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Reduction Kinetics of Synthetic Chromite Pellet with Hydrogen

Synopsis :

Hiroshi G. KATAYAMA

Experiments have been made of the reduction of synthetic FeCr,O, pellet with hydrogen in a tempera-
ture range from 800°C to 1 300°C. The reduction of FeO component preceded that of Cr,Og, and it pro-
ceeded topochemically under the formation of relatively clear interface between reduced shell (y-Fe+ Cry,Oy)

and unreacted core.

In the reduction stage of Cr,O; component, the reaction interface was considerably

widely. diffused. Kinetic analysis based on an unreacted core model was conducted with the reduc-
tion stage of FeO component, and the rate constant of chemical reaction &, and the intraparticle diffusivity

D, were evaluated. The activation energy of the chemical reaction was about 30 kcal/mol.

The tempera-

ture—dependency of D, was very strong, especially at temperatures above 1 200°C.
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Table 1.
tablet.

Characteristics of FeCr,O, pellet and

Diameter | Thickness | Apparent density | Porosity

(cm) (cm) (g/cm?) (=)

Pellet | 0.57~0.82 — 3.3~3.6 0.27~0.33
Tablet 0.83 0.32 2. 89 0.41

Sample
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Fig. 1. Reduction curve of FeCr,O, tablet
during continuous heating.
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Fig. 2. Effect of H, flow rate on the reduction
rate of FeCr,O, tablet at 1000°C.
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Fig. 3. Effect of temperature on the reduction
rate of FeCr,O, pellet.
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Fig. 4. Effect of the diameter of FeCr,O, pellet
on its reduction rate at 1000°C.
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(2) 950°C, 300min, R =0.204

(b) 1200°C. 25min, R=0.178

(c) 1200°C, 300min, R=0.662
Photo. 1. Cross section of partially reduced
pellets at 950 and 1 200°C.
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Fig. 5. X-ray diffraction patterns of FeCr,O,

pellets reduced to various stages of reduction.
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Fig. 6. Relation between equilibrium Py,q/Py,
ratio and temperature,
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