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The New Concept of “CCT Diagram for Sintering”
and in situ Observation of Heterogeneous Reactions
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Schematic diagram of the sintering reaction on heating and cooling”.

Determining factors in iron-ore sintering reaction

Factors as the homogeneous system

Factors as pseudo-particles

[A: thermal equilibrium]
- chemical compositions
- gas atmosphere

- rapid increase and decrease

in temperature

[B: deviation from equilibrium]
+ heterogeneity in chemical
compositions by diffusion

[C-1: structure of each pseudo-particle]
+ grain size, morphology, and chemical
composition of components: core
and attached grains
+ morphology of core and attached grains

[C-2: pseudo-particle aggregate]
+ morphology and size-distribution of
pseudo-particles
- features in adhesion of pseudo-particles

[C-3: heating and cooling patterns]
+ burning behavior of cokes
« flow of gas and heat
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“CCT diagram for sintering”
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Fig.2 Simulation of microstructures of sinters using “the CCT diagram for sintering”.
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Silicon drift detector (SDD)

Area detector

PILATUS® Incident beam
\ (~20%20 um)
~ /
RN SDD

™ Ion chamber

Fig.3 Outline of the system at BL-15A1, PF, KEK®. Simultaneous
measurements of XRD, XAFS and XF are available.
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Fig.4 Chemical state mapping of Fe, where the CSFe value is
shown by a color-scale®. Gray lines with dots show the
position of cracks observed by X-CT.
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