SO

Glit

4

# & $8 Vol 83 (1997) No.2

¥5 -+ T Sk S AR IR IRERTI & B
i A s i 2 o e A AT

B WSS Al REE bR e NE BB - LI ks

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

Tetsuzo Haca, Akiyoshi Ousuio, Keiichi Naxamura, Takuma Kozono and Kivola Uekawa

Synopsis : To control the melting reaction in sintering process by the fine part selective granulation of clayish iron ores, some
studies consisted of tablet firing tests, sintering pot tests and an operation test at a commercial sintering machine were

carried out.

On the basis of these tests, the melting property of the bond-forming part which form the melt for

coalescing pseudo-particles, and the heat supply for the melting were investigated.

It was clarified that the melting property of the bond-forming part can be determined by the tablet’s deforming
temperature related to CaO and Al,O; content. Optimum heat supply value corresponding to the melting property of
the bond-forming part was recognized for the strength of sinter (SI). As a result, the contour line of SI could be
described on the two-dimensional map consisted of the melting property and the heat supply. Furthermore, it was
possible to control the operational point on that map by the fine part selective granulation of clayish iron ores.

From the result of the operation test at a commercial sintering machine, the green pseudo-particles of clayish iron
ores by selective granulation was strong enough to retain the segregation of chemical composition and heat source in
the raw mix after handling. Also, the increase in melt formation of the sinter products was confirmed by the increase
in open pore ratio and pore size. Finally, coke consumption, permeability and reducibility of sinter were significantly
improved by the fine part selective granulation of clayish iron ores.

Key words : sintering ; melt ; control of melt ; granule design ; tablet ; melting property ; heat supply ; open pore ; iron ore; clay;

granulation.
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Table 1. Chemical composition of iron ore N and H used in experiments. (aass¥)
Material T.Fe Fel 8i0: Ca0 Al.04 Mg0 W
mean 61.98 0.16 6.94 0.04 2.68 0.06 2.10
Hematite ore N +3.0mm 63. 82 0.16 4,62 0.04 1.80 0. 06 2.16

................................... 0.5mm | 6L1T 016 842 004 31T 006 207
Hematite ore H -0.5mm 60. 66 0.11 5.93 0.08 3.22 0. 10 3.04

* CW : Combined water
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Table 2. Operating conditions for sintering.

Selectively granulated particles 0~ 10
( Clayish iron ore N ) mass¥ *
Coke breeze mass¥ 3.07 ~ 307 —a
Productivity t/m*/d 38.5
Shatter index ( SI ) mass¥ 86.5
Bed depth [ 630
Burnt lime mass¥ * 0.4
Main blower damper - full open
Chemical composition in sinter
€a0/$i0, - 1.97
$i0: mass¥ 5.50
Al,0s nass¥ 1.85

* Without coke breeze and return sintered fine.

(a)
Scanning
direction

(b)

closed pore

open pore

Fig. 2. (a) Schematic diagram of measuring method
for the length of segment of pores and bonds,
and (b) an image of sinter’s pore.
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Fig. 5. Effect of heat supply on shatter index(SI).
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> § 06 SG, Test-1 6, Test-2
3 016F -05mm _.e 3 30k 2 5mm Area ratio of pore % 28.8 34.4 37.0
e Length of segment* (pore) u 36.9 51.7 54.4
_— e bond e | 894 A 129.9 ... 1026
Open pore** vol% 26.1 30.9 33.8
0.14 1 1 25 i | Closed pore** vol% 12.8 10. 4 9.5
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Fig. 8. Micro-segregation of chemical composition

in raw mix.

Granulation method

* Length of segment : An average length of segment of pores or bonds

in the scanning direction determined by a quantitative image analyzer.
** Closed pore : Determined by air-comparing-type gravimeter.
** Open pore + Closed pore :

23

Determined by projectional apparant gravimeter.
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Table 4. Operation result at a commercial sinter

plant.
Ordinary Selective
grsnvlation granulation
( Test-2)
Selectively granulated nass * 0 7
particles
Coke consumption kg/t 42.1 40.8
Permeability
Waste gas volume Nm*/min 7433 7611
Suction pressure kPa 16. 55 16. 11
Productivity t/m?/d 37.8 38.4
Yield mass¥ 79.0 79.8
Sinter characteristics
Shatter index (SI) mass¥ 86.3 86.7
Fe0 nass¥ 4.5 3.98
JIS-RI nass¥ 65.5 60. 1

* Without coke breeze and return sintered fine.
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