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Mineral structure and softening dropping property of sinter under
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Abstract; In order to deeply explore the mineral composition and metallurgical energy of sinter under different oxygen-rich
stages , SEM-EDS and load-softening droplet equipment are used to study the change law and influence mechanism of the
mineral structure and softening performance of sinter when oxygen-rich injection is used before, during and after the
sintering process. The results show that the mineral composition of sinter mainly includes hematite , magnetite, calcium
ferrite, magnesium spinel and silicate liquid phase. The results of SEM observation and surface scanning result show that,
with the backward movement of the oxygen-rich stage in the sintering process,the type of SFCA ( calcium ferrite complex )
is changed from slat-like and needle-like to eroded, and it is more closely intertwined with the silicate liquid phase, the
porosity decreases while and the mineral crystallization aggregation is stronger. The XRD refinement results show that the
proportion of calcium ferrite in iron-bearing minerals is decreased from 76. 04% to 69. 77% with the backward movement
of the oxygen-rich stage. The softening starting temperature ( T, ) of the sinter obtained in different oxygen-rich stages is

above 1 180 °C , the softening interval is 99 ~ 103 °C ,the melting interval is 212 ~218 “C ,the dripping mass of the sinter is
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changed from 75.5 g to 73. 0 g and finally is increased to 78. 6 g,and the dripping velocity reaches the maximum value of

0.85 g/min in the later stage, due to the decrease of high melting point and the formation of low melting point

substances. In the later stage of the sintering process, the slag iron separation is high,and the iron aggregation is strong,

resulting in a strong dripping of the charge.
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Table 1 Main chemical composition and burning loss of experimental materials %
JEURHE B TFe FeO Ca0 Si0, MgO AL, 0, MnO P S beiit
KA 66. 40 29.00 0.22 6.23 0.58 0.42 0. 06 0.03 0. 08 -2.81
B 61.14 0.56 0.10 3.84 0.07 2.13 0.25 0.19 0.07 5.65
K C 55.60 0.27 0.32 6.46 0.17 1.82 0.05 0. 10 0.05 11. 14
WA D 60. 82 0.44 0.04 3.16 0.10 2.43 0.12 0.17 0.12 6.59
8 E 65.43 0.35 0. 06 1.37 0.03 1. 19 — 0.05 0.02 2.00
EIRE 56.71 — 9.66 5.04 1. 68 — — — — 2.00
PELEIRE"  55.69 — 12.48 5.30 2.07 — — — — 1. 00
H AR — — 78.07 3.07 6.40 — — — — 8.45
KA K — — 48.96 1.59 4.72 — — — — 41.23
ok — — 0.57 6. 46 0.15 4.71 — — 0.05 84.62
TR — — 0.62 5.08 0.11 0.12 — — 0.12 89.02
K2 REMRBETAR(RESH)
Table 2 Experimental scheme of sintering %0
B RA VAR Bk EEVEY/Q ARk
58.40 25.60 1. 60 2.10 5.30 7.00
R3 BEREREXEAR
Table 3 Experimental scheme of oxygen-riched sintering
I &5 AR == I 5 R B A
o* 21 0 ¥ 4* 25 10 0 ~10 min( Ri)
1 23 10 0 ~ 10 min( Ff#) 5% 25 10 10 ~20 min( H1#)
2# 23 10 10 ~20 min( ##]) || 6 25 10 20 ~30 min( f5H)
3* 23 10 20 ~30 min( j5H#9) || 7* 27 10 0 ~10 min( RiHH)
x4 BRETHEENFRS RIEEEER
Table 4 Main chemical compositions and technical index of experimental materials
R 28y (5T 350 / % %ﬁ ﬂﬁﬂ}% i
TFe Si0, Ca0 MgO AL O, TiO, BB/ % B %
0* 53.18 5.68 10.98 1.61 1.90 0.17 65. 67 83.33 1.90
1" 53.39 5.75 11.07 1.53 1.91 0.18 69. 90 88.28 1.92
2" 53.39 5.9 11.24 1. 66 1. 89 0.17 69. 26 86. 14 1.90
3* 53.35 5.68 11.00 1. 68 1.91 0.16 66. 55 83.85 1.94
4% 52.49 5.82 11.08 1.73 1.82 0.14 69. 46 89.25 1.90
5" 53.38 5.57 10. 60 1.55 1.88 0.15 66. 78 88.57 1.90
6" 53.78 5.80 11.08 1. 68 1.96 0.15 63.76 85.32 1.91
7" 53.68 5.80 11.21 1. 65 1.97 0.15 62.77 84.32 1.93
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Fig. 1 Schematic diagram of melt-drop device
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Fig. 3 Mineral phase structure of sinter at different oxygen enrichment stages
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Table 5 Percentage of iron-bearing phases in sinter %

B Fe,05 Fe,O, CaFe,0; Ca,gFeg; Al ,Siq 50,

4" 13.30 10.62  47.53 28.51
5% 16.56 9.75  57.56 16. 09
6* 18.79 11.43  47.87 21.90
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