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Influence of the Nuclei Particle Properties on Granulability of Marra Mamba Iron Ore by High Speed Agitating Mixer

Toshihide MATSUMURA, Kazuya MIYAGAWA and Yoshiaki Y AMAGATA

Synopsis

: The newly developed brand Marra Mamba ore from Australia has a comparatively high water absorptivity, and since a large amount of fine

ore is contained, if it is used as a raw material of sintered ore, it will cause the deterioration of the permeability of the ore bed, and the pro-

ductivity fall of a sintered ore by the fall of the granulability. By blending nuclei particles with this Marra Mamba ore, the granulability and

the permeability of the ore bed have improved sharply by processing them in a high-speed agitating mixer. It was considered that the ratio

about 25mass% was suitable for nuclei particle mixture ratio to a high-speed agitated material.

Moreover, the granulability was improved by using the ore of 1-3 mm particles as nuclei. As for this, it is considered that the granulation

of a middle size ore is accelerated, because of the consistency of the particle size composition of the material and proprrties of high-speed ag-

itating mixer.
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Fig. 2. Schematic diagram of granulation procedure.
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Table 1. Chemical composition of ores.
T.Fe FeO CaO Si02 ALO3 LOI
OreW | 6208 0.33 0.03 3.62 1.84 512
Ore H 6171 0.28 0.15 490 3.07 2.85
Ore C 67.54 0.12 0.05 0.51 0.80 153
OreD 64.29 0.34 0.04 5.34 0.98 1.06
OreR 57.24 0.11 0.17 5.61 2.73 9.42
OreY 59.10 0.03 0.04 5.00 126 8.62
(mass%]
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Table 2. Mixing condition of raw material.

Test No. |Ore H|Ore C|Ore D|Ore R|Ore W/| Limestone | Quick lime | Serpentine | Silicous ore
Case 1 358 | 21.7 | 6.0 200 0.0 12.9 2.0 0.7 0.9
Case2-12 | 158 | 21.7 | 6.0 20.0 | 20.0 12.9 2.0 0.7 0.9
Case 13-20| 258 | 17.7| 0.0 20.0 | 20.0 12.9 2.0 0.7 0.9
[ mass% ]
Table 3. Granulation conditions.
Test No. Gran.u'latlon ngh-s‘peed agitated Remarks
condition materials
Influence of 1 step
high-speed Case 1 | (not high-speed Ore W Omass%
agitating agitating)
process
Case 2 T Ore W 20mass%
2 step
Case 3 | (with high-speed Ore W 20mass%
agitating)
Ore W 20mass%
Case 4 t + Ore R 20mass%
Influence of 1 step
the nuclei Case 5 | (not high-speed Ore W 20mass%
particle agitating)
mixture ratio 2 step
. . Ore W 20mass%
Case 6-1| (with hlgh.-sp'eed + Ore R 5Smass%
agitating)
62 1 Ore W 20mass% Change of orcdl‘li.
- + Ore R 10mass®% (pn.rous ore) adding
ratio
6-3 1 Ore W 20mass%
+ Ore R 13mass%
2 step °
Case 7-1| (with high-speed (_':r(e)"_N :[O:NSS {;
agitating) ¢ it Smass’/o Change of ore H
(dense ore) adding
72 1 Ore W 20mass% ratio
- + Ore H 10mass%
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IR RIS, KRR I.OEE % CHRAER) ,
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Fig. 3. Comparison of adhering fine ratio.
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Fig. 4. Comparison of permeability index.
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Fig. 7. Relation between the nuclei particle ratio and the
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Table 4. Granulation conditions.

Granulation

t No. .
Test No condition

High-speed agitated
materials

Remarks

2 step
(with high-speed
agitating)

Influence of

i Case 8
a specific

Ore W 20mass%
+ Ore C Smass%

Nuclei particle : Ore C
Specific surface : 1.80m%g

surface area
of nuclei
particle

Case 9 1

Ore W 20mass%
+ Ore D Smass%

Nuclei particle : Ore D
Specific surface : 0.69m%g

Case 10 1

Ore W 20mass%
+ Ore H Smass%

Nuclei particle : Ore H
Specific surface : 5.30m%g

Case 11 1

Ore W 20mass%
+ Ore R Smass%

Nuclei particle : Ore R
Specific surface : 19.28m?%g

Case 12 1

Ore W 20mass%
+ Ore Y Smass%

Nuclei particle : OreY
Specific surface : 24.28m%g

2 step
(with high-speed
agitating)

Influence of the|
particle size

Case 13

Ore W 15mass%

Ore H:1-3mm 100mass%

+ Ore H 5mass%

composition of
nuclei particle

Case 14 1

Ore W 15mass%

Ore H:3-5Smm 100mass%

+ Ore H Smass%

Case 15 1 :

Ore W 15mass%

Ore H:5-10mm 100mass%

+ Ore H Smass%

Case 16 1

Ore W 15mass%

Ore H:1-3mm 40mass%

+ Ore H Smass%

3-5mm 20mass%
5-10mm 40mass%

Case 17 t

Ore W 15mass%

Ore H:1-3mm 30mass%

+ Ore H Smass%

3-5mm 30mass%
5-10mm 40mass%

Case 18 T

Ore W 15mass%

Ore H:1-3mm 20mass%

+ Ore H Smass%

3-5mm 40mass%
5-10mm 40mass%

Case 19 1

Ore W 15mass%

Ore H:1-3mm 30mass%

+ Ore H Smass%

3-5mm 50mass%
5-10mm 20mass%

Case 20 1

Ore W 15mass%

Ore H:1-3mm 30mass%

+ Ore H Smass%

3-5mm 40mass%
5-10mm 30mass%
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