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Fig.1 Gas concentration distribution profile of the unreacted-core
shrinking (UCS) model for one interface®.
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Fig.4 Variation of boundary radii with fractional reduction (r — F)
and reduction curve (F—t) for the fluxed pellet 3® [T =
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Fig.5 Variation of local fractional-reduction f in a moving bed of
fluxed pellets with axial distance z;6" [T = 1273 K, Vi =
400 L/min (s.t.p.) , Reactor diameter:dr = 83 mm, Pellet
diameter: 2r0 = 11.2 mm, Effective length of reactor:L= 1.5
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Table4 Rate parameter values in the UCS model for three interfaces
for reduction of Sinter B packed in a fixed bed with CO-CO2
-N2 gas mixture 2.

Rate parameters Expression Temperature range (K)
exp (0.676 —2290/T) 773 ~ 1073
(h/m)
ke exp (19.3 —22100/7) 1073 ~ 1273
De(m) exp (—2.34 — 544/T) 773 ~ 1273
kc(m/W) exp (9.61 — 9460/7)
973 ~ 1273
DC(W) exp (-0.443 —2110/7)
kc(W/Fe) exp (11.8 — 13500/7)
1073 ~ 1273
De(Fe) exp (0.508 —971/T)

k.: Chemical reaction rate constant (cm/s),

D.: Intra-particle effective diffusivity (cmz/s)

Table3 Chemical analysis and physical properties of the sinter used®?.

(a) Chemical analysis (mass%)

Sinter T.Fe FeO CaO SiO, AlLO; MgO

MnO TiO; P2Os (Fe;0s) (FesOs) (FeO)

A 57.08 507 878 546 191 1.37
B 5695 6.11 925 533 197 140

083 036 0.102 (65.84) (14.71) (0.507)
031 068 0.123 (62.44) (17.72) (0.611)

[ ) : calculated by an assumption

(b) Physical properties

63, 68)

Sinter SI RDI Apparent density True density*
(%) (%) [ g/ (sinter-cm®) | [g/cm’]
90.4 313 3.8 4.59
B 90.9 36.1 3.6 4.58

SI: Shutter index,
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RDI: Reduction degradation index,

* Calculated
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Fig.6 Stepwise dashed line shown in the equilibrium diagram of
iron oxides reduction with CO-CO2 gas mixture is previously
reported experimental conditions which simulate blast furnace
conditions®”. Dotted line shows a variation of gas composition
with temperature measured in a blast furnace®®7.
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Reduction steps of quaternary calcium ferrite :
CF (= ‘Fe20s’) — ‘FesO+ — ‘FeO’ — ‘Fe’,
where, ‘Fe203’, ‘FesO+, ‘FeO’ and ‘Fe’ are hematite,
magnetite, wustite and iron stages of CF, respectively.
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