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Pore Forming Process on Iron Ore Sinter and Its Model

Shun SATO, Takazo KAWAGUCHI, Minoru ICHIDATE and Mayumi YOSHINAGA

Synopsis :

On the controlling factors for sinter qualities, sinter porosity plays an important role together with the
mineral composition. The present work was carried out to study on sinter pore and its forming mechanism
by pot tests and to develop the sinter porosity evaluation model.

Pores in sinter were formed as the pores in raw mix bed were changed and redistributed by the forming
sinter melt. predicted porosity in sinter was described by the melting ratio of raw materials and the fluid
index of sinter melt. Sinter porosity was measured on the small open pores below 0.5 mm in diameter and

the all closed pores by JIS method.

The calculated porosities by the model were in good agreement with the observed ones.
Key words : agglomeration ; sinter; iron ore; porosity ; modelling.
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Table 1. Chemical composition and other characteristics of iron ore materials.
Charac-
teristic Porosity
Materiels | T.Fe  Ca0 Si0,  Al0; Mg FeO cw  Apparent  True  particle  Porosity  after
size dehydration
(Median)
(Unit) wt % wt % wt % wt % wt % wt % wt % g/cm® g/em’ mm vol % vol %
Ore A 64.7 0.1 1.57 1.53 0.08 2.95 3.30 4.03 4.61 0.51 12.6 25.7
Ore B 62.0 0.1 4.30 2.85 0.40 0.10 1.20 4.07 4.60 1.01 11.5 16.8
Ore C 64.7 0.1 4.50 0.60 0.45 0.10 0.70 4.51 5.02 0.84 10.0 13.8
Ore D 61.3 0.1 6.30 2.75 0.50 0.10 1.45 4.21 4.73 1.60 11.0 14.6
Ore E 64.9 1.00 3.60 0.40 0.50 21.9 0.10 4.27 4.98 0.30 14.3 16.8
Ore F 64.5 1.64 4.67 0.89 1.07 2.6 0.10 4.71 4.72 1.42 0.2 2.2
Ore G 57.3 0.1 6.25 3.35 0.70 0.10 8.08 3.45 4.06 2.40 15.0 32.0
Baﬁ) 63.5 0.6 3.95 1.63 0.45 11.0 0.65 4.17 4.78 0.45 12.9 16.4
B(“;,Cl) 63.9 0.1 4.40 1.73 0.43 0.10 0.95 4.28 4.80 0.90 10.8 15.3
Baf‘l) 63.4 0.1 2.94 2.19 0.24 1.53 2.25 4.05 4.60 0.70 2.1 21.3
Ls‘t’gse 0.1 56.0 1.10 0.15 1.15 0.1 0 2.62 2.93 0.94 10.6 —
Coke 24 0.8 6.30 3.30 0.35 1.3 0 1.00 1.95 0.94 48.7 —
Refi‘:er“ 53.3 11.0 7.20 1.95 2.45 8.3 0 3.93 4.53 0.53 13.2 —
Sh-.
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Fig. 2. Changes of bad shrinkage during sintering.
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Table 2. Structure change in sinter cake before and after sintering.

Item Linear shrinkage (%) Bulk density (kg/m®) M
¢ asfs Calculated
Sinter cake rz?r]:s)er voidage
Vertical Radial Feed mix (Ob '*gCalc ) %
Layer Observed Calculated S- .
Upper 12.6 2.2 2007 1 880 2118 ©2.34 46.3
Middle 9.8 1.6 2039 2046 2061 ©0.16 41.6
Bottom 9.1 1.0 2059 2309 2039 ®2.84 34.0
Total 9.8 1.7 2041 1985 2066 @0.34 40.5

Sintering conditions : H=500 mm v=0.15m/s
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M : Mercury S: Sinter P : Pore
Photo. 1. Circumstances of interface between
mercury and sinter.

Table 3. Total porosity and JIS porosity of diffe-
rent sized sinter*.

Sinter size {mm) Total porosity (%) JIS porosity (%)
20~18 53.0 27.0
16~15 51.7 26.3
13~10 54.5 24.7
5~4 51.4 25.6
Mean value 52.7 25.9
* Pot sinter with ore B (n=5)

(Coke: 4.5% Water:4.5%)
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Photo. 2. Structure change of ore G before and after heat treatment.
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Fig. 3. Relationship between sinter particle size
and the mean pore size in sinter.
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Fig. 4. Influence of iron ore brands on produced
sinter porosity.

