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A discussion on the application of particle reaction model for iron

ore pellet induration process modeling

Hyungjun Ahn" and Sangmin Choi*
ABSTRACT

The application of particle reaction model in the packed bed process modeling is
discussed for iron ore pellet induration process. Combustion of coke breeze in the pellet
is estimated by using shrinking unreacted—core model and grain model in which the
progress of chemical reaction is described in different concepts. Under the identical inlet
gas and solid conditions, the calculation using shrinking core model showed deviated
results in terms of temperature profile and conversion fraction, which may imply the
significance of selecting proper particle reaction model in consideration of particle
characteristics and process operation conditions.

Key Words : Packed bed modeling, Iron ore pellet induration proces, Particle reaction
model, Shrinking core model, Grain model
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Fig. 1 Schematic diagram of conventional iron
ore pellets.
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Table 1 Inlet gas conditions [2]
stage temp. (C) | time (min.) | dP (mbar)

1 283 59 45.0

2 265 3.3 40.0

3 746 2.0 50.0

4 1050 2.0 50.0

5 1175 1.3 50.0

6 1280 39 50.0

7 1200 1.3 50.0

8 1000 2.6 50.0

9 950 2.6 50.0

10 60 13.1 65.0
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Fig. 2 Bed temperature profile at different levels.
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Fig. 3 Conversion fraction of coke for (a) grain
model and (b) shrinking core model.
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