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Numerical Simulation of Melting Process of Iron Oxide Pellet in
Molten Slag
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Abstract: On the basis of one-dimension non-steady heat transfer theory, a numerical model of
the dynamic behavior of oxide pellet in molten slag was established and solved with finite
difference method. The melting time under different conditions was calculated with the model,
and the results showed good agreement with the experimental data. The melting time of pellet at
1450, 1500, 1550 C in molten slag bath is 56, 36, 25 s, and the maximum thickness of slag
shell is 0. 211, 0. 149, 0. 109 cm, respectively. The melting rate increases with the increase of
slag bath temperature and pellet pre-heating temperature. The melting time is almost the same
when the slag basicity is in the range of 0. 8 ~ 1. 2, but the melting time increases obviously when
the basicity is below 0. 8. The maximum thickness of slag shell increases with the increase of
pellet metallization ratio and diameter, but the former has less effect on melting time than the
latter.
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Fig. 1 Schematic diagram of pellet melting process
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Table 1 Source of data for model parameters
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Table 2 Chemical composition of oxide pellet ( mass
fraction) %
TFe FeO Fe, O, CaO
62.84 0.79 88. 89 0.29
Sio, MgO AlLO, Other
9.0 0.23 0. 60 0.2
®3 E#EERS(RESH)
Table 3 Chemical composition of base slag ( mass
fraction) %
CaO Si0, MgO Al O,
44.7 37.3 8.0 10.0
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Fig. 2 Experiment results of pellet melting
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Fig. 3 Comparison of slag shell thickness between

calculation and experiment
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Fig. 4 Change of pellet surface temperature with time
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Fig. 5 Change of slag shell thickness with slag basicity
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Fig. 8 Change of slag shell thickness with pellet pre-
heating temperature
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