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Reduction of Molten Iron Ore with Carbon
Fumitaka 'TSUKIHASHI, Masayoshi AMATATSU, and Tanekazu SOMA
Synopsis :

The reduction reaction of iron oxide in molten state at 1 500°C and 1 400°C. was investigated. By using
an X-ray transmission apparatus, the behaviour of molten iron ore was observed continuously. MBR
ore was reduced with graphite crucible or carbon in molten iron at 1 500°C and 1400°C. In the case
of reduction in graphite crucible at 1 500°C, the ore melted down until about 60 sec and the sample form-
ed a flat liquid drop until the degree of reduction reached to 30%. As the reduction degree exceeded
'30%, the molten iron oxide was expanded by the evolution of gas bubbles. As the degree of reduction
exceeded 60%, drops of metallic iron were formed at the surface of molten iron oxide in contact with the wall
of graphite crucible. The time change of reduction rate corresponded to the time change of expansion

height of molten iron oxide.

The area of interface between the molten iron oxide and graphite was
estimated as the sum of the area of bottom and side wall of crucible.

In the case of using a crucible, the

bottom of which is graphite and side wall of which is alumina, the reduction rate obtained was 0.08 g

Oxygen/cm? min.
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Table 1. Chemical composition of MBR ore

(Wt%).

Ore T.Fe FeO SiO, Al;0y CaO MgO o=
MBR 67.97 0.32 0.60 0.79 0.05 0.03 29.17

O* : Oxygen in Iron Oxide.

BN 35 4£4 AXSHBEALKITHEE BM 56 £ 10 B 29 H24 (Received Oct. 29, 1981)
* WK% A% (Graduate School, The University of Tokyo, 7-3-1 Hongo Bunkyo-ku [13)
*2 O EWA%ETE#H T (Fuculty of Engineering, The University of Tokyo)
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1 : Infrared gas analyser 2: Gas meter 3 : Orifice 4 : Meanome-
ter 5 :Control panel 6:High voltage generator 7 :X-ray
tube 8 : Reactor 9: Image intensifier 10 : TV camera 11 : Video
counter 12 :Video timer 13: Vidco tape recorder 14 : Monitor
TV 15: N, gas cylinder

Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Schematic cross section of chemical
reactor.

1: Mullite tube 3 : Graphite tube

6 : Mullite
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Fig. 3. Reduction degree curve of MBR ore at

1 500°C reduced with graphite.
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(a) 0s, R=0%, (b) 90s, R=24%, (c) 130s, R=37%, (d) 189, R=52%, (e) 20ls, R=66%, (f) 7195, R=100%
Photo. 1. X-ray transmission image of reduction of MBR ore with graphite crucible at

1 500°C. Crucible diameter is 25 mm.
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(a) 76s, R=28%,

(b) 140s, R=52%, (c) 180s, R=84%

Photo. 2. X-ray transmission image of reduction of MBR ore with graphite
crucible at 1500°C. Crucible diameter is 20 mm.
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(a) 68s, R=8%, (b) 140s, R=20%, (c)hi305s, R=50%, (d) 370s, R=74%
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Photo. 3. X-ray transmission image of reduction of MBR ore at 1500°C.
Bottom of crucible is graphite and side wall is alumina.
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Fig. 4. Reduction degree curve of MBR ore at
1 500°C.
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(a) before charge, (b) O s,
Photo. 4. X-ray transmission image of reduction of MBR ore with carbon

in molten iron at 1500°C.
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Fig. 6. Effect of prereduction degree on
reduction rate.
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Fig. 7. Effect of reduction temperature on
reduction rate.
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