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Study on the Reduction Process of Iron Oxide Pellets in Isothermal Fixed Bed

Jun—ichiro YAGI, Reijiro TARKAHASHI, and Yasue OMORI

Synopsis:

A mathematical model for the isothermal fixed bed and one of the numerical calculating method are
presented. The reaction rate used in this model is determined on the basis of the rate measured for

single iron oxide pellet.

In order to clarify the availability of the mathematical model for analyzing the metallurgical reactors,
change in the average fractional reduction over the whole bed with the lapse of time was observed
during the reduction of iron oxide pellets with CO and H, in the experimental fixed bed.

The observed data were in good agreement with the calculated values except in the case where the
pellets cracked badly during the reduction. It is, therefore, found that the distributions of process
variables in isothermal fixed bed are estimated with the considerable accuracy by the model mentioned
above and that the reaction rates of pellets with CO and H, used in this paper are expected to be
available for the process analysis of metallurgical reactors.

(Received Nov. 10, 1970)
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Fig. 1. Schematic profile of fixed bed for taking
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Table 1. Chemical composition of the pellet (95).

T.Fe | FeO | Si0, | CaO| ALO, | MgO | S

65-07 1-37 | 4-04|062| 1-23 | 0-58 | 0-004
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Fig. 3. Temperature dependency of the reduction
rate constants of the pellets with CO ob-
served by SHiMAMURA et al.l®,
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Fig. 4. Comparisons of calculated curves with ex-
perimental data observed by SHiMAMURA et

al.’8) in the reduction of single pellet with
CO.
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Fig. 6. Comparisons of calculated curves of f with
experimental data in the reduction of the
pellets with CO in the fixed bed under the
conditions of L=4'2(cm), W,=500(g),
T=957(°C), dp=1'2(cm), F=59(Ni/
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Fig. 7. Comparisons of calculated curves of f with
experimental data in the reduction of the
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experimental data in the reduction of the
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with time as a parameter under the same
calculating conditions as Fig. 9.
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