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Effect of liquid absorption characteristics of iron ore powder on
consolidation strength of sintered body

PENG Jianhua', LI Heping’
(1. Tron-making Plant,Shanghai Meishan Iron & Steel Co.,Ltd.,Nanjing 210039, Jiangsu, China;
2. Meigang Technology Center of Baosteel Research Institute, Nanjing 210039, Jiangsu , China )

Abstract: The liquid absorption characteristics of four typical rich ore powders and their effects on the consolidation
strength of sintered bodies are studied by micro sintering, ore phase analysis. The results show that, at 1 280 °C, the
absorption depth of each iron ore powder is very different under the conditions of Fe,O; reagent with 15% CaO as the
adresive powder and the coarse particles of typical rich ore powder as the nuclear particles ;limonite has the largest liquid
absorption depth and the smallest effective liquid phase fluidity due to its loose structure ,while dense hematite has a small
liquid absorption depth and large effective liquid phase fluidity. At the same time, the consolidation strength of the sintered
bodies of different iron ore powder nuclear particles decreases with the increase of the absorption depth of the nuclear
particles, and increases with the increase of the effective liquid phase fluidity. The test results are further verified by the
single-ore sintering cup test. In actual production, reasonable ore blending or optimizing the sintering process can be
adopted to inhibit the negative impact of strong liquid absorption minerals,so as to improve the consolidation strength of
sinter.
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Fig. 1 Diagram of absorption characteristics on iron

ore powder
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Table 1 Main chemical compositions and losses on ignition of 4 iron ore powder %0
L UR TFe Sio, Ca0 Al O MgO S P Koy Tedht
A 58.59 4.10 0.10 1.55 0.31 0. 007 0.042 7.55 10.97
B 62.13 3.37 0.11 1.87 0.33 0.018 0. 098 6. 80 5.69
C 64. 87 1.93 0.11 1.61 0.12 0.012 0.059 5.93 3.05
D 63. 28 5.83 0.10 1. 05 0.79 0. 008 0. 046 6. 85 2.19
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Table 2 Particle size composition of four iron ore powder %
HLEEALAL o
BRE by [0~ [0.15 ~ [0.25 ~ [0.50 ~ [1.00 ~ [3.15 ~ [6.30~  [10.00 ~ Efﬁi
0.15) 0.25) 0.50) 1.00) 3.15) 6.30) 10.00) 15.00)

A 0.76 0.72 2.92 11.91 33.73 25.58 15.26 9.12 4.23
B 6.23 7.51 8.31 15.10 30. 10 22.29 9.72 0.74 2.63
C 2.49 2.37 6.28 13.39 26.29 23. 86 13.17 12. 15 4.26
D 24.51 12. 12 7.76 8.79 14.76 15.12 11.72 5.22 2.77
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Table 3 Proportion of core particles, intermediate

particles and adhesion powder of

four iron ore powder %
7B ) (0.5410mm) (<05 mm
A 83. 69 14. 83 1.48
B 62. 85 23.41 13.74
C 75.47 19. 67 4.86
D 46. 82 16. 55 36.63

V5805 2Rk 5 3—A1 3%
4—pEh+, 5S—=/KE4 .
2 ERIREKET B X GERITHEE
Fig.2 X-ray diffraction pattern of full-size iron
ore powder
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Table 4 Porosity measurement results before and after

dehydration of four kinds of iron ore powder %
— fﬁjt ’ Hipk{ﬁ) LR R %fL%i%
AALE S AR (EE) (XD
A 19.27 22.24 2.97 15. 41
B 11.57 13.27 1.70 14. 69
C 4.16 4.81 0. 65 15.63
D 1.47 2.07 0. 60 40. 82

2 BE BRI

2.1 SR HRKRE

MG T, 4 BB AR O R 25 )5
P A AT o e 3 ~ 6 FiroR, WRIR L an i 7
NS

3 1280 CEHT AREMNERT
Fig. 3 Micrographic phase of sample A in 1 280 °C
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Fig. 4 Micrographic phase of sample B in 1 280 °C
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Fig. 5 Micrographic phase of sample C in 1 280 °C
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Fig. 6 Micrographic phase of sample D in 1 280 °C
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Fig.7 Suction depth of four iron ore powder sample
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Table 5 Mobility index of primary liquid phase and

effective liquid phase of four iron ore powder in 1 280 °C

ERIG A B C D
1.53 0.88 1.13 1.37 1. 11
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Fig. 8 Macroscopic appearance of all sample in 1 280 °C
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Fig. 9 The relation of effective liquid phase fluidity and
suction depth of all sample in 1 280 °C
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Fig. 11 Consolidation strength of sintered body made
from different core particle
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Fig. 12 Relationship of consolidation strength on sintered

body and suction depth on care particle
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Fig. 13 Relationship of consolidation strength on
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fluidity on adhesion powder
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Table 6 Main chemical compositions and losses on ignition of raw materials of flux and coke powder %0
JEORL 44 R Si0, Ca0 Al, 0, MgO p Koy Bedt
F = A1 8 4.00 30. 18 20. 56 0.50 0. 06 4.19 44.09
AR 2. 60 80. 84 3.73 0.00 0.00 0.00 12. 11
fRA 2.14 52.97 0.96 0. 68 0. 00 1.43 42.04
Ak 6. 09 0.74 0.45 3.90 0.02 5.34 85.17

RT REFRBET AR(REFH)

Table 7 Blending scheme of sintering test ore %0
UES K] A B C D Hafiky AR KA fEky it
1 83.8 0 0 0 3.50 4.30 3.90 4.50 100
2 0 83.8 0 0 3.50 4.30 3.90 4.50 100
3 0 0 83.8 0 3.50 4.30 3.90 4.50 100
4 0 0 0 83.8 3.50 4.30 3.90 4.50 100

BeZh B I U5 5 s R 2> By il o 3.50%
4.30% . 3.90% , FEWWITEDECHN 4.5% , Hfp
B ECA TR0 50N 83. 8% .
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RS PR 22 BT 8k, IJ7 48 3 M RAh R, X
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Table 8 Results of sintering test

% WmEBEEEE R MHARRY  HEdR

%%  (mmemin~") % (tmh7h) K%
1 25.30 73.45 1.69 61. 68
2 26. 54 70.51 1.71 63.95
3 25.23 73. 69 1.81 66. 73
4 26. 11 69. 23 1.75 65. 84
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