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Effect of the Addition of Al;O3 and Al,O03-CaO on the Reduction of Dense

Waustite with H,

Synopsis :

Nobukazu SHIGEMATSU and Hikoya IWAI

The dense wustite plates containing Al,O3 or Al,05-CaO have been reduced isothermally in Hy gas in the
temperature range from 670 to 930°C. In the case that 0.5%Al;0; are added, all of the added Al,O3 are
dissolved in FeO phase. This dissolved Al,O3; promotes the formation of dense iron covering the FeO sur-

face and slows down the reduction rate of FeO phase.

In the case that Al,03 are added above 1%, hercy-

nite precipitates in the samples and accelerates the reduction of FeO phase. The rate of the reduction of
the samples containing 5%Al,05 are slightly larger at the temperatures above 890°C and smaller at the

temperatures up to 800°C than that of the pure FeO.

The rate of the reduction of the samples containing Al,O3; and CaO increases with increase in the concen-
tration of the dissolved CaO because the effect of the dissolved CaO that promotes the formation of porous
iron layer becomes larger than that the above mentioned effect of the dissolved Al,0;.

Key words : direct reduction ; ironmaking ; gaseous reduction ; wustite ; addition of Al,Oj; addition of
Al,03 and CaO ; reduction rate ; morphology of reduced iron.
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Photo. 1. Structure of the samples before reduc-
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M type : 5% Al;03-5% CaO-FeO, at 800°C
S type : 5% Al;03-1% CaO-FeO, at 890°C
D type : 1% AlyO3-0.2% CaO-FeO, at 890°C

Fig. 1. Plots of loss-in-weight (AW-So ™ 1) s
square root of reduction time (#Z) for estimation of
“the apparent reaction rate constant, k.
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Fig. 2. Plots of log ko, the concentration of Al,O3
dissolved in FeO phase and the weight percentage
of hercynite vs. the percentage of Al,0; added to
the samples.
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ky : The apparent reaction rate constant at the initial stage of reduc-
tion in which the rate of loss-in-weight follows the rectilinear law.

Fig. 5. Temperature dependence of ky for the samples
containing Al,Os.
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A, C: Reduced at 670°C B, D : 890°C
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Photo. 2. Structure of the partially reduced sam-
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