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Quantitative Evaluation of Assimilation of Fluxes with Iron Oxide
Ken-ichi Hicucnr, Yohzoh Hosoraxtand Yukihiro Hipa

Synopsis : Decrease of the amount of fluxes such as limestone, quartz, and serpentine in the iron ore sintering process contributes
to decreasing the amount of slag volume in the blast furnace operation aimed at increasing the pulverized coal injection.
Therefore, it is important to use those fluxes effectively in the sintering process.

To clarify the desirable size of fluxes, the assimilation reaction of fluxes with iron oxide in the air has been evaluated
quantitatively.

Assimilation ratios of fluxes were evaluated in order, from higher to lower, as limestone, quartz and serpentine. The
assimilation ratio of limestone decreased when quartz and serpentine were added to the limestone-Fe,O; two compo-
nent system. The assimilation ratio of limestone decreased remarkably when fine serpentine was added to that system.
Magnesioferrite ((Mg, Fe)O-Fe,0,) precipitated around serpentine in the assimilation of serpentine. The assimilation
ratio of serpentine was concluded to be lower than that of limestone and quartz based on the assimilation characteristics.
The amount of melt decreased because magnesioferrite isolated limestone from the melt when fine serpentine was
added.
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Table 1. Chemical composition of fluxes used in the
present work (in mass%;) .

Flux T.Fe CaO SiO2 MgO | Alz03 | LOI*
Limestone | 0.1 55.4 0.2 0.3 0.1 |42.5
Quartz 1.3 0.1 94.6 0.1] 1.5 0.8
Serpentine | 5.5 0.8 38.3| 39.4} 0.6 |12.4

*LOI : Loss on ignition
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Table 2. Experimental condition.

system CaO/Fe203 | Ca0/SiO2 Tmax** Limestone size
O O* (X) (mm)
A | Limestone-Fe203 — 1424-1599 | -0.125/1-2/3-5
B | Limestone-Quartz-Fe203 0.11 2.0 1401-1621 1-2
C | Limestone-Serpentine-Fe203 ) 1479-1598
D | Limestone-Quartz-FezO3 1523-1633
0.25 2.0 -0.125
E | Limestone-Serpentine-Fe203 1533-1653

* mass ratio

ARE#1~2mmt L7z, NoD, EOERTK, BEOTHE
MR THrHInve v 7254 b (LLTFCE) EEIEEO RS
PUTECT 5129, CaO/Fe,0; #CaO-Fe,0; 2 LR D W1H
AEHLR T ®H 50.25 (&) £ L, AIKARE #0.125mm
LIFE LI,

BEAREHCI DT, NoA~COEEBRTIZ 5 g0 Rkl #
2.0X10°PaTHBIA X 7 v > M (HF15mm, & 3 15mm) {2
B L, NoD, EQOFEERTIX, Nis2I¥(HE30OmMm, &3
30mm) T, AIKA L REEA= X4 M LR B 13gDIRAR
L 3gDEERUE D B CIZEER PIRA LTS,

BER L, SICERBVER L T 2 ERFXACTIT-2.Nib
DFCEALLHEB 2 KAFZBEATOFNTLETS®, #
B 5272, BARIRIL, EIBROBRSOMEREY BT 2
729 400K/ minT 548 L, FrE DR sl E (Tmax) FEE,
67K/minT1373K & TER 3 ¥ 12,

2.2 BEIRHERILE: GHBBOEEFE

FAEEROWE L, & FXRITNSBZEEZE TR P D
freeCa0, Quartz (SiO,) D'EH & (mass%) ¥k 12, 2D
EE, NEHEEWE CREDCaF, Y, TOHOEEDERE
DCa0, Quartz®D [T 34 & CaF, D NATHED 2 HIE L
L DEBMERE LY, KiZ, B L 2 HERILE FRE
L, BERC X > THAEHEBEDRILL 20T Fek dHa L LT,
Thbbh, (1)R, (1)RXD & 312Ca0, Quartzt T.Fet
DERILOBERAIZRDOLER LKA, HADORLE L E
FL, ¥, BERAIOCAOIHIKFAHKDCaOF £ L,
BER D CaOidfreeCaO% £ 3,

[maas% free CaO]
AR, =100 - 11— mass?% T.Fe
[

mass% CaO J
mass% T.Fe Jbefoer

[m&ﬁﬂﬂﬁz]
mass?% T.Fe Jafter | ... . (1)
[m@ﬁﬂ@gg

mass% T.Fe ]befoer

100 - 41—

PERUE DRMER IO O T, RRBHERCE O XHR AT & —
ZHNS DI ERVNETH - 1oDOT, EGRENE Y
HAOTEKD I, T hbb, BEEEO 2 DIFER D 6 2 mm
DIEDOHWIHZHEL, 2050~ 0E P HoT,

14

** Tmax : Maximum heating temperature
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Fig. 1. Assimilation ratio of limestone in limestone-
Fe,O; system.
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Fig. 2. Assimilation ratio of quartz in limestone-
quartz-Fe,0; system.
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Fig. 3. Changes in assimilation ratio of limestone
with addition of quartz and serpentine.
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Fig. 4. Assimilation ratio of quartz and serpentine.
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do T Bk (mm)

ds D EERUE RLEE (mm)

A BRI E R (g)

B BRI E R (2)

W B EI T FeE & (=we) ()

W' DR T Fe & ()

L : CaO%EE (g/mm?®)

PLs I GIKAEE (g/mmd)

(mass%Ca0) s : AKAPCaORE (%)

n CAIRAEE ()

dis * BERCATAS IR A R £ (mm)

d.. LB % 5% BB CaOkI 1 (=ds-2Ry) (mm)
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