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Influence of MgO on high basicity high alumina sinter
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Abstract: The increase of the proportion of high Al, O; content iron ore fine in iron and steel enterprises has brought
about a series of problems such as the increase of the viscosity of blast furnace slag and the difficulty of the separa-
tion of slag and iron. The effect of increasing MgO content on the technical and economic index, the cold strength,
and metallurgical properties of high basicity and high alumina sinter was studied through the sinter pot test. No-
vad00 NanoSEM field emission scanning electron microscope was used to analyze the microstructure of the sinter.
The experimental results show that when the mass percent of MgO in the sinter with high alkalinity and high alumi-
num increases from 1. 72% to 2. 49%, the vertical sintering speed decreases by 4. 38 mm/min, the utilization coeffi-
cient decreases by 0.51 t/(m® * h), and the low-temperature reduction degradation index increases by 6. 7%. When
the mass percent of MgO in the sinter is 2. 11% , the drum index and the reducibility index are the highest, reaching
61.93% and 86. 39% respectively. Mg?" is mainly solid dissolved in the magnetite lattice and replaces Fe** , and the
mass fraction of the replacement reaches up to 3. 64%. The generated magnesium-containing magnetite inhibits the
phase transition from Fe; O, to Fe, O; oxidation process in the sinter cooling process, which reduces the generation of
secondary hematite and is conducive to improving the low-temperature reduction degradation performance of the sin-
ter. The research results can provide theoretical guidance and reference for improving the properties of high-basicity
and high-alumina sinter and adjusting the fluidity of blast furnace slag.
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Table 1 Chemical composition of experimental materials
W4 w(TFe) /%  w(Fe0)/% w(Si0)/% w(Ca0)/% w(Mg0)/% w(Al,03)/% w(MnO)/% w(TiO)/% w(H,0)/% B
EPEk 63,17 0.50 5.89 0.13 0.09 1.26 0.33 0.12 7.66 2.05
W 61.63 0. 34 4,17 0.12 0.11 2.80 0.11 0.10 8.12 4.53
BAEK  64.56 1. 44 4,49 0. 37 0. 20 1. 44 0.09 0.26 3.22 1.11
WEK  48.02 6.38 6.41 4,49 0.79 0. 87 1.78 0. 04 13.76 16.55
ok 55.78 0.17 3.79 2.24 0.23 0.47 1.38 0.03 11. 42 12.09
Rk 51,92 6.18 5.54 5.88 8. 84 2.04 1.43 0.12 7.32 6.56
x2 BFERS
Table 2 Chemical composition of fluxing agents
i w(Ca0)/ % w(Si02) /% w(MgO) /% Ko/ % Pe i
iR =RE W/ 80.18 1.17 — — 45.16
Hzaf 33.23 2.11 19.18 3.4 40. 37
fRA 53.85 1.05 4 12.19
. _ JRE B AR 2. 7% ~2. 9% Z . BEE H = A
2 RKBZREHH
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Table 3 Chemical composition of sinters

PSS w(TFe) /% w(FeO) /% w(Ca0) /% w(Mg0) /% w(Si0z) /% w(AlLO3) /% R
A 55.05 9.15 12.65 1.72 6.45 2.71 1. 96
56.41 7.97 11.72 1. 89 5. 95 2.75 1.97
C 54. 39 9.67 13.18 2.11 6.66 2.88 1.98
D 54.79 8.56 12. 30 2.28 6.12 2.77 2.01
54.23 9.10 12.07 2.49 6.07 2.81 1.99
R4 BREER MY RN E R R R
Table 4 Particle size composition and properties of finished sintered ore
E % TR S/ EESEREE ) %
=40 mm 25~40 mm 16~25 mm 10~16 mm <10 mm (>6.3 mm)
A 0 11. 83 24.13 33.28 30. 76 61.87
1. 45 9.71 23.62 41. 45 23.77 62. 81
C 0 12.63 22.01 30. 20 35. 15 62.93
D 0 11.25 20.15 29. 88 38.72 60. 05
0 10. 63 19. 92 28.53 40.92 57.26
x5 RELESH
Table 5 Sinter process parameters
WE S M [ /min e PR 4E U/ (mm + min~ 1) B i/ kg B/ % MMAEK/(t+m™? « h™ 1)
A 17.63 31. 20 23.22 54.78 2.52
B 18.45 29. 81 22.78 62.49 2.40
C 17.96 30. 62 23.16 50. 95 2.46
D 19. 20 28. 64 22.25 48.77 2.21
E 20. 50 26. 82 21.55 46. 20 2.01
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Fig.1 Effect of w(MgO) on sinter drum index
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