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Abstract: To optimize the recycling strategy of steel slag and enhance the economic and social benefits
of steel companies, the study first analyzed the content of titanium and phosphorus elements in steel slag
and conducted sintering pot tests based on different steel slag ratios. In the vanadium-titanium mag-
netite sintering process, with the increase of steel slag ratio, the perovskite phase in sinter increases, and
bonding phases transform from SFCA to perovskite phases. This transformation leads to an uneven min-
eral phase in sinter and increases its complexity, which has a detrimental effect on the strength of the
sintered ore. Additionally, with the increase of steel slag ratio, the phosphorus content in the finished
sintered ore also increases. When the steel slag addition amount reaches 5%, the lowest sintering loss
rate in the sintering pot test is 15.42%. At a steel slag ratio of 4%, the maximum yield of sintered ore is
86.49%, as the ratio continues to increase, the yield remains relatively stable.
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Table 1 Chemical compositions of raw materials and fuels analysis %
GBS TFe FeO SiO, Ca0O ALO, MgO MnO TiO, P,0; \% Bt
Wk 64.45 28.71 3.31 0.60 0.82 0.76 0.06 3.26 0.09 0.30 —2.46
w2 66.64 26.56 6.15 0.25 0.29 0.39 0.09 0.06 0.02 0.01 -2.01
k3 66.11 28.81 5.96 0.85 1.02 0.62 0.11 2.23 0.04 0.27 —2.45
7 H4 60.77 458 3.94 0.10 2.63 0.08 0.11 0.12 0.30 0.01 6.13
ks 60.27 28.71 7.62 4.08 2.45 0.82 0.22 0.66 0.18 0.03 4.61
FpRE 54.57 8.99 5.30 10.02 222 223 0.23 1.70 0.13 0.13 -0.70
R 44.15 19.08 7.66 10.67 3.02 222 1.59 5.22 0.31 0.39 7.65
Wi 20.65 19.34 10.45 36.11 2.75 14.38 0.84 1.24 2.81 0.60 -0.60
sl 0.00 0.00 0.44 68.62 0.98 6.69 0.00 0.09 0.06 0.00 22.32
712 0.00 0.00 2.07 44.26 0.42 32.76 0.00 0.04 0.02 0.00 19.63
kN 0.00 0.00 5.13 2.88 2.04 0.19 0.04 0.12 0.06 0.00 85.93
kL2 0.00 0.00 17.11 2.26 7.61 0.80 0.22 0.44 0.19 0.05 65.57
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Table 2 Experimental protocol for sintering pot tests %
W AL a2 3 k4 aTRS WRAT et SRMECRAT O BRARCEE RO BRIz R KRR
1 36.65 7.75 5.45 11.00  14.00 3.00 5.50 0.00 0.00 9.75 1.40 2.75 2.75
2 33.00 9.00 5.00 9.80 9.30 2.75 5.00 9.10 2.00 9.85 0.20 2.50 2.50
3 34.00 8.25 5.00 9.00 8.60 2.75 5.00 9.10 4.00 9.30 0.00 2.50 2.50
4 39.95 2.90 4.80 9.00 8.00 2.75 5.00 9.10 5.00 8.50 0.00 2.50 2.50
5 41.95 1.80 3.35 9.00 8.00 2.75 5.00 9.10 6.00 8.05 0.00 2.50 2.50
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Table 3 Chemical compositions of sinter under different steel slag ratios

w/%

HETR TFe SiO, CaO AlO; MgO MnO TiO, S P,0s v R
1 55.02 4.47 9.78 1.69 2.16 0.26 1.86 0.06 0.16 0.24 2.19
2 56.12 4.52 9.79 1.88 2.00 0.23 1.72 0.06 0.17 0.19 2.17
3 55.57 4.60 9.51 1.84 1.96 0.24 1.68 0.04 0.19 0.21 2.06
4 55.02 4.63 9.72 1.66 2.13 0.24 1.85 0.05 0.22 0.22 2.10
5 55.45 4.64 9.93 1.76 2.36 0.30 1.84 0.06 0.26 0.24 2.14
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Fig.1 Scanning Electron Microscope (SEM) images under different steel slag ratios
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Table4 XRD quantitative analysis results for sinter

samples %
WA BRI TR TR R4 RS
Fe,0, 25.42 21.64 31.37 23.62 23.56
Fe,0, 28.15 24.37 23.45 24.63 24.20

SFCA 43.09 49.58 41.58 46.48 45.02

Fe,TiO, 0.25 0.51 0.86 1.63 1.79
CaTiO, 2.14 2.04 1.78 1.73 3.64
V,0;, 0.94 1.87 0.96 1.91 1.80
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Fig.2 Tumble index under different steel slag ratios
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