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Thermal Analyses of the Sintering Reactions of Iron Ores
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Synopsis :

Sintering phenomena of iron ores have been examined by applying several methods of thermal analyses, ‘.e.,

thermogravimetry (TG), differential thermal analysis (DTA) and differential scanning calorimetry (DSC). Particular
focus was given on the assimilation and melting behavior of major raw materials.

For the reaction between fine iron ores and limestone, heat of initial melting has a negative relation with SiO, content
of the ore. Mineral state of Al,O; component influences the melting temperature of the mixture, possibly through the
stabilization of calcium ferrite phase formed during heating. However, that of MgO component does not have much
effect on the melting behavior. Increase in particle size of ore gives remarkable effect in promoting initial melting when
using ores having relatively high gangue minerals at a lower total CaO concentration. In contrast, increase in limestone
size tends to suppress.initial melting at higher total CaO concentration. Reaction between melt and coarse iron ore
particles proceeds from lower temperature when using pisolitic ores while ore having high iron content slowly dissolves
at higher temperature. Reactivity of dolomite with melt is larger than serpentine and promotes formation of initial

melting.
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Table 1. Chemical composition of samples used in
the present work (in mass%).

Sample T.Fe CaO Si0; Al20; LOI* Remarks
Iron ore
[} 67.4 0.01 0.60 0.94 1.54
H 63.4 0.05 4.17 2.51 2.11
N 63.9 0.05 4.23 2.04 1.80
M 68.6 0.05 0.85 0.34 0.42
RI 65.1 0.06 4.23 0.91 1.29
F 61.0 0.06 3.91 2.71 4.31 FeO 1.72
R 57.9 0.40 5.46 2.63 7.96
Y 58.9 0.06 4.80 0.96 9.70
MA 62.3 0.09 2.93 1.58 5.87
Limestone 0.49 56.0 0.16 0.03 42.26
Silica sand 0.36 0.05 97.7 0.92 0.72
Serpentine 6.02 0.80 38.2 0.60 12.43 MgO 36.9
Dolomite 0.62 31.5 1.16 0.08 43.35 MgO 21.5

*LOI: Loss on ignition
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Fig. 1. DSC curves for iron ore samples.
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Fig. 2. DSC curves for iron ore and limestone mix-

tures.
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Fig. 3. Relation between heat of initial melting and
composition of iron ores.
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Fig. 4. Effect of existing state of alumina and silica
components on DTA curves.
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Fig. 6. Effect of iron ore size on DTA curves for the
mixtures with fine limestone.
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