50 3 Vol. 50 No. 3

2025 6 Sintering and Pelletizing Jun. 2025
1 1 1 1 2 2
(1. 064400; 2. 410083)
o : 0 100% o
7.71% 20. 34%
; 35% 50% ;
100% 35.00% 22.20% 28.40%
43.50% 29.30% 25.00% o
35%~50% o o
: TF046. 4 tA : 1000 - 8764( 2025) 03 - 0038 - 09

doi: 10. 13403 /j. sjqt. 2025. 03. 040

Effect and mechanism of high ratio concentrate on granulation effect

and sintering process

ZHU Wang' ZHOU Jianfeng' DU Kunpeng' WANG Chunlai' JI Zhiyun® LU Jiaming’
( 1. Beijing Shougang Co. Ltd. Tangshan 064400 Hebei China; 2. School of Minerals Processing and Bioengineering
Central South University Changsha 410083 Hunan China)

Abstract: Some iron and steel enterprises in Chinese inland areas have abundant iron ore resources and some of their
self-produced iron ore concentrate is used for sintering production which is of great significance for reducing costs and
increasing efficiency. In this paper the ratio of concentrate and fine ore is adjusted for mixing and granulation the sintering
cup is used to simulate the industrial sintering process and the sintering indexes such as vertical sintering speed yield
rate drum strength and utilization coefficient are detected and the influence rule of iron concentrate ratio on granulation
effect and sintering index is studied and its mechanism is analyzed. The results show that with the increase of concentrate
ratio from 0 to 100% the permeability index of the material layer decreases. The reason is that with the increasing
proportion of concentrate its drying and depowdering rate is increased from 7. 71% to 20. 34% which leads to the merger
and growth of pellets during granulation which makes the strength of pellets decrease and easy to fall off and crush thus
affecting the permeability of the material layer. When the concentrate ratio is increased from 35% to 50% the permeability
of the material layer is good and the sintering index is at an excellent level. When the concentrate ratio is increased to

100% the mass fraction of hematite in the finished sinter is decreased from 35.00% to 22.20% the mass fraction of
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magnetite is increased from 28.40% to 43.50% the total amount of iron oxide is increased and the mass fraction of

calcium ferrite is decreased from 29.30% to 25.00% which reduces the strength of sinter. Therefore the suitable

concentrate ratio range is 35%~ 50% . The results have an important guiding role in the application of high ratio of iron ore

concentrate in sintering.
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Table 1 Main chemical composition and loss on ignition of ferrous material %
TFe FeO Sio, CaO MgO Al, O, S p
67.200 29. 660 4.240 0.230 0.450 0.710 0.054 0. 007 -2.770
56. 630 0.210 8. 100 0. 086 0. 100 1.730 0.015 0.071 6. 820
74. 240 43.590 0.530 0. 340 0. 090 0.320 0.023 0.023 -7.990
42. 890 42.930 7.970 18. 000 4.040 2.550 0.230 0. 050 -1.190
43.370 5.450 4. 600 4.93 0. 900 2.120 0.290 0.052 23.610
0. 260 0. 040 3. 140 73.330 7. 100 1. 110 0. 160 0. 009 11.530
0. 600 0. 330 1. 690 49.330 3.200 0. 940 0.034 0.014 41. 960
1. 390 0. 900 6.580 1. 070 0. 170 4.330 0. 820 0. 046 84. 280
54. 050 7.700 5.220 13. 060 1. 440 1.770 0.026 0. 066 -0.320
(a)
<1 mm
0 800 g
= P2 : 250 °C 0.5 m/s
1 <1 mm
Fig.1 Particle size distribution of iron ore concentrate .
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Fig.2 Schematic diagram of sintering pot °
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Table 2 Raw material ratio scheme of different concentrate ratios %
1 0 100 69. 15 1. 06 13.50 5.00 1.99 1. 10 8.20
2* 35 65 70. 00 2.10 11.50 5.00 1.91 2.58 6.91
3" 50 50 71.20 3.50 11. 00 5.00 2.05 1.24 6.01
4" 55 45 70. 50 3.60 10. 60 5.00 2.50 2.00 5.80
5" 65 35 71.85 3.00 9.92 5.00 2.35 2.05 5.83
6" 70 30 71.55 3.66 9.57 5.00 2.42 2.20 5. 60
7 80 20 71. 66 3.90 9.00 5.00 2.40 2.90 5.14
8" 85 15 71.78 3.92 8.67 5.00 2.50 3.12 5.00
9* 95 5 72.20 3.40 8.30 5.00 2.70 3.40 5.00
10* 100 0 72.45 3.66 7.35 5.00 2.70 3.74 5.10
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Fig.3 Influence of concentrate ratio on granulation effect
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6
Fig. 6 Influence of concentrate ratio on pellet strength
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Fig. 9 Influence of concentrate ratio on sinter mineralogical structure
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