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Effect of Insertion of Burning Down Materials on Sinter Cake Property and Permeability

Koichi ICHIKAWA, Satoshi MACHIDA, Koichi NUSHIRO, Hideaki SATO and Kanji TAKEDA

Synopsis
required.

: To increase the utilization of the high combined water ores in sinter production, the improvement of gas permeability of the sintering bed is

It was attempted for permeability improvement that the burning down materials; paper briquette (PB) would be inserted into the lower half

of sintering bed up to 5vol% at pot test. The permeability of the bed was almost equal to that of normal bed during sintering of the upper

bed, but at the lower half of the bed permeability increased in proportion of PB insertion volume.

The reason of permeability improvement is that the flow resistance at combustion zone decreases with formation of macro void caused by

PB combustion just before ignition of the coke breeze.

The ratio of large particle in the product sinter reduced as increase of PB insertion. It is considered that thin parts of sinter; “bridge” be-

tween macro voids formed by PB insertion, and these bridges break preferentially during sizing process. Thereforc, the large sinter particle

could decrease as PB insertion increases.

Key words: Sinter; permeability; burning down materials; void structure; size distribution.
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Table 1. Chemical composition of raw material (used
paper).
mass %
H20 V.M. |Fixed C| ash
6.9 81.8 13.6 4.6
C H 0 N S Cl
45.3 6.1 44.0 Tr. Tr. 0.06
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Fig. 1. Thermal behavior of the used paper in thermo-

gravimetry test.
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Apparent density : 0.5~0.8
Fig. 2. Outlook of the paper briquette (PB).
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Fig. 3. Schematic illustration on the observation of PB
combustion in the silica glass tube.

Table 2. Chemical compositions of ores and contents of
sinter mixture.

(a) Chemical compositions

mass%
T. Fe | FeO SiO2 | Al2Os | Igloss
A-ore | 57.3 0.06 5.6 2.7 1.7
B-ore | 68.1 0.1 0.7 0.5 1.1
C-ore | 66.3 0.2 3.2 0.7 0.8
(b) Content of sinter mixture
mass%
A-ore 34.1
B-ore 17.0
C-ore 17.0
Dolomite 1.6
Ni-slag 0.8
Converter slag 2.5
Burnt lime 0.8
Lime stone 8.1
Return fine 18.0
Coke breeze 4.5
Igniter
Anemometer

|

120

Thermocouple

[ Inserted PB
(lower half of
sintering bed)

[—— Herth

ALBEAERTI 1 OERENEREE LRk L, %@
TM#% CRAT R ENEMK T PBAETI DR LIEA
WAL, BT — #im%ﬂéﬁtbfyw/
Hﬂ%ﬁf@%Tﬁﬁ(mWﬁﬁ%4E%T)
R BEESE DR EH D WE & N7,

4. RBHERBSUVEE

4.1 AEENTOREBEHBEAR
Fig. 6 12 M8 & DB R 2 RIS N TURT,
@) DK% Smin DEEFETIL, 23— 7\‘@2'}\% ZKOFRELL
R R EOAKEWE I BB h—RDELATHAE LT
[ 45D SNz, B0 NUOREBIZBREES A KO
il"*bf)t (b) 9m1n0)F BET, HI ZABONESEEIE S
BIZH KL, SIS 2 DOMNBRI N2 (c), ZHUC
L %&UW.&HEW 3, BEKLEPBOFEIZIAL > TEAYE
WUOOMBERTRR A T HICHED 72, BT dTiR, 25
ETHIZH 2R OPBOMREEAREE D, & 5 1B, B
HifR % T IZHEST X B 72 (e)o
:@iiﬁ,m@%ﬁ%%%%ﬁabf,ﬁ%m%%
PWERIEDRRT & Fig. TISHEAMITRT. $4abb, B
ROBEITL & IR T L C, PBEAAIREE & 5
WML %5 &, PBIZER 2 ICBIE L CAMA KT %
72012, PBOBEFEIEL T fHIBRIC 2R 2 K+ %, PBY

Carbon pot

Herth : Alumina pebble

105
(P 10mm)

Gas volume : 0.2m3%/min

Fig. 4. Schematic illustration of X-ray CT hot stage obser-
vation.

Sinter mixture

Suction pressure : 9800Pa
[gnition time 90s (COQG)
Apparent density : 1.8~1.9

PB insertion ratio : 0~5vol%
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Fig. 5. Schematic illustration of sintering pot test.
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Fig. 6. PB combustion in sintering observed in the silica glass tube.
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Fig. 7. Schematic diagram of PB combustion and transferring frame front.
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Fig. 8. Comparison of observed sinter cake section by X-

ray CT scanner.
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Fig. 9. Area size distributions of void part in CT scanner
image.

I%m

Fig. 10. Voids in cake section of sintering pot test (PB
5vol%).
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Table 3. Experimental result of the pot test.

Base 1.25vo0l% |. 2.5vol% 5vol%
Sintering time (min) 23.7 22.4 19.7 18.2
Yield +10mm (%) 87.0 85.4 82.5 82.2
SI () 80.2 79.4 78.6 77.2
Productivity (T/h-m) 1.57 1.63 1.76 1.84
£ 31 5vol%
S [ B 2.5vol% ;
£ | ==+ 1.25vol% A
o 2| base "/J v
9 e
5 .
z R
o 1
=
(2]
S
0 ] ] ] ]
0 300 600 900 1200 1500
Time (s)
Fig. 11. Change in suction gas velocity depending on PB
volume.
20 | 5vol% ~=" 14
o, \;,/ ,"‘/B?)Sze E
< 151 {oswols | £
e Gas velocity | 3 "’E
<) =
2z >
o 10t 12 g
- Ko
()N 5 Base ;
&) [ Gas velocity] 1 ©
5vol.% Base o
0 L L COZ' €0, 0
0 300 600 900 1200 1500
Time (sec)

5vol% : PB insertion at 5vol% of bed

Fig. 12. Change in CO,, O, concentration and gas velocity.
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Fig. 13. Change in temperatures in sintering bed and exhaust gas with gas velocity.
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Coke combustion improvement
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Fig. 14. Estimation of carbon balance at CO, raising area.

Table 4. Gas flow rates passing through the cake after
cooling. (at room temperature)

Test
Gas flow rate (m/s)

1.25vol%
0.90

2.5vol%
0.92

Svolk
0.81
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0.88
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Fig. 15. Particle size composition of sinter produced by
pot test.
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Fig. 16. Schematic illustration of cake degradation effect-
ed by neighboring macro voids.
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Fig. 17. Relationship between volume ratio of PB and

inter-particle distance.
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Fig. 18. Schematic illustration of frequency distribution in
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