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Recent Progress of Iron Ore Agglomeration Technology

Tadahiro Inazumi

Synopsis : Sintering technology has evolved steadily in the last decade by upgrading specifications of apparatus around the sinter
strand and by the sophisticated process control methods. In order to use much difficult-to-sinter raw material without
decreases of productivity and product yield and also deterioration of quality, new types of granulation systems for
control of mineral constitution formation, such as HPS (Hybrid Pelletized Sinter) Process, CaO Selective Pregranulation
Process and Self-Densificication and High-Melting-Point Liquid-Phase Sintering Process, have been developed and
installed successfully. Increased productivity has been achieved through improving product yield and permeability in
sintering bed by the development of new types of raw mixture feeder, such as ISF (Intensified Sifting Feeder) etc., and
by the technology of homogeneous sintering both horizontally and vertically in the bed, such as SECOS (Sintering

Energy Control System) etc. In addition, older and less efficient sintering machines are closed, converging on large
-scale and small number machines which in turn renewed process control system based on artificial intelligence and
introduced high-efficient and compact environmental systems as replace of old ones.
Eventually, the major improvements have been achieved in four items:
(1) Increase use of cheap raw materials such as limonite ore and pellet feed.
(2) Reduce production costs by productivity increase with high product-yield and by man power saving.
(3) Uupgrade sinter quality in slag volume and reducibility for acceleration of PCI injection to blast furnace.
(4) Reduce environmental impact with use of high efficient aparatus.
Key words : agglomeration ; sintering process ; productivity ; product yield ; quality ; environmental system.
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Fig. 1 Ratio of limonitic ores by imported fine ores
(Pisolite type ore + Marra Mamba type ore )
to Japan. (Courtesy of Japan Iron and Steel
Federation)
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Fig. 2. Schematic illustration about genesis of Pisolite type ore and its constitutional changes during sintering.

(1) Geological formation of pseudo-pisolitic limonite (Courtesy of C.E. Loo)'¥
(2) Assimilation behavior of pisolitic ore (Courtesy of Y.Hida)®
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Fig. 5. Trend of sinter quality for the last decade.
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Fig. 6. Flow diagram of influence of limonitic ore on sinter productivity. (T.Kawaguchi'¥)
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Table 1. Changes of sintering operation perfor-
mance and sinter quality with the change
of alumina content in sinter?®.

Al,O;| SiO, | FeO {JIS-RI| RDI | Sl Pt. |Yield|Coke|Quick-
% | % | % | % | % | % {t/d/m % |kg/t|limeX
Base| 1.82 | 5.15 | 7.51 | 61.6 31.5 89.8 | 34.4 | 83.0 | 52.2 | 1.20

Step-1{ 1.61 { 5.32 | 6.25 | 67.8 | 32.9 | 89.8 | 36.7 | 83.3 | 45.9 | 1.17
Step-2| 1.55 | 5.04 | 7.32 | 65.2 | 34.4 | 90.0 | 36.1 | 81.8 | 48.3 | 1.46
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Fig. 7. Characterization of permeable pore in sinter cake with branch indices.
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(Courtesy of Lurgi Gmb®?.)

Table 2. The experimental results of EOS in Ij-
muiden sintering strand 31 (Courtesy of
Lurgi Gmb®?.).

: EOS operation - s
per | lowbdSay " Hhbasiit
sinter
Composition
Fe 100% 100%
FeO 126% 115%
Quality
cold strength 81% 94%
mean diameter 89% 94%
HOSIM 79% 88%
Production 100% 100%
coke breeze 87% 89%
Off-gas composition
gas low-basicity sinter high-basicity sinter
components convent. EOS convent. EOS
CO, 4.5% 8.5% 6.8% 9.6%
H,0 9.4% 15.3% 10.0% 15.8%
0, 14.6% 10.1% 13.1% 9.7%

Emissions mass flow (referred to values of 100%
each achieved with the conventionally operated
strand).

Sinter EOS operation
issi low-basicity high-basicity

erissions sinter sinter

c0 49% 40%
dust 45% 389%

S0 : 68% 66%
NOx 57% 52%
dioxins 30% 40%
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