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Reduction of Iron Ore at Temperatures above 900°C

Synopsis:

Fusatoshi EMoTO and Mitsuru TATE

For the purpose of clarifying the mechanism of the reduction of iron ore in the high temperature range from
900°C to 1 450°C, the rate of reduction by CO gas with and without the presence of coke was studied.
In the case of reduction by CO gas only, the rate increased with the increase of temperature, but it became

smaller when ore or pellet began to fuse.

The rate of reduction was remarkably accelerated by solid coke when ore or pellet fused,however, this effect

of coke was weak when it remained in the solid state.

The rate of reduction by CO gas when temperature was raised with time was also studied and it was found
that there were functional relations between heating velocity and reduction rate in the temperature rangefrom

900°C up to the fusion temperature.
reduction increased linearly with temperature.

When the temperature was changed linearly with time, the degree of

A specially designed thermobalance with strain gauge was employed in this study.
(Received Jan. 9, 1970)
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Table 1. Used materials in this study.
Classification Condition of Size | Weight Chemical composition (wt%)
assi
sample (mmj| (&) 'nFe\ FeO \ Si0, CaO | ALO,
J ! ‘

. Under 60 mesh _ 6 . . . .
Indian ore Green pellet 13~15 3~4 | 656 0-43 ] 3-64 0-06 1-56
Chemical FCzO3 ~ 1 ~ . 1 _ i . . .

P Green pellet | 13~17 | 3~ | 067 0-03 0-19
1 250°C -30 min . o
4 fired pellet ' 10~12 ’ 2:5~3 i ” | 7 7
Chemical F6203 ~ - _ _ . y/ Y/
mixed the SiO, 7 11~13 | 2:5~3 3-67 y y
Indian ore Lump 12~15| 4~6 67-1 0-36 2-39 0-12 0-45
Sinter ” 7~12 | 3~5'5| 56°7 884 5-42 9-67 2-06
[ Coke ! Ash
Coke Chip 4~7 n~13! pc S } Ash | SiO, | CaO |ALO,
894 | 059 ‘ 1000 | 458 | 713 | 258
|
100
1500 |- (A)/ (8) (o)/ (€)
—~ 1300} s 90
&
» 1000+
@ 80
°
a B —», Reduction process
E 500 over this time is 70
2 shown in Fig.5
t t i 3 60
i5 30 45 60 =
Time (min) & 50
Fig.. 2. Heating program for reduction. é
r 40
DB IRERS 2 &0 D B LBRORMAEA I DS D 0
LS.
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. - R e e e ;/ ----- Pure Fe,0s (Merck)
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]
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2L T8y v POECRIET 572010, #A Time  {min)

Fig. 3. Reduction rate of pellets by carbon

monoxide.
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Fig. 4. Holding condition of sample in coke.
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Fig. 5. Reduction in the presence of coke at heating
program (B).
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heating velocity.
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