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Improvement of the Melting Reaction in Sintering Process by
the Fine Part Selective Granulation of Clayish Iron Ores

Tetsuzo Haca, Akivoshi Ounsnio, Yukihiro Hioa, Hajime Fukupa and Naviaki Ocara

Synopsis :

In order to clarify the melting reaction of iron ores with limestone fines, the melt formation process was directly

observed. Single particle firing tests and small packed bed firing tests were carried out for evaluating the sintering

performance of sinter mix pseudo-particles.

Tt was made clear from the direct observation of melt formation that the melting behavior of solid phases formed from

primary melt is important to improve the coalescence of sinter mix pseudo-particles. The iron ores containing quartzite

(“quartz-rich iron ore”) are easier in forming the melt than the ores containing much clay minerals (“clayish iron ore”).
The pseudo-particle using fine clayish iron ores as the adhering part was strong both before and after firing. The
results of a small packed bed sintering test showed that segregation of limestone in sinter mix is effective in forming

the melt. The increase in limestone concentration of quartz-rich iron ore fines which are adhering to a coarse nucleus

particle is the most effective for coalescing pseudo-particles and for making a desirable pore network during sintering.

On the basis of these results, the “fine part selective granulation method of clayish iron ores” was newly proposed to

improve the sintering performance of iron ores.
Key words : sintering ; melt; coalescence of granules;

granulation ; pseudo-particles ; limestone.
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Table 1. Chemical composition of iron ores and limestone used in experiments.(mass%)

Material { Name ] T.Fe Fel Si0: Ca0 Al.0s  Na,0 K20 oW

Hematite M -0.5mm [Orem ] ) 68.10 004 112 004 051 000 0006 0.43
-0.5mm (Ore h ]| 60.66 0.11 593  0.08  3.22 0.006 0018 280

Hematite H 1-2rm [Oren 1| 6207 0.14 468 0.04 2.8 ND.  NB. 298

.............. 2-3mm [Ore N ]| 63.71 014 3876 004 234  ND.  ND 304
Limestone  -0.5mm 0.20 0.00 0.22 5520 005 0.003 0008 ND

* CW : Combined water

Table 2. Mixing ratio of raw materials in pseudo- particles.(mass%)

Pseudo-particle

Raw material

MO0 : M05 ; M10 ; M15 ; M20

Ore m -0.5mm | 40

Ore h -0. 5mm ;

Adhering
layer

w0

25

15

B10{ h00 | HO0 ; HO5 : H10 ; H15} H20
15 H H H H

15
10

"2 :
: )
20

40 i35 13 i 2

15

Limestone 0.5mm | 0 | 5 !
Ore n 1-20m H ;
Ore N 2-3mm

Nucleus 60 | 60 | 60

10 |

60 |

20 0i 5110
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60 | 60 60 : 60 ! 60 | 60 ! 60
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Fig. 1. Schematic diagram of a stereomicroscope
with high temperature heating system.
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LS : Limestone, M : Melt, P : Pore,
S : Solid phase formed from primary melt

Fig. 2. Change in melt formation with sintering
temperature.
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Fig. 4. Influence of limestone ratio on the crushing
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Fig. 5. Microstructure of pseudo-particles heated at Tmax. of 1250°C.
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