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The Countercurrent Reduction of Iron Ore in a Fluidized Rotary Bed

Synopsis:

Tanekazu SOMA

In a rotary furnace, an ore bed was fluidized when the centrifugal force acting on ore particles was equal

to the force of gravity.
ticles.

In this bed, all cross—sectional area inside the tube was covered with moving. ore par-
Therefore contact of gas with ore particles was improved as a conventional fluidized bed. Ore par-

ticles could be reduced in a countercurrent gas flow by inclining the rotary tube.
Small sized hematite, magnetite and sintered ore were reduced in the countercurrent fluidized bed. The

results were as follows;

1) The tendency of ore sintering was lessened by using a reducing tube of larger diameter.

2) Effect of gas film on the reduction was small.

3) Under the condition of the same quantity of ore in fluidizing zone, the utilization coefficient was con-
stant whether the diameter of reducing tube was large or not.

4) The calculation values of reduction were in good agreement with the experimental values.
5) As the ore size was smaller, the reducing rate per unit inner volume became larger.
(Received Dec. 17, 1971)
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Experimental apparatus.
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Table 1. Chemical analysis.
Ore ' T.Fe FeO i sio, ALO, l CaO CsO C.W. T.O*
Sishen (Africa) | 66-81 1-35 | 2-52 1-116 | o010 | o-o1 0-64 2856
Kiruna (Sweden) 69:67 | 29:37 | 160 0-32 0°09 | 002 — 26-67
Self_fluxing sinter 559 8-91 520 237 11-41 | 0-02 _ 22-80

* Combined oxygen with Fe
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Table 2. Experimental data.

Experi- Ore sort | Ore size | Redu- Feeding H, flow | Utilization | Degree of | Residual
mental mm cing speed rate coefhicient | reduction ore weight
No temp- of ore NI/ min % % in the isoth-
erature | g/ min ermal zone
OC g
SwWi18 Sishen 1-2 800 25/4 1-09 76-7 33-4 29-7
SWIG 7 4 4 4 2-14 54-4 45-9 297
SWI15 4 7 4 7 4-17 411 683 53-1
SW23 7 4 ” 4 4-10 45-1 73-0 889
SWI19 ” z 4 25/6 4-18 33-8 83-1 895
SW20 4 4 ” 12-5/4 4-13 29-9 97:0 68-9
SW2i Sishen 1-2 900 25/6 4-20 39-8 980 122-1
Sw24 y % 7 25/4 4-14 42-3 691 94-6
Sw22 4 0-5-1 7 25/6 414 37-8 92-6 966
Sw25 4 4 ” 25/4 4-07 47-0 74-6 1056
SW26 7 0-25-0'5 4 4 4-12 44-5 71-7 831
SW27 Kiruna 1-2 900 25/4 4-02 27-3 471 1126
SW33 4 7 4 v 4-11 21-9 38-7 78°8
SwW29 y 7 v 12-5/4 2-10 24-0 43-0 73-3
Sw2s 4 0-5-1 ” 25/4 4-09 30-3 53-2 1681
SW30 ‘ Sinter 1-2 900 25/4 4-17 20-1 39'8 15-6
Sw32 | 4 4 4 ” 4-34 30°9 651 22-4
SW31 ‘ 7 E 0-5-1 4 ” 4-19 264 53-0 62
y L |
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Fig. 2. Effect of gas flow rate.
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- Fig. 3. Residence weight: of ore.
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Fig. 5. Comparision of ore sorts.
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Fig. 6. Effect of flow rate on the
gas utilization curve.

Table 3. Calculated rate constant.
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Fig. 7. Qalculated pattern of a counter—current

reduction.
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