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Basic Design of Prereduction Fluidized Bed for Smelting Reduction Based
on Fluidization and Reduction Characteristics of Iron Ore Fines

Tatsuro ARIYAMA, Shin-ichi 1S0zAKl, Toshihiko IWASAKI and Akira KUMASAKA

Synopsis :

In order to develop the prereduction fluidized bed for smelting reduction process, the fluidization and re-
duction characteristics of iron ore fines with a wide size distribution, such as sinter feed, were examined.
As a result, if the superficial gas velocity is kept over than 2 or 4 times of minimum fluidizing velocity, the
segregation of coarse particles can be avoided, and it became clear that the appropriate mean residence time
to produce prereduced iron ore of about 20-25% reduction degree was from 30 to 60 minutes. On the basis
of these results, a hot model of fluidized bed were so designed that the residence time of fine particles
could be controlled by the circulating device, and the characteristics of this hot model were experimentally
confirmed. Then, the simulation model considering the elutriation rate of fine particles was made to esti-
mate the operating condition. Furthermore, with the analysis by two-phase model, it was found that the
gas interchange coefficient has little influence on reduction behavior, and the fundamental design of the dis-
tributor for prereduction fluidized bed was investigated.

Key words : smelting reduction ; prereduction ; fluidized bed ; iron ore fines; sinter feed.
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Fig. 1. Relation between minimum fluidizing

velocity and particle diameter of iron ore fines.
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Fig. 2. Perfect mixing and segregation condition
of iron ore fines.
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Fig. 3. Relation between reduction degree and
mean residence time calculated by simulation model.
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Fig. 4. Influence of oxidation degree and bed

temperature on reduction degree calculated by
simulation model.
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Table 1. Experimental condition of hot model.
Feed Ore B(—6 mm)
Bed temp. 780~800°C
0oD 50%

Gas comp.

Hy 12%

H,0 10%

CcO 30%

COy 2%

N, 16%
Feed rate 3.2~9.6 kg/h
Bed weight 1.6 kg
Mean residence time of coarse 20~60 min
Gas velocity

Bed 4.6~5.0m/s

Free board 3.1~3.3m/s
Uy/ Uny 5.0~5.6

Fig. 5. Hot model of fluidized bed for re-

ducing iron ore fines.
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Fig. 6. . Comparison of measured values of hot
model with results calculated by simulation model.
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Fig. 7. Reduction degree with particle size in hot
model.
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Fig. 8. Effect of circulation on reduction degree
in hot model.
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Fig. 9. Material flow of elutriation model.
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Fig. 10. Elutriation rate and
calculated by elutriation model.
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Fig. 11. Calculated reduction degree with particle
size.
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Fig. 12. Effect of circulation on reduction degree
calculated dy simulation model.
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Fig. 13. Influence of gas interchange coefficient

on reduction degree calculated by tow-phase model.
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