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Investigation on Reaction Schemes of Iron Ore Sinter Process by High Temperature in situ X-ray

Diffraction and Micro-texture Observation
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Abstract

Sintering process is a non-equilibrium high temperature reaction accompany with production
of Ca-Fe-O melt. To clarify the reaction mechanism of liquid sintering, in sifu observation of
precipitation of calcium ferrites and iron oxides from Ca-Fe-O melt were conducted by high
temperature in situ X-ray diffraction and high temperature laser microscopy.
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Typical microstructures obtained by in situ laser microscope for the specimen Fe90Cai10, when cooled from 1773 to 300K
with rates of (i) =3.3K/s and (ii) -8.3x 107" K/s, where cross symbols with (i-1), (i-2), correspond to points shown in Fig. 6
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Continuous cooling transformation (CCT) diagram for
sintering of specimen Fe90Cal10
Solid lines show the time temperature curves for cooling
rates: (i) —3.3K/s, (ii) -8.3x10"K/s, and (i) -8.3x102K/s.
Dotted thin lines (blue) show the temperatures of phase
trans-formation at equilibrium: L—=L+WF, L+WF—L+F,
L+F—CF2+F and CF2+F—CF+F. AT, .Y denotes the
overcooling temperature of the reaction A—B when cooled
down with a rate of Y (=, ii, or iii). Broken lines (red) show
those of L—L+WF and L+WF—L+F under non-equilibrium
cooling conditions determined in this study. The dotted
bold line (red) shows that of L+F—CF2+CF+F under non-
equilibrium cooling conditions determined in this study.
Boundaries determined by laser microscopy are shown by
diamonds. Cross marks show the time and temperature
where typical microstructures obtained by in situ laser
microscopy shown in Fig. 5.
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