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Abstract: In view of such problems as poor granulation effect,low quality of sintering ores and high solid fuel consumption
when sintering a high-ratio magnetite concentrate (85% of mixed ore) in an inland steel mill,in order to determine the
direction of the next engineering technological transformation, a systematic laboratory sintering cup test is carried out to
reveal the sintering characteristics of high-ratio magnet concentrate, and to explore the influence rule of such factors as
concentrate pre-wetting, quicklime dosage, magnet concentrate ratio, alkalinity, and material layer height on the sintering
performance and metallurgical performance of the finished ore. The results show that the pre-wetting technology of
concentrate and the addition of an appropriate amount of quicklime can promote the high-ratio iron concentrate granulation
of synergistic strengthening, under the same granulation moisture conditions, the initial moisture of the mixed iron
concentrate is pre-wetted from 3. 0% to 7. 8% ,and 5.5% quicklime is added at the same time,and the air permeability
index (JPU) of the granulated mixture is greatly increased from 14. 1 to 41. 7. On the premise that the air permeability of

the mixture is guaranteed, further increasing the alkalinity and layer height can significantly improve the specification of
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sintering ores,and the metallurgical performance indexes of sinter can meet the requirements of blast furnace smelting. The

results will provide important theoretical basis and technical guidance for on-site technical transformation and production.

Key words: magnet concentrate; sintering; granulation; air permeability; metallurgical performance
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Table 1 Main chemical compositions of raw materials %
5Bl 24 Bk TFe FeO CaO MgO AL O, Sio, P S K,0 Na, O eEin
SKC 65. 56 28. 65 0.94 0. 86 1. 340 4.08 0.018 0. 180 0.14 0.21 -2.49
MHC 64.26 25.21 0.34 0. 30 0. 100 8.54 0.010 0.012 0.21 0. 08 -2.14
MHF 50. 02 6. 08 3.42 0.50 1. 800 15. 30 0.024 0.421 0. 08 0.04 5. 66
BKF 42.73 2. 66 2.38 16. 58 2.020 6. 83 0.014 0.116 0.51 0.04 7.62
AR 0.13 0 50.70 4.48 0.043 0.16 0. 006 0.023 0.01 0. 05 43.45
K 0.21 0.02 85.75 2.61 0. 190 2.29 0. 007 0. 099 0.03 0.09 10. 05
Ry 0.92 — 0.90 0.31 2.520 6.43 0. 046 0. 160 0.26 0.22 87.01
F2 WMEEBHONEAR(REHNE)
Table 2 Size distribution of two kinds of magnetite concentrates %0
OB 44 Bk [0.150,0.250) mm [0.074,0.150) mm [0.045,0.074) mm [0.038,0.045) mm <0.038 mm
SKC 0.43 3.33 17.33 26.17 52.74
MHC 0.10 0.67 10. 07 17.83 71.33
=3 HMEMEREERE(RESE)
Table 2 Size distribution of other raw materials %
JER [6.30,8.00) [5.00,6.30) [3.00,5.00) [1.00,3.00) [0.50,1.00) [0.25,0.50)
=8. 00 mm <0.25 mm
S mm mm mm mm mm mm
MHF 11.85 14. 44 6.61 19.29 21.48 7.84 7.48 11.01
BKF 9.32 10. 15 4.14 12. 84 15.77 6.02 6. 61 35.15
AIRA 0 0 0 2.01 31.79 17. 36 14.94 33.90
AR 0 0 0 0 0 0 0 100. 00
My 0 0. 36 4. 68 26. 55 24.95 23.79 19. 67
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Fig.1 TG-DTA analysis of two kinds of magnetite concentrates
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Table 4 Ore blends for sintering tests
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Fig. 2 Effect of pre-wetting and burnt lime dosage on the permeability and the mass fraction of particles with particle size
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Table 5 Effect of pre-wetting and burnt lime dosage on the sintering performance of blend B

T e AR Bh T H RS/ TR G EY [ A BRI R/
IKAY/ %o &/ % &/ % (mm-min~") (>6.3 mm)/% (t-m~2-h7") (kgt™")
1 5.5 3.4 14.18 30. 14 0. 45 119. 09
5 5.5 3.4 18. 66 51. 60 1.47 64.76
8 5.5 3.4 20.75 54. 67 1.60 51. 17
8 2.0 3.5 21.43 52. 80 1.55 54. 54
8 3.5 3.5 21.24 53.07 1.57 52.98
8 5.5 3.4 20.75 54.67 1. 60 51.17

P 8% If, HEAH I FE w5 L i 30. 14% H4 i 2]
54.67% , FIFZ% 0.45 v/(m’-h) 5% 1. 60
v/ (m*+h), FERBRHS A AR R 119. 09 kg/t 15
RIS kg/t, X FER A TIRARRE TR
WHGE, TR AR m, ek T REBRT A
PRI b 20 A PR A o
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P2 O3 [ i Ak g L 9] W N 1 R A e 45 4 B
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SRS 53. 73% F 4 i B 54. 67 % Ja XA
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Table 6 Effect of ratio of magnetite concentrates on sintering performance

wgNE £k BRI bl i/ T e [ A T #E/
fic kb % &/ % (JPU) (mm'min™")  (>6.3mm)/%  (tm*-h") (kg-t™")
80( HZ A) 3.3 48.5 21.21 53.73 1. 65 49.53
90( /% B) 3.4 41.7 20.75 54. 67 1. 60 51. 17
100( 5% C) 3.4 38.9 18.38 51. 60 1.45 49.91
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Fig. 3 Effect of sinter bed height on sintering

performance of Blend B
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Table 7 Effect of binary on sintering performance of blend B

ZITh £ B EERE R EEHOR GIES Y EIEENCS RTER
[w(Ca0)/w(Si0,)]  FA&/% (JPU) (mm'min™")  (>6.3mm)/%  (t-m>-h7") (kgt™")

1.65 3.4 41.7 20.75 54.67 1. 60 51.17

1. 80 3.2 47.0 21.61 55.33 1. 66 48.37

2.00 3.0 50.9 23. 64 60. 13 1.74 47.29
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Table 8 Chemical composition of sinter products under different test conditions
. i B2 fh2f a3 (i 0 580 / %
&S RBE L M ,
JEBE/mm TFe FeO Sio, Ca0 MgO AL O, p S
1* A 550 1.65 59.31 11.91 5.07 8.18 1. 15 1.24 0.022 0.017
2* B 550 1. 65 57.99 13.24 5.50 8.90 1.44 1.25 0. 021 0.018
3" C 550 1. 65 57.03 10. 86 5.90 10. 02 1. 67 1.27 0.017 0.023
4* B 550 1. 80 57.28 12.76 5.53 9.98 1.48 1.32 0. 023 0.023
5" B 550 2.00 56.92 10. 74 5.28 10. 64 1. 56 1.30 0.022 0.028
6" B 650 1. 65 58.01 13.43 5.55 9.27 1.42 1.31 0.023 0.017
7* B 750 1. 65 58.32 11.09 5.49 8.81 1.50 1.25 0.021 0.013
= 100 X = 100
> 1@ = > L©
g 78.41 78.25 g E gol7841 78.38 77.82
S g2 e |
i £ EL
5% 2% 2% 1
25 2= 2=
i} s g 20
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Fig.4 Comparison of RI and RDI( >3.15) mm of sinter products obtained under different sintering conditions
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Table 9 Phase composition of sinter products %
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Fig. 5 Main mineral phases and microstructure of sinter products
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