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Investigation on Reduction Behavior of Multi Component Calcium Ferrites by In Situ XRD/XAFS
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Abstract

Multi component calcium ferrites included in iron ore sinter as bonding components represent
various crystal structures, compositions, and fine textures, and therefore, they affect reducibility
of the sinter. To clarify the reduction behavior, in situ observation at 900°C under hydrogen at-
mosphere of various multi-component calcium ferrites was conducted by using X-ray diffraction
(XRD) and X-ray absorption spectroscopy (XAS). Multi component calcium ferrites consist of a
layered structure of spinel and pyroxene were found to be decompose into these units at the early
stage of the reduction reaction. The spinel was reduced sequentially into FeOx then Fe. The inter-
mediate component Ca,(Fe, Al),O, originated in the pyroxene module was difficult to reduce and
the reaction was controlled by decomposition of this phase.
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Crystal structure of SFCA, indicating layered structure of
spinel (S) and pyroxene (P) modules
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Nominal composition of samples
(mol%)
Sample Fe O, CaO ALO, SiO,
CaFe,0, 50.0 50.0 - -
Ca,Fe,0, 333 66.6 - -
Ca,(Al Fe ),0,  16.67 66.67 16.67 -
SFCA-I 67.69 25.59 6.72 -
SFECA (5) 56.09 30.35 5.74 7.82
SECA (15) 50.37 27.34 17.11 5.17

*SFCA-I: Ca (Ca,Fe)(Fe,Al), O,,, SFCA: Ca (Fe,Ca)(Fe,AlLSi),O,,
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In situ XRD patterns at 900°C
Reduction time dependence of (a) CaFe,0,, (b) SFCA-I, and (c) SFCA(5). (d) Profiles reduced for three minutes.
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(a) Fe K-edge XAFS spectra and (b) Environmental RDF
around Fe of samples before reduction (red line), and after
80-min reduction at 900°C (blue line)
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(b) Reduction time dependence of normalized absorbance
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5 900°C, He-20vol%H, RESICH1FS Insitu Fe K ¥k XAFS 2~ b
In situ Fe K-edge XAFS spectra in He-20vol%H,, atmosphere at 900°C
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60-min reduction at 900°C (blue line)
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In situ Ca K-edge XAFS spectra in He-20vol%H,, atmosphere at 900°C
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Reduction time dependence of normalized absorbance of
CaFe,0,at 4047eV, SFCA-l,and SFCA(5) at 4045.7 eV,
respectively
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SFCA series

Decomposed into
module units
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Schematic illustration of reduction route of SFCA
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