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Effect of Oxygen Potential on Cohesion of Pulverized Iron Oxide
under a Reducing Atmosphere

Satoshi Y AMASHITA, Daisuke FUNWARA and Minoru SASABE

Synopsis : The effect of the oxygen potential on cohesion was examined by using the pulverized ore of ron sand, hematite ore, and magnetite ore The
sample was kept under atmosphere by which the oxygen potential and the temperature were kept constant during the fixed time, and the state
of cohesion was examined The temperature was an interval of 50°C of 1173~1423K, and the holding time was done 1n 15 min until 60 min

It has been understood to cohere easily in the oxygen potential in the stability area of the wustite 1n eact pulverized ore Order of the ten-
dency of cohesion was as follows, ron sand > hematite ore > magnetite ore S10, and TiO, of the mincral composition 1n tron sand are
greatly related to cohesion. The surface of the ore particle melted, and the fusion of the ore particle each other was confirmed

Key words : Tatara steelmaking, reducing atmosphere, cohesion, 1ron sand, 1ron ore
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Table 1. Chemical composition of the sample (mass%)

Sample | TFe | FeO | Fex0s | TO: | Si10:

Iron Sand-1 581 | 286 513 | 7.8 | 3.7

Iron Sand-2 56.4 | 284 | 490 | 72 | 103

Hematite ore 58.0 | 1.1 | 816 |011 | 81

Magnetite ore | 64.0 | 76 | 83.0 [ 0.02 | 31
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Fig. 1 Schematic illustration of the experimental appara-

tus.
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Fig. 2 Effect of atmosphere on cohesive rate of 1ron sand
after reduction time, 60 min
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Fig. 3 Effect of atmosphere on cohesive rate of hematite
ore and magnetite ore after reduction time, 60 min
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Table 2. Results of X-ray analysis of the sample before
and after reduction.

Sample Before reduction After reduction

Iron sand-2 Fez04, $10;, Fe,03, Fe;S10, | Fe 04, FeO, Fe,$10,4

Hematite ore |Fe;0s $10, Fe;0,, Fe,S10,

Magnetite ore | Fe,0;, Fes0,, S10, Fe;30,, Fe;$10,, S10,, FeO
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Fig. 7 SEM images of sample before reduction: (a) Iron sand, (b) hematite ore, (c) magnetite ore.
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Fig. 9 (a) SEM image of hematite ore after reduction. (b) Magnified micrograph of Fig 9 (a) in allow area.
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Table 3 Information obtained from equilibrium phase dia-
gram.

Data of equilibrium phase diagram Ref

FeO - Fe203 Eutectic point, Fe203=9mass%,1644K 8
FeO - 5102 Liqudas line temperature=1623K 8
FeO - Ti0: Eutectic point, Ti02=10mass%, 1586K 8

Fe2S8104 - T1O2

Eutectic point, TiO2=9.5mass%, 1407K 9
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