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Sticking and Its Prevention in Fluidized Bed Reduction of Iron Ores
Kazuya MIYAGAWA, Tsunao Kam1jo and Mikio DEGUCHI
Synopsis :

Reduction of iron ore in a fluidized bed is limited by the agglomeration tendency of the bed particles,
which causes defluidization. This defluidization is called 'Sticking phenomenon’.

In this paper, experimental studies using a batch-fluidized bed reactor are carried out to clarify the
mechanism and the prevention method of sticking.

Following results are obtained.

1) Metallic iron wiskers which are generated on the surface of iron ore entangle the other particles and
lead to sticking.

2) Sticking can be prevented by the carbon coating which restrains the growth of metallic iron whiskers.

3) If the metallic iron whiskers should grow, sticking can be prevented by controling the ratio of iron ore
particles with wiskers below 50%.
Key words : fluidized bed; defluidization; agglomeration; sticking; fine ore; metalllc iron whisker; iron
powder; carbon coating; mixing of non-sticking powder.
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Fig. 1. Experimental apparatus for fluidized bed
reduction.
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Table 1. Chemical composition of iron ore.
Chemical composition (mass%)
Kind of ore
T.Fe | FeO Si0y | Al;O3 | CaO MgO S
A 62.31 0.46 | 5.82 1.26 0.15 0.13 |0.024
B 66.43 0.17 | 3.29 1.21 0.07 0.03 |0.035
C 67.89 0.34 | 0.58 0.79 0.01 0.02 0.0074
D 68.06 0.17 ) 1.05 0.29 0.02 0.01 |0.0054
E 68.75 0.07 | 0.75 0.37 0.09 0.06 |0.0039
F 62.04 0.46 | 4.38 2.66 0.11 0.19 | 0.015
G 62.89 0.30 | 5.15 2.74 0.05 0.11 |0.0048
H 56.85 | 18.57 | 2.96 3.68 1.51 3.55 |0.0051
Table 2. Ultimate analysis of coke.
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Fig. 2. Difference of sticking tendency among 2200
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O : Non-sticking X : Sticking dized bed.

a)Ore A : Sticking at R=35% (850°C, CO/Hy = 80/20 vol% )

b)Ore F : Non-sticking R =94% (850°C, CO/Hz = 80/20 vol% )

¢)Ore A : Non-sticking R =26% (900°C, CO/CO, = 50/50 vol % )
(R : Degree of reduction) '

Photo. 1. Variation of surface morphology after reduction in fluidized bed.
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Fig. 5. Effect of gas velocity on sintering of iron

powder in fluidized bed.
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Fig. 7. Effect of particle surface state on
fluidization.
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Fig. 8. Effect of coated carbon content on stick-
ing of reduced iron ore.
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Fig. 9. Prevention of sticking by addition of non-
sticking material. .
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a)Without carbon coating
b)Carbon coating 2.5%-C
¢)Carbon coating 3.5% -C

Photo. 2. Restricting effect of carbon coating on growth of Fe-whisker.
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a)Addition of coke (35 wt%)
b)Addition of ore-F (50 wt% )
¢)Carbon coating (3.5 wt%)

Photo. 3. Agglomerates grown up in fluidized bed.

Photo. 4. Effect of CaO powder addition on
growth of Fe-whisker (Ore-A, CaO powder=10% ).
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Fig. 10. Effect of slag composition on sticking.
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Fig. 11. Growth model of agglomerates in a flui-

dized bed.
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