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Commercial Production of Agglomerates for Blast Furnace Burdens Using
a Large Amount of High Grade Iron Ore Fines

Yasuo NIwA, Noboru SAKAMOTO, Osamu KOMATSU,
Hidetoshi Noba and Akira KUMASAKA

Synopsis :
In order to improve present iron ore agglomeration processes drastically and correspond to the future

trend of iron ore resources suitably, a new agglomeration process named the Hybrid Pelletized Sinter pro-
cess was studied. On the basis of the fundamental study and the semi-commercial plant trial, a commercial
plant of the HPS process with annual capacity of 6 million tons was constructed by remodeling the No. 5
Sinter Plant in Fukuyama Steel Works, NKK. Through the long term operation using a large amount of
high grade fine ores, the superiority of the process was confirmed in both productivity and properties of the
products. According to the evaluation of balst furnace operation charging the products, reduction of the
fuel consumption was also achieved by about 12 kg/t due to their improved properties.

Key words : new agglomeration process; commercial HPS plant; sinter; iron ore fines; blast furnace

operation ; Rist model.
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Table 1. Specification of main equipments of
the commercial HPS plant.
Items Specification
Granulating hopper 80 m®X 10 units
Disc Pelletizer
Granulating Size ¢ 713(10'1:'?:1 X h800 mm X
equipment Revolution 5~9 r.p.m.
Inclination 45~60°
Coke hopper 4(100 m3x2 ur)lits
Coating mixer Drum type
Coke breeze Size $4 400 mmX /17 500 mm X
coating 1 units
Inclination 4/100
Charging Shuttle conveyor w 1600 mm, 65 m/min
system Wide conveor w 5 500 mm, 5~ 20 m/min
R Effective grate area 530 m®, (w5 mX 106 m)
Sintering Bed height 620 mm
machine Grate speed 1. 0~5, 0 m/min
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Fig. 2. Comparison of segregation in the sintering
bed between before and after remodeling charging
system.
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Fig. 1. Schematic diagram of charging system
at HPS plant.
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Fig. 3. Process flow of the commercial HPS plant
with capacity of 6 million tons/year.
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Fig. 4. Trend of HPS operation and qualities of
the products.
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Fig. 5. Operational results of Fukuyama No. 4

sintering plant before and after starting HPS op-
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Table 2. Operational results of Fukuyama No. 5
BF.
Before use of After use of
Items HPS HPS

Mixing ratio (%)

Lumpy ore 20 20

Pellet 2 2

Sinter 78 23

HPS — 55
Hot metal (t/d) 9700 10 300
Productivity (t/m%/d) 2.08 2.21
Coke rate (kg/t) 517.5 505.0
Blast temp. (°C) 1050 1050
Moisture (g/Nm®) 55 55
Slag ratio (kg/t 327 309
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Photo. 1. Appearance of HPS and sin-
ter produced by commercial plant.
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Photo. 2. Comparison of microstructures between HPS and sinter.
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Fig. 7. Comparison of Al,0; content in hematite
phase between HPS and sinter by EPMA analysis.
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EPMA analysis for calcium ferrite (Ave.).

Fe203 Si0; Ca0O MgO Al03
Sinter 65.5 8.9 15.7 2.8 7.5
HPS (a) 77 .4 4.9 14.7 0.9 3.6
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(wt%)
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(a) Productivity. 1.65 t/m2-h (b) Productivity. 1.38 t/m?+h
Fig. 8. Mineral compositions of calcium ferrite in
agglomerates plotted on the phase diagram of
Ca0-Si0,-Fe,05-Al,0; quaternary system.

Table 3. Chemical composition and properties
of HPS and sinter produced by commercial plant.

T.Fe% FeO CaO SiO; Al03 MgO RI% RDI%

HPS 57.8 4.4 9.2 4.7 1.6 1.8 71.0 43.0
Sinter 56.3 6.1 10.1 5.2 1.8 1.8 67.0 44.9
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Fig. 9. Comparison of the softening, melt-
ing and reduction behavior under load be-
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{Fukuyama No. 5 blast furnace>
Items Before use of HPS After use of HPS
Mixing ratlo (%)
- Lump ore 20 20
Pellet 2 2
Sinter 78 23
- HPS — 55
Product (T/D) 9700 10 300
Productivity (T/m3+D) 2.08 2.21
CR (kg/T) 517.5 505.0
B.T.(°C) . 1050 1050
Moi. (g/Nm®) 55 55
S. R Ekg/T) 327 309

Fig. 10. Analysis of blast furnace operation using
with or without HPS evaluated by Rist model.
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