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In situ Observation of Reduction Behavior of Multicomponent Calcium
Ferrites Including in Iron Ore Sinter and Its Crystallographic Consideration
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Fig.1 Crystal structure of SFCA, indicating layered structure of spinel (S) and pyroxene (P)
modules® . (Online version in color.)

Table1 Reported crystal structure type of SFCA series.

Phase N Formula Crystal system Module References

SFCA 0 Ca,(Ca,Fe,Al)s(Fe,AlSi)s05 triclinic SP Hamilton ef al.,(1989) 10)

SFCAM 0 Ca,(Ca,Fe,Al,Mg)s(Fe,ALSi)sOy triclinic SP Sugiyama et al., (2005) 'V

SFCA-II  (0.5) CasiAlysFe’ 15,Fe* 4045 triclinic SPSSP W.G.Mumme,(2003) '?

SFCA-I 1 (Ca,Fe),(Fe,Al);c0,s triclinic Ssp W.G.Mumme ef al.,(1998) ¥
Ca, 9oMg; ;Fe* 14 s5Fe™ ) 77 monoclinic

SFCA-IIT 2 SSSP V. Kahlenberg e al., (2019) ¥

Al 568143036 triclinic
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Table2 Analytical methods for high-temperature reduction.

Time Accuracy  Analysis items Specification
resolution
EXAFS 20~50sec ~5% Local structure of ©Amorphous
(quick-XAFS) specific elements xMixtures
Valence state,
coordination
environments
XRD <30sec ~2% Crystal structure x Amorphous
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TG-DTA 1sec ~0.1% Oxide desorption

Reaction temperature
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Fig.2 In situ XRD patterns of CaFez20., SFCA-I, SFCA (5) and
SFCA (15) at 900 “C , reduced for three minutes. (Online
version in color.)
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SFCA series

Decomposed into

Pyroxene | module units

Spinel

(Fe,Al,Ca);0, Ca,(Fe,Al),O5 + Ca-Si-O
J (Ca,Sio, + amorphous)
(Fe,Al,Ca)0,4 \ l
\ Fe /) \+ Cay(Al, Fe),05 + Ca-Si-0O

Fig.3 Schematic illustration of reduction route of SFCA. (Online
version in color.)
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