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Analysis of CO Reduction of Hematite Pellets in an Isothermal
Moving Bed by Multi-interface Model

Takeaki MURAYAMA, Ydichi ONO, and Yasuji Kawar

Synopsis:

The CO reduction of hematite pellets in an isothermal moving bed was studied theoretically as well as

experimentally.

Various models for the process analysis of the isothermal moving bed were constructed for the steady and
the unsteady state by regarding or disregarding the wall effect. The rate equation based on the multi—
interface model and the rate parameters determined by the technique of step—wise reduction of a single

hematite pellet were used in the analysis.
The results are summarized as follows;

1) It was found that the multi~interface model with rate parameters obtained by step—wise reduction
may be used for the process analysis of a moving bed reactor.

2) Calculated results based on the models in which the wall effect was properly taken into account
showed agreement with experimental results as to exit gas composition and the axial distribution of fractional

reduction.

3) The wall gave noticeable effects on the exit gas composition at higher descending velocity of the pel-
lets and on the axial distribution of fractional reduction at lower descending velocity.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Table 1. Models of moving bed used in the present work.

State assumed Wall effect* Equations used
Model 1-1 Steady state Disregarded Eqs.‘ 1, @, 3,
Model 1-2 Unsteady state Disregarded - Egs. (2), (3), 4), (19
Model 2-1 Steady state Regarded Egs. (1), (2), (%), (7), (27), (28)
Model 2-2 Unsteady state Regarded Eqgs. (2), (3), (4), (14), (27), (28)
Model 3 Steady state giziiﬁfed more Egs. (2), (3), (7), (29), (30), (31)

* Effect arising from the fact that the void fraction of the bed is larger in the vicinity of the wall of reaction tube than in the central

portion of the bed.
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Fig. 2. Relation between CO, mole fraction in
exit gas Xco,r. and fractional reduction
of iron ore pellets at the gas inlet level
F¢ in the steady state.
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Fig. 5. Comparison of calculated curves of CO,
concentration in exit gas Xco,s by model
1-1, model 1-2, and model 2-1 with
experimental data. (Condition : 7T=905
°C, Q=3Nl/ min, u;=11.05cm/h, r,=
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Fig. 6. Comparison of calculated curves of Xco,r
by model 1-2, model 2-2, and fixed bed
model with experimental data.
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Fig. 9. Comparison of calculated curves of distri-
butions of fractional reduction F in the
steady state by model 1-1 and model 2-1
with experimental data. (Condition : T=
905°C, Q=2NIl/min, u;=22.2cm/h, ro=
0.64cm, ¢;,=0.147)
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Fig. 10. Comparison of calculated curves of distri-
butions of fractional reduction F by model
1-1 and model 2-1 with experimental data.
(Condition : T=905°C, Q=4.13Nl/ min,
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Pcointe;=0.971 atm, operating time : §=
196 min in a moving bed after §=100 min
in a fixed bed)
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