Table 4. Effects o fine sized ore mix on voidage
and porosity in sinter product.

Ttems Base Fine mix
Voidage in mix bed : 57.70% 58.85%
Voidage in sinter cake 61.27 61.19
Void & Porosity in sinter product |
porosity (JIS) 16.4 20.7
Porosity in sinter product 14.5 15.7
Soaking in water ' .
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Fig. 5. Effect of iron ore characteristics on the -
porosity of sinter.
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Fig. 6. Pore distributions in sinter (20-15 mm).
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Fig. 10. Comparison between observed values of
total porosity in sinter cake and calculated ones.
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Fig. 11. Comparison between observed porosity in
sinter and calculated one.

el s RN BT AL v 7 Rl gEL, o
gt o~ s ofilicEE LCHERT A D
DIET 5.
FEHRFEHERETOMPI 70 RILE ¢ LW~ 71
BALE Ey WL TR T 5.

Eo = gp rorerersererrsrsesstonsiaiiitiieiiiiiiias (11)
RAZFCRHFEHERE O 81A O EENI S TR I 7 a5 LI
—EEHE LT 7 aRILICBITL, T& LA B8 —
FhoisufilEe w7 ufiLE EDNT v RiE,
BRIE Q L RNRIRENTE L o1 R L TRATERTY

5250_¢1.Q.£0:60(1_¢1.Q) ......... (12)

E:E0+ @1'Q‘Eo .............................. (13)
&Y, BEET — FOBWMERICKL O TES DR
WHARILE P, i3, By —Fov s uoRfili ke
Kfirh o I 7 o RILOEISETROONS.

Psze/(l—E) ................................. (14)

Fig. 11 123874 A, B KU CZh#h o BEkE 4
HRERIZ Lo TH S N BEREILE L 3 T S FLEFEBIfE &
KEF NI AHEEHEE OMICEBRERLE. ZORKR
Fi31E £3% OBEHAANTHZEIIRC—HLTBD

HIROEL B2 HAREV— OB TER SN, Mo
AR LHEHOMETREOHEICLERATIEL ZZ 5
N5, I CHRRBERNPE—OBE, $ABAEAEE
B3 EWRILEN G ONL—FT, BBETIsug
ILTHCER DD 2 W iia C R BT BIF© 32 7 o &Il
MWD T HHA ARSHELORILFIET L, 80
ZHAPTERETH S,

5. #&

BEEHLE ISR E LB e RIITERE LT, B
FALE RS L & QI EELRREF L 2T 5,
BERE SO A FLEBGBIR B U TR 2 EBR F TV, %
ERAS R ORI IS W CRERS IR ST 2 @ E I HEE 1]
FEZETVERE L. ETFT VLD TFHEIERELE
FEBEREFAZ DV TORILBEME L TRV —FEIRL
7-.

SHBABEREIME DO EEHEET VOB EED L.

il

X 73

1) &8, Wik N, 5FFE, P Sed, 69
(1983), S121
2) ®IESZ, AR R, NEFRE—: Bk X 88, 70 (1984),

S82

3) MGG, MBI, MSIEE: $e M, 70 (1984),
S 816

4) ESERE, B F, BERE, PR s%eH N
(1985), S46

5) EERZ, %K 15, REESE, & B o8, 68
(1982), p. 2215
6) HAKEG L MIFES RS & gk & 8, 49 (1963),

p. 1228
7) kg OB NO#E=, —fhE &, FHkES: gkEH, 70
(1984), p. 657

8) H. Nopa, H. YaNAkA, R. YamamoTo, H. KAWATA and
Y. YaMa0OKA: Trans. IS1J, 25 (1985), p. 1103

9) MBHATHEE, iE &, BEW B, ek & HEEE:
Bk L 48, 68 (1982), p. 2166

10) fERE  BR, —UHER, WEFILE, JNOBE= gke 8, 69

(1983), S744
11) Zeocdhdk, /NEFEHE, (A1 k& %, 67 (1981),
S 46

12) HIfEk, wER—, NBEHIEE, Bk =, fPEE=:
BIgkRFFe, 272 (1971), p. 9689




