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Reduction Behavior of Iron Ore Fines and Circulation Characteristics of Fines
in Prereduction Fluidized Bed

Tatsuro Ariyama, Shinichi Isozaki, Shinji Marsusara, Hitoshi Kawara, Kunihivo Konoo and Isao Kosavashi

Synopsis :

The operation of prereduction fluidized bed combined with an in-bath smelting furnace was performed in NKK

Fukuyama Works. Iron ore fines, such as sinter feed are directly charged into the fluidized bed. This fluidized bed was
so designed as to form a dense bubbling bed and equip the circulating device. The reduction characteristics of iron ore
fines were clarified through the operation in the integrated test plant. According to the above results and the simulation
model based on the elutriation behavior, the appropriate residence time of coarse became 30-60 min to reduce the iron
ore to 20-25% reduction degree in 800°C bed temperature. The effect of circulation of fines was not quantitatively clear
in the test, but the favorable circulation ratio was estimated with a mathematical model. Moreover, it was found that
the collection efficiency of cyclone was closely related to the yields of prereduced ore and the circulation ratio influenced

on the losses of products.
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Fig. 1. Flow sheet of smelting reduction test plant
in NKK Fukuyama Works.
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Fig. 2. Prereduction fluidized bed in Fukuyama test
plant.
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Table 1. Test conditions of prereduction fluidized

bed.
Feed rate 2~6t/h
Mean residence time 26~127min
of coarse
Gas volume 7000~9300Nm?/h
Pressure at plenum 0.16~0.28MPa
Bed temperature 520~8207C
OD of inlet gas 40~58%

3.1~5.1m/s (bed)
2.1~3.5m/s (free board)
25/75~50/50

0~3.0

Gas velocity

Fines/Coarse ratio
Circulation ratio

Table 2. Size distribution of ore A (mass%).

+5 mm 20
5~3 mm 17
3~1 mim 25
1~0.5 mm 7
0.5~0.25 mm 8
0.25~0.125mm 12
—0.125 mm ; 11

Table 3. Chemical composition of ore A (mass%).
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Fig. 3. Example of operational results of prereduc-
tion fuidized bed in Fukuyama test plant.
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Fig. 4. Elutriation rate constant calculated in pre-
reduction fluidized bed and residence time
change with particle size.
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Fig. 5. Influence of bed temperature on reduction
behavior of coarse particles and reduction
degree calculated by simulation model.
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Fig. 6. Influence of bed temperature and circulation
of fines on reduction degree of fine particles.
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Fig. 9. Size distribution of product and cyclone dust

in Fukuyama prereduction fluidized bed.
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in Fukuyama prereduction fluidized bed
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