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Re-oxidation Behaviors of Sponge-Irons Reduced from

Ferric Oxide and Iron-Ores

Synopsis:

Some characteristics of sponge-irons reduced from ferric oxide and

Yoshiaki IcUCHI and Michkio INOUYE

iron-ores were studied. They

were reduced by hydrogen in the temperature range 400 to 800°C and re-oxidized by Ny-O, mixed

gases at 400°C. The results were as follows.

1) In most cases, sponge-irons reduced in the range 600 to 700°C showed maximum re-oxidation

degrees.

2) The re-oxidation deércc of those sponge-irons was increased with increasing the oxygen concent-

ration of oxidizing atmosphere.
3)
values than that reduced at 700°C.

When the sponge-irons reduced at 600°C were reheated at 700°C, re-oxidation showed lower

4) The behaviors of the re-oxidation were studied for several kinds of iron-ores. The sponge-irons
reduced from limonite ores which have large surface areas, showed high re-oxidation degrees up to 90%.
Those from hematite ores were also re-oxidized up to 40~609%, those from magnetite ores, however,

have small surface areas and lower re-oxidation degrees up to 10~209,.

Although pyrite cinders have

generally small surface areas, those sponge-irons showed high re-oxidation degrees.

5)

Re-oxidation degrees of sponge-irons could be considered to be controlled by such factors as

specific surface area, lattice strain, pore distribution and temperature rise by the heat of re-oxidation.
The factor of temperature is particularly important for low temperature re-oxidation.
(Received Aug. 25, 1969)
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Table 1. Chemical composition of ores.

Ore T.Fe FeO -| Fe,O,4 Si0; | Al,O, CaO | MgO S P Cu C.W.
Temangen - | 53-13 0-14 | 75'92 | 3-36 1:06 0-24 0-05 0-022 | 0-058 — —
Goa 58-78 1-58 | 82:42 | 270 4-87 0-06 0-19 0-037 | 0062 0002 | 6°05
Cotabato . . 56°55 1-08 | 7965 | 3:64 059 0-16 tr. 0-420 | 0-330 — 12:73
Santa Fe' 69-18 | ~28-47 | 67-27 | 0-94 0-78 — — — — — 0-30
Kennedy Lake| 65°17 [ 26:82 | 63:39 | 2-10 0-78 078 2-26 0-054 | 0'0l6| 0003 | 075
Laterite 611 0-688| 87-3
Pyrite cinder | 54'0 5-0 71-6
Iron sand 53-6 296 43-7
Fe, Oy 70-0
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Fig. 3. Flow diagram for gas system.
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Fig. 4. Effect of weight of sample on the re-
oxidation degree.
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Fig. 5. Temperature rise during re-oxidation of sponge-iron powders of various amounts.
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Fig. 8. Re-oxidation curves of sponge-iron powders
reduced at various temperatures.
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Fig. 9. Re-oxidation curves of sponge-iron powders
reduced at various temperatures.
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Fig. 10. Re-oxidation curves of sponge-iron powders reduced at-various temperatures:
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Fig. 11. Re-oxidation curves of sponge-iron powders reduced at various temperatures.
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Fig. 12. Re-oxidation curves of sponge-iron powders reduced at various temperatures.
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Fig. 14. Re-oxidation cutves of sponge-iron powders reduced at various temperatures.
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Fig. 16. Re-oxidation curves of sponge-iron powders reduced at various temperatures.
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