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Consideration on the Granulation and the Bed-permeability Model

of Sinter Raw Materials

Shun SATO, Mayumi YOSHINAGA, Minoru ICHIDATE, and Takazo KAWAGUCHI

Synopsis :

Using the various sinter raw materials, the main controlling factors for the granulation and the bed—
permeability of sinter raw materials were investigated.

The results were obtained as follows :

1) The particle size, the water—absorbability and the added water content were the main controlling
factors for the granulation and the bed-permeability of sinter raw materials.

2) By the use of these factors, the granulation and the bed—permeability of the sinter raw materials
were uniformly formulated with the numerical model.

3) This model simulation was in good agreement with the observed values.

This model can estimate the suitability of material combination for sinter.
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Table 1. Chemical composition and size distribution of raw materials.

Chemical composition (%)

Size distribution (%)

Materials 0.5~ 0.25~
T.Fe FeO Si0; Al O3 Ca0 MgO TiQy; C.W +7m/m 7~5 5~2 2~1 1~0.5 T55s Toios —0.125
Ore A 62.0 0.1 4.3 2.9 0.1 0.4 0.2 1.2 8.1 10. 2 22.2 14.0 10.4 5.6 12.2 17.3
” B 61.3 0.1 6.3 2.8 0.1 0.5 0.2 1.5 8.9 9.4 25.1 17.3 12.0 8.2 9.7 9.4
r” C 64.7 0.1 4.5 0.6 0.1 0.5 0.2 0.7 10.9 6.6 14.2 9.7 7.0 2.6 13.2 35.9
7 D 64.9 21.9 3.6 0.4 1.0 0.5 01 0.4 0 0 3.4 12.2 25.8 19.9 19.5 19.3
7 E 57.3 0.1 6.3 3.4 0.1 0.7 0.8 8.1 10. 5 12.6 24.1 17. 8 12.8 10. 2 10. 1 1.9
. Return 53.3 8.3 7.2 2.0 11.0 2.5 0.9 0.1 0.9 10.7 51.7 17.9 9.3 4.3 36 1.6
Lime Stone 0.1 0.1 1.1 0.2 57.6 1.2 0 0 Q 0.5 26.8 21.8 11.2 5.1 7.4 27.2
Coke 2.4 1.3 6.3 3.3 0.8 0.4 0.3 1.3 3.6 3.6 i12.¢ 14.1 16.6 13.3 21 4 14.5
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Q:Flgw Volume
(Nm"/min) aP:Pressure Drqp
(mm H20)

D ; Diameter of Apparatus (mm)

h : Bed Height (mm)

4dh : Shrinkage of Bed (mm)

* Standard Condition [D=290¢mm, £=292 mm]

Fig. 1.

Outline of the experimental apparatus.
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Fig. 2. Relations between permeability and granu—
lated particle size and water content.
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Fig. 3. Relationship between permeability and

granulated particle size.
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Fig. 4. Influence of ore characteristics on granu-

lation and bed—permeability.
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Fig. 5. Schematic diagrams of granulating water.
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Fig. 6. Correction of the absorbed water content.

I. Soak ing 2. Dehydration 3. Measurement
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Materials Absorbed Water Index
Ore A 5.8
7 B 5.8
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7 D 2.0
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# F 6.4
Fig. 7. Measurement of absorbed water index.
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Fig. 8. Relationship between absorbed water in—
dex and absorbed water content.
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Fig. 9. Relationship between the absorbed water -
content and ore surface characteristics.

) — ¥ CHIE Ui &K & D EfRAW L AR ORI
& O OWTER LIcER%Y Fig. 9 KRL
7=
CORRCIB L, WThoBHRITE VT AV
SNBEABHROD B EDRBDH LR, LT LIBE—D
P ECEMEITLE LIIBRELEL NS
3-2 BRIBERIMCRIFITHREORTE
SHEADBBTHELOTAT 47 VRT, ThF
R, 0.5,0.8, 1.45 By® 2.15mm LB X 5ic4 o0
WEBREZRAEL, ThXThoRNEBROENE, BX
P BIF T8y Fig. 10 IR Lic. D X 5 cashkr
TREOCBKMEZERFTOBRE TR L, BER
FEBKEVE EENCET LRy EI DI THL.
IO FFEMERM D OERRT O EEEAFE B
FREREHTHZ L THAZhS.
3.3 BRHLBIMCREITRAFSEENEOEE
IR E BRI TR SN EOEAE D
EhBECOWTRFA L. 20z EREREROAE
REBH LT DEUETTHR &K EDHEEER LN T
B licfiiie B, Fig 11 il &R e sy 53
HKGyEE LD THIME~DERELNETC /R L T
5. WIENTFER 0.5mm DAL O SR
bEDTRLTED, BN BRI ASIEEE B
ST 5RIKSEEMIE LicENCHF ST KR LEE
BRFENEE D &, GAHAEEC I TSkl

I ® mm
o |do=2.15
407
ORE A /
- [ ]
p g
o 30 //
=
~ [}
/ AL
bad
= 2 TA\ -
2 i 0.8
@ Py (o]
€ o %5
Iy 10 -~ X
VAN ]
l;_/g,_’ —X
40
. / doz2.18
£ /}
o 1.45
.g 30 0, /Ls
w
. "__./A/A 608
t 220 e B /A.s
ER A_/O/ ? | %
s & P SR
(L]
10
30 40 50 60 70
Water Content (%)
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Fig. 11. Influences of the particle size and the
water content contributing to the granulation on
the bed-permeability.
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Table 2. Basic characteristic values of raw ma-
terials.

" Real Apparent  Particle size  Absorbed
Materials density density (Median) water index
g/cm?3 g/cm? m/m
Ore A 4. 781 4. 067 1.28 5.8
7 B 4. 726 4,212 1. 68 5.8
7 C 5.017 4,512 0.36 2.5
7 D 4. 983 4. 265 0. 30 2.0
# E 4. 058 3. 451 1.70 6.2
n F 4. 610 4. 028 0.82 6.4
Return 4.533 3.933 2.70 0.8

Lime stone 2.934 2.622 0.98 1.1
Coke 1. 946 1.0 0.51 12.2
P’f: ]0()‘0!/@1.;;2_}_ 100_x2) ( 2 )
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(C,)i={(Co)s/(p1)1}/{{(Co)il(p,)i} --(3)
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T FOGADE ARG U TARIELEDFHEIFTE
Eht. RERBOBRKELETS K2E 4 LR
(HRTRTZEL, BMKDE » ETHKGE (%)
HHRIGKYE (F) ZE LI 2L I2THELRS.

x1=x4+ (53)_(,7;0) (4)
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=—19(dy) /{1.9(dy) —6.1}2
B=——l.9(d_.,)+5.0 e (6)
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wo (7T)ERD X 5w Fig. 3 1w LcHBIBEER D it
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d=0_0694(Pe+16.3) (7)
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Fig. 14. Standardized permeability curves and
expression.
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Fig. 15. Comparison with the observed value and
the calculated value of granulated particle size.
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Fig. 18. Comparison with the observed value and
the calculated value of actual permeability.
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Fig. 20. Permeability curves of the Kashima and
Kokura Works (May 1980).
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Iig. 21. Comparison the observed permeability
with the calculated permeability.
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