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The Effect of Limonite Ore on the Sintering Mechanism

Nobuyuki Ovama, Kouichi Nusniro, Katsutoshi lcawa and Kenichi SoriMAcHI

Synopsis : The effects of pisolitic ore on the melting reaction rate and the fluidity of the melt were investigated to make clear the
mechanism of the decrease of the sinter yield with the blending of pisolitic ore.

Pisolitic ore, characterized by the high porosity, increases the melting depth by the promotion of melting reaction

through the pore. As a result, CaO/(CaO+Fe,0;) in the melt decreases and the liquidus temperature of the melt rises.

Thus, the time available for the pore rearrangement is decreased and the distribution of pore size changes with the

blending of pisolitic ore.
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Table 1. Characteristics of raw ores. {mass%)

T.Fe |C.W. |SiO2| Al203 | Porosity (vol.%) | Mean size (mm)
Nore | 62.81] 1.34] 5.18] 2.21 16.5 1.89
Y ore |58.86) 8.26] 491 1.20 39.7 1.68
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Fig. 1. Experimental method for measurement of
the distance of melt flow down.
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Fig. 2. Experimental method for measurement of
melting depth.

Table 2. Characteristics of raw ores for measure-
ment of melting depth. (mass%)

T.Fe |C.W. |SiOz2 | A1203 | Porosity (vol.%)

Hore| 64.68] 2.391 2.88] 1.43 7.6

Gore| 61.28] 5.99| 5.11| 0.65 29.0




Table 3. Effect of limonite ratio on porosity, £,
mineral constitution and yield in the sinter

cake.
Y ore 0% | Y ore 60%
Porosity (%) 60.2 63.0
B (—) 1.41 1.28
CF content (%) 25.6 29.3
AS content (%) 35.6 31.7
Obs. Yield (%) 75.8 67.5
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Fig. 3. Effect of limonite ratio on distance of melt
flow down.
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Fig. 4. Effect of gangue minerals and porosity of

t;iblet Fe,0, on melting depth at 1573K for
240s.

M E Ml % Table 3 (2R 7T
YEHEDEALEL60% T 5 b, BEIMET L2, 2O,
STLRuEmmL, [ULERmRIERET Lc. —H, S
S CEI LTI, CFEARIIHEML, ASEH FHE LIS
3.2 BERESKEAEABOBMBRNBEIER
Blife O R ENEEEE - RIET YA OB Y Fig. 3 R T.Y
SR O A RO C AR O BEIEEIXED L, Bl
LIV EEREEE L FIREOMEINT H - 1255, ABA & DD EERES
BEERn s @EmERLIL
3.3 MAMKRAEECSIELBOBARE
 ERNEEEC RIETEBSEATH 5Fe,0: 2 7 vy P DKL
£ L IRA R (SI0,, ALO,) DHE % Fig. 4 2T, WRIRE

e R TS R T SRS SR e DR

Table 4. Change of yield for each factor at limonite

ore 60%.
Change of yield(%)
Porosity —2.1
B —6.7
CF content +0.6
AS content +0.4
Calculated decrease of yield —7.8
Observed decrease of yield —8.3
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Fig. 5. Relation between pore size distribution
index 8 and distance of melt flow down.
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Fig. 6. Change of CaO content in melt with blend-
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Fig. 7. Comparison between calculated distance of
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Fig. 9. Microstructure of product layer formed
Ca0/Fe,0s couple at 1573K for 240s.

Table 5. Chemical composition of each point by
EPMA. (mass%)
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Fig. 10. Relation between melting depth and reac-
tion time at 1573K.
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Fig. 11. Diffusivity of Ca in CaO/Fe,0; couple.
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Fig. 13. Comparison between calculated melting
depth and observed one at 1523K with
actual iron ores.
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