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Reduction of lron Ore by the Fluidized-Mixed Bed

Chin-Nam Rhim - Kyong-Ok Yoo

Dept. of Chem. Eng., Hanyang University

Abstract

The mechanism of the iron ore with the anthracite in the fluidized-mixed bed was studied. The experim-

ental data were compared with the theroretical equation based on the steps, such as the diffusion through

the gaseous film around the ore particles, the intraparticle diffusion, and the surface chemical reaction.
The reaction of reduction with the solid carbon and the carbon monoxide were simultaneously occured in

the fluidized-mixed bed and the latter was predominated. The experimental results of the direct reduction are

in good agreement with the McKewan’s equation which was deduced from the results of reducing iron ore

in hydrogen stream.

The cohesion phenomenon which frequently obstructed the industrial manufacturing process of the
sponge iron could be interpreted from the effect of the exisence of the ferrous oxide; however, this

phenomenon could be prevented by applying the fluidized-mixed bed which was diluted with the packing

materials, such as fire-brick and sand.
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C: CO concentration of reacting gases {mole/cm®)
()

of reacting interface [7]

Cys: CO concentration of particle surface
Col CcO ”

Cy: CO  » of reacting interface ()
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C*: CO, Concentlation of equilibrium state (#)

D, Molecular dillusion Coefficient of CO, in the
mixture gases [em?-sec™!)

D;: Diameter of Particle (cm)

D,: Diffusion coefficient of CO gas in iron ore
{cm?-sec™!)

by, k, Fy, ky: Rate constant [min~?)

kr: Over-all rate constant {cm/sec)

k7’ Over-all rate constant [g-cm™ m'm™)

M,: average molecular weight of mixture gases
(g/mole]}

M;: Molecular weight of carbon dioxide (g/mole)

P: Total pressure [atm)

q: Conversion. [—)

r: Radius of particle {cm)

ro: Radius of particle surface {cm]

r;: Radius of reacting interface {cm)

ULs: Minimum fluidization velocity [cm-sec™]

U,: Superficial gas velocity (cm-sec™!)

V,: Volume of reaction bed (cm?®)

x%, x4 Za,: Mole fnaction of Fe,0;, FeO, and
metalic Fe {—)

Yeo, Yoo: Mole fraction of carbon monoxide and
oxygen, respectively. [—]

€ Void fraction of the bed. [—)

¢,: Porosity of reduction layer. [—)

¢,: Porosity of iron ore ()

¢: Shape factor (surface area of iron ore/
volume of bed) {cm?/cm?)

ot Density of iron ore (g/cm?)
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§: Labyrinch factor ()
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