TitH
79/ NS % N[ (NS /NI % N o[ 1
FEUE 635 350 502 17.0 4.0 6.5
= 1 714 364 572 16.2 4.6 17.7
proal| 866 393 638 60 17.9  33.2
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Table 8 Average monthly loss of grate
5 H W AR RRI
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