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Improvement of Reducibility’ by Pre-reduction in Low Temperature

Synopsis:

Tanckazu SOMA

Self-fluxing sinter, basic pellet and acidic pellet were pre-reduced at low temperatures (500 600 or

700°C) for several minutes, then heated qulckly and reduced again at a high temperature
The gas utilization coefficient at the same reduction degree was mcreased by the pre-reduction.

(900°C).
This

effect was the largest in the case that the pre-reduction temperature was 600°C and the pre-reduction

degree was 119.

Using the parallel model with 3 interface reductions, reaction rate constants for- wustlte, magnetite

and hematite reduction were calculated from these experimental data by electronic computer.
reaction rate constant on the reduction from magnetite to wustite,

The
Kma and that from hematite to

magnetite, Ky, were increased by pre-reduction at low temperature, but that from wustite to iron,

Ky was remained unchanged.

In the case of sinter, Ky, and Kn. were increased about 3 times on

the pre-reduction at 600°C, and about 2 times at 500°C and 700°C.
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Fig. 1. Effect of temperature on the curve of
*..utilization coefficient.
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Fig. 2. Experimental apparatus.
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Table 1. (Chemical analysis.
T. Fe FeO SiO, CaO AL Oy T. O
self-ﬂuxing sinter 559 8-91 520 11-41 22-80
Basic pellet 6255 1-08 366 4-94 1-19 %676
Acidic pellet 6514 | 0-89 3-67 0-59 1-10 27-89 |

* Oxygen combined with Fe.

Table 2.

Effect of pre-reduction temperature (Sclf—ﬂuxihg sinter).

Reaction rate constant (g/cm2/min) at 900°C-

Pre-reduction Temperature Kwu K Kpo* Improved ratio**
500°C 0-102 0-034 0-020 1-85
600°C 0-127 0-051 0-031 2-8
700°C 0110 0-032 0-019 176
Without pre-reduction 0-110 0-018 0-011

* Khe=0'6XKmqa
** Ko (With pre-reduction)/Kmg (without pre- reducuon)
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Fig. 3. Effect of pre-reduction temperature.
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Fig. 4. Effect of pre-reduction degree (600°C).

100 = ¥
Pl o
. / "(
30 - x P 4 n
/ o .‘
80 S ‘
QC)/? .//V. .l/
AW -/
L 4177 4
g ) /
8 '// /'- / —'x“
1) /ul '/ / ,-'x"ooac'
g so A 7 s
: AR
o o R
2 40 ﬁ_-L 7 Tore”
'g /:,. / I'x”
g 30 RT3 2 S
A X
20 /fi //,x'
-,.I/ olx;’x
A4
M4
oX

O 10 20 30 40 50 60 70 80 90 100

-

Reduction time {min)

Fig. 5. Reduction curve of 2 steps reduction.
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Fig. 6. Effect of pre-reduction degree (500°C).
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Table 3. Effect of pre-reduction temperature (Basic pellet).

Reaction rate

constant (g/cm?min) at 900°C

Pre-reduction temperature ' Keu

Kpa=Kne . Improved ratio*
500°C 0-08 6'022 ’ 771 ‘5
600°C 0-085 0-043 2-84
700°C : 008 0-015 1
Without pre-reduction 0-08 0-015

* Kma (with pre-reduction)/Kmg (without pre-reduction)
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Fig. 7. Effect of pre-reduction degree (700°C).
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