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Reduction Mechanism of Packed Millscale Bed for Iron Powder Production
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Synopsis :

In order to increase the production rate of sponge iron for iron powder manufacturing,
the reduction mechanism of packed millscale beds by solid reducing agents has been
investigated by experiments and calculations. An unreacted core model has proved to be
applicable to the analysis. The reduction of the packed millscale bed containing much
FeO is explained in terms of the mixed-control mechanism where both the chemical
reaction at interfaces and the diffusion of reacting gas through sponge iron are
rate-limiting steps. Use of the reducing agents with reactivity above about 20vol% is
effective for an increase of reduction ratio. The calculation according to the
mixed-control mechanism reveals an about 26% increase of the production rate when
the thickness of packed bed is altered from 5.5 to 4.5cm, the outer radius being fixed at

13.5cm. The value is in good agreement with the experimental result.

(c)JFE Steel Corporation, 2003
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In order to increase the production rate of sponge iron for iron powder manufacturing, the reduction mechanism of

packed millscale beds by solid reducing agents has been investigated by experiments and calcutations. An unreacted core

model has proved to be applicable to the analysis.

The reduction of the packed millscale bed centaining much FeO is ex-

plained in terms of the mixed-conirol mechanism where both the chemical reaction at interfaces and the diffusion of

reacting gas through sponge iron are rate-limiting steps. Use of the reducing agents with reactivity above about 20vol% is

effective for an increase of reduction ratio. The calculation according to the mixed.control mechanism reveals an about 26%

ingrease of the production rate when the thickness of packed bed is altered from 5.5

to 4,5cm, the outer radius being fixed

at 13.5 ¢cm. The value is in good agreement with the experimental result.
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Table 1 Chemical compaosition of raw iron oxides
(wt '7)
Raw iron 0x1dcs I.Fe M.Fe FeQ | I L703
MlllstIe 74.4 | 045 | 658 | 32.7
Palahora ore 66.3 Q.35 28.2 63.0
Table 2 Propertics of reducing agents
Composition (wt %} Reacti-
Reducing ! 1 vity
agents Mois- | Fixed | Volatile {CO
! Ash
ture ‘car-bon | matter vol%)
Char 338 | 876 | 698 | 203 | 924
Charcoal | 2.40 . 85.5 | 9.97 | 2.09 74.2
Coul coke | 0.24 | 87.5 1.21 11.0 24.3
Qil coke 1.00 87.0 11.6 | 0.20 18.8
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