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Reduction Behavior of Wustite Compact with Pore Blockade by Liquid Slag

Masashi NAkaMOTO, Hideki ONO-NAKAZATO, Hirotoshi KAWABATA and Tateo Usul

Synopsis : FeO compact which coexists with liquid FeO-SiO, slag was reduced with H, at 1500K, the texture of the sample was observed by a laser-mi-
croscope and an optical microscope and the influence of the pore blockade by liquid slag on reducibility was investigated. As pores are

closed by liquid slag, the reduction rate is decreased by the prevention of the diffusion of the reducing gas due to the dense Fe layer which is

formed by reducing the liquid slag in the pore and near FeO/liquid slag interface. The variation of porosity with the pore blockade by liquid

slag affects the reducibility and this effect is largely dependent on the pore structure. Liquid slag tend to close a smaller pore preferentially.

Then the reduciblity becomes a little worse, but the reducibility is maintained to some extent because of the existence of large pores. The re-

ducibility rapidly deteriorates when large pores are closed with the increase of liquid slag.

Key words : reducibility; FeO; pore blockade; liquid slag; ironmaking; dense iron.
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Fig. 1. Phase diagram for FeO-SiO, binary system (oxide
phases in equilibrium with metallic iron).
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Fig. 2. Schematic illustration of procedure for sample
preparation.

Table 1. Chemical composition of samples and the esti-
mated ratio of FeO:SiO, and FeO:Liquid at
1500K (Fe,O, particle size: A to E =45 um, A’ to

B’ 75-150 um).
(mass%)
Sample | Fe;O03 : SiO,| FeO : SiO,| FeO : Liquid
A 100 : 0 100 : 0O | 100 : 0
B 9990 : 0.10199.89 : 0.119942 : 0.58
C 99.77 : 0.23199.75 : 0.25]98.64 : 1.36
D 99.56 : 0.44199.52 : 0.48]97.42 . 258
E 99.06 : 094(9897 . 1.03|94.44 . 5.56
A’ 100 : 0 100 : O [ 100 : 0
B’ 99.87 : 0.13199.86 : 0.14]99.22 : 0.78
C 99.78 : 0.22/99.76 : 0.24]98.69 : 1.31
D’ 99.58 : 0.42{99.54 : 0.46|97.50 : 2.50
E' 99.11 : 0.89]99.02 : 098|94.72 : 5.28
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Fig. 3. Schematic cross section of experimental apparatus.
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Fig. 4. Effect of mass of liquid slag on reduction curve of
FeO compact with H, at 1500K (Fe,0O, particle size
=45 um).
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Fig. 5. Effect of mass of liquid slag on reduction curve of
FeO compact with H, at 1500K (Fe,O, particle size
75-150 um).

Fig. 6. Cross-sectional view of FeO compact reduced from Fe,O, compact with =45 um particle size by a laser-microscope.
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Fig. 8. Cross-sectional view of partially reduced samples by a laser-microscope.
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(a) Reduction time: 5 min. (b) Reduction time: 15 min.

Fig. 11. Cross-sectional view of partially reduced samples by an optical microscope.
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