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Research on utilization of steel slag tailings in sintering
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Abstract: Steel slag is not included in the latest alternative raw materials for cement production mixtures,and it is urgent
to find a new way of bulk utilization. The content of alkaline oxides such as CaO in steel slag is high,and steel slag can be
used to replace part of the sintering flux. Through the study of the properties of sintered raw materials and slag, the sintering
cup test is carried out on the steel slag tailings with different proportions in the laboratory, and its mechanism is
analyzed. The results show that when the amount of steel slag tailings is increased from 0 to 2% , it has little effect on the
soft melting properties of sinter,and the reduction degree and low-temperature pulverization are enhanced. And the content
of calcium ferrite has been further improved, and has good strength and good reducing performance. During the sintering
process, there is an interlaced network structure between calcium ferrite and magnetite , which improves the strength of the
sinter. The CaO in steel slag tailings participates in the liquid phase reaction, and the liquid phase amount is better than
that of Ca( OH) , group,because the steel slag tailings contain SiO, ,when the SiO, content increases, the low melting point

compounds of olivine increase accordingly,which leads to the enhancement of fluidity. According to the sintering cup test,

Igis HER: 2024 —08 —28; {E[EHHER: 2024 -12 -16

BEEWmA: ARG SO0 AL & T3 H ( BWLCF202107) : WIILE #0R TR A5l 4550 H ( B2022014)
EZEE T K BR(1999—) &, ALATFE A, SRR A BRIA T T A ST -

BEMEE: FAMIFR(1986—) 55, 22 , WG BEIRER & R B Bk R 75 180 RO AT 5 o



110 e

ot

A

82 S F50E HisH

the optimal process parameters are determined to be that the steel slag tailings ratio is 2% , and the particle size of steel

slag tailings is controlled at less than 3 mm,and the sintering performance reaches the best.

Key words: steel slag tailings; sintering; metallurgical properties; liquid phase fluidity; mineral phase structure
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Table 1 Main chemical composition and losses on ignition of raw materials %
JEURL 2 FR TFe Sio, Al, O, CaO MgO S P Bedit
AW 64.75 2.34 0.07 0.14 1. 181 0. 008 0.076 3.40
B#" 64. 41 4.16 0.02 0.11 1. 450 0.012 0. 049 1.50
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Table 2 Main chemical composition of steel slag %

=4 >5 mm [5,3) mm (3,1 ]mm (l,O]mm
TFe 17. 08 17.29 16. 66 15.31
Ca0 44. 55 43. 87 43. 13 43.24
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Fig.1 Sintering test flowchart
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Table 3 Sintering ore blending scheme under different steel slag tailings ratio %

W e i AW B " CH D " E#g" F Gy H 5"
0 9.6 9.0 19.0 25.0 13.7 8.0 5.7 10.0
0.5 9.6 9.0 19.2 25.0 13.7 8.0 5.0 10.0
1.0 9.6 9.0 19.4 25.0 13.7 8.0 4.3 10.0
1.5 9.6 9.0 19.6 25.0 13.7 8.0 3.6 10.0
2.0 9.6 9.0 19.8 25.0 13.7 8.0 2.9 10.0

F4 WEEBERLEIREBHIEAM K RESERBHZIG

Table 4 Effect of steel slag tailings ratio on particle size composition, moisture and air permeability index of mixture

JR Y H %o
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[z

(0.5,0] mm

K4 JPU

0
0.5
1.0
1.5
2.0
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80. 4
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22.5
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18.6
30.2

0.3
0.2
0.0
0.1
0.3

6.59
6.72
6.96
6. 44
6.78

0. 858
0. 806
0.787
0.745
0.709
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Fig. 2 Effect of steel slag tailings ratio on sintering
performance
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Table 5 Liquid phase fluidity index

AR B HE % (1 280 C)

1 2 3 ¥IH
RA% + s RE®E  7.20 6.85  6.40  6.82
RA5)%W +Ca(OH), 3.76 3.85 3.74 3.78
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Fig. 3 Effect of particle size of steel slag tailings on

sintering performance
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Table 6 Main chemical composition of sinter with varying proportions of steel slag tailings %
i 2 i T L TFe FeO Si0, AL 0, Ca0 MgO Zn Mn p S
0 56. 44 8.04 5.706 2.023 9.77 1.44 0.15 0.246 0.10038 0.0156
2 55.09 7.90 5.683 2.049 9.97 1.47 0.15 0.268 0.11848 0.0162
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Table 7 Determination results of sinter reducibility

R L R JE TR AR AL (T 550 1%

(B ITE) 1% 1%

>6.3 mm >3.15 mm <0.5 mm

0 78. 48 28.47 59.38 9.99

2 81.19
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AU R, NS Bt BE 45 4 B0 T i 1 RE 1) 2 Wi
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28.15 61.38 9.27

Table 8 Soft melting dripping performance of finished
sinter with different proportions of drum

tailings added
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AL L . —
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