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Development of High-goethite Ore Self-densification Sintering Process

Yukihiro HiDA, Jun OKAZAKI, Keiichi NAKAMURA,
Kiyota UEKAWA and Naoki KAsAl

Synopsis :

In order to develop techniques to counter the deterioration in sintering operation when using a large
volume usage of high-goethite ore, basic research was first conducted on the self-densification conditions of
the representative pisolite Ore-D. The result showed that Ore-D is densified when heated to 1350°C or
above for practical purposes. Next, the pseudo-particle structure of Ore-D fines required to densify the
nucleus Ore-D particle at a high temperature before contact with calcium ferrite system melt was clarified
by the assimilation tests of tablets.

On the basis of these basic research results, a new sintering process, tentatively called the “High-goe-
thite ore self-densification sintering process” was proposed. This process is characterized by the pre-
granulation of high-goethite ore, serpentine and a small amount of solid fuel fines and by the formation of a
protective layer on the coarse ore particles. The results of sintering pot test and short-term sinter plant
test confirmed that the new process can be a powerful tool to successfully use a large volume of high-
goethite ore in sinter production.

Key words : iron ore; goethite; serpentine; iron ore sinter; sintering; sinter quality; sinter productivity;

ironmaking.
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Fig. 1. Samples in assimilation tests.
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Photo. 1.
heating.

Microstructure of pisolite Ore-D after

Photo. 2. Microstructure of sample after assim-
ilation test- I (Sp/Ore-D of layer B =0.15, T,
=1350°C).
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Fig. 2. Porosity and crushing strength of ore-D
particle of 2 to 3 mm in size before and after heat
treatment (Porosity : Area ratio of pores and
cracks of 20 #m and above in size).
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Fig. 3. Relationship among CaO/SiO, of protec-
tive layer B, temperature and melt penetration
depth (average of 20 positions in Ore-D) at a
Sp/Ore-D ratio of 0.15 .
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Fig. 4. Influence of serpentine/Ore-D ratio of

protective layer B without limestone addition on
melt penetration depth.
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Photo. 3. Microstructure of sample after assimilaton test- [[ ( T,,,, = 1350°C).
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Fig. 5. Effect of serpentine/Ore-D ratio of pro-
tective layer B without limestone addition on the
control of assimilation of Ore-D.
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Fig. 6. Flow of pretreatment and granulation of
raw materials in new sinter production process for
a large-volume usage of high-goethite ores.
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(pot test).
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Table 1. Blending ratio™® of raw materials in sintering pot
test.

Experiment Standard A B C D
(%) (%) (%) (%) (%)
Ore-D 0.0 8.0 9.7 12.0 12.0
Pre-granula-| Serpentine 0.0 3.4 1.7 1.7 3.4
tion line B.F.dust 0.0 0.5 0.5 0.5 0.5
Bentonite 0.0 0.1 0.1 0.1 0.1

Ordinary
. Ore-D 12.0 4.0 2.3 0.0 0.0
grandlation | G\ entine | 34 0.0 17 17 0.0

Composition of sinter ; Ca0/SiO, = 1.75, Si0y = 5.55% , Al 03 =
1.94%,Mg0=1.6%
Total coke content of sinter mix ; 3.6%, Moisture=6.3%

Note : *Without coke breeze and return sintered fine.
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PEMLCHANTREICHESE S Y DLENSHS. L
L, FERFEE CIIMBED CaO/Fe 04 H i fik o FL
EBR-I Dy 7Ly P AXDbDLDIASLT, CF &
BT OB & RS P~ DR A DL ERIT LR T’
ol TOLOBERMOMERTIE, FRHERIEEC
RMEHREMUEVEHREABOON L h o7z S6ILF
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tine fines amount in new raw mix).
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Fig. 9. Granulation flow of raw materials at Sakai
No. 2 Sinter Plant.
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Fig. 10. Test result of “High-goethite ore self-
densification process” at Sakai No. 2 Sinter Plant.
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