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Classification of Iron Ore Particle and Relationship between Those Mineral Characteristics and Sintering Properties

Jun OKkAzAKI, Masanori NAKANO and Genji SAITOH

Synopsis : Australian hematite iron ore particles were rinsed with clear water, and classified from its color into three types; yellow particles, intermedi-

ates particles, and black particles. Then (1) investigation of the basic properties of the particle according to the iron ore type, (2) the melt ex-

amination, and (3) the sintering pot test were executed.

As a result, each classified type of iron ore particle showed a similar mineral characteristic and sintering result was controlled greatly by

their ratios.

It was clarified that the inferior sintering result for the MarraMamba ore was mainly caused by the higher ratio of the yellow particles.
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Fig. 1. Schematic diagram of the apparatus for the fusibility experiment.



Table 1. Size distribution of the ore particles for sintering

pot test.
(mm)
3~5mm| 1~3 0.5~1 ]0.25~0.5] -0.25
Ore W 18.5 31.1 12.1 8.5 29.8
Ore C 18.2 35.7 15.2 11.2 19.7
Ore P 20.9 23.1 13.7 13.8 285
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Fig. 2. Results of the 50 kg sintering pot test.
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Table 2. Ratios of the particle types in different iron ores.

(mass%)

B-particle |[-particle |Y-—particle
Ore W 20 47 33
Ore C 38 43 19
Ore P 33 52 15

B-particle : Black particle
I —particle : Intermediate particle
Y-particle : Yellow particle

Ore W

Ore C

B, vI v UNGAWDRRTLHERTTIE, T Fe
A 63~64 mass% T & 5 A Si0, F 2.5 mass% A i, ALO, A3
L4mass% Al & RO iE D v, —F, @i,

Table 3. Comparison of porosity of the 2.8—4.75 mm parti-
cle type ores.

B-Particle| 0.054
Ore W [-Particle 0.077
Y-Particle|] 0.117
B-Particle| 0.072
Ore C I-Particle 0.078
Y-Particle| 0.089
B-Particle| 0.065
Ore P 1-Particle 0.072
Y-Particle| 0.104

3
Pore volume:cm®/g

Ore P

\ 8

(d) Black particle §
A

(c) Yellow particle

(f) Yellow particle

(i) Yellow particle |

H: Hematite M: Martite G: Goethite P: Pore

Fig. 4. Typical mineral structure of classified particles.

Table 4. Chemical compositions of the each particle type ores.

(mass%)
Oro Type | TFe | FeO S0, | ALO, P oW
B—Particle 63.9 0.22 1.41 0.85 0.051 5.06
Ore W [I-Particle 63.1 0.14 2.35 1.38 0.065 549
Y-Particle 57.8 0.14 4.21 3.56 0.075 8.33
B-Particle 67.8 0.31 1.27 0.81 0.038 0.97
Ore C [I-Particle 65.5 0.42 1.78 0.96 0.065 2.68
Y-Particle 57.8 0.59 6.59 4.19 0.096 5.43
B—Particle 67.2 0.45 1.35 0.63 0.053 1.78
Ore P [I-Particle 64.9 0.42 1.93 1.17 0.111 3.56
Y-Particle 56.7 0.32 7.55 3.76 0.227 6.57

24



Py
[=]

w
=]

g
(=}

i
o

Penetration length (mm)

o
o

B-Particle I-Particle Y-Particle

Fig. 5. Measurement results of the penetration length for
different particle type ores.
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Fig. 6. Results of the crushing strength of sintered sample.

| (f) Ore P : Yellow particle

U: Unmelted ore A: Assimilated part P: Pore

Fig. 7. Microstructure of the assimilation test at 1300°C.
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Fig. 8. Results of the 1 kg sintering pot test.
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(a) Black particle ) (b) Intermediate particle

(c) Yellow particle £

Fig. 9. Elements distribution of assimilated area of the yellow particle (Y-particle, Ore W).

Fig. 10. Elements distribution of cross section of the yellow particle (Y-particle, Ore W).
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Fig. 425 870725 & 512, FH L 72K 1 D3Pl
BRI 24 BT ROMETH D, HER 37—
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5. &8
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N TEZOMNMEL» S, BRT, PR, EERTIC
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(1) BRT & WK T D S0, 5 & U AL, RE XKW
B, BERTOSI0, 5 X AL B IT RV, EaN o0
HHELRL, BhATuy sy, KbATa Y 2< /8
H, I U EADIETEN,

(2) HERTOEALHRMBIIE T, BRYOMRE %
ETFxE5, Zhid, ORMLEASIUVE SR % 555
&L, QR EERLEVEBICE ZENTETH
%, ISR E N0 TH S, BHIZRILEIZFREE
AEMIC S0, ALO,IREDEVHEABK S NS =B Th
n, RAGOBEL BIZHKT S,
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(3) MRSFEEAEBOIFR T2 —EL LTE, HER

TAHEZEALELBAE, BEE, KESEMETT 5,
(4) BYoATO I VIO T Y NEAHD
BRSNS B DI, BEKFOHEELENI L0 LHEE
Ehd,

X 78

1) K.Nagano: Tetsu-to-Hagané, 90 (2004), 51.

2) J.Okazaki and K.Higuchi: ISIJ. Int., 45 (2005), 427.

3) S.Komarov, E.Kasai, K.Nushiro and M.Nakano: CAMP-ISLJ, 17
(2004), 582.

4) S.Kamijyo, M.Matsumura and T.Kawaguchi: CAMP-ISIJ, 17 (2004),
586.

5) T.Matsumura, T.Okata and Y. Yamagata: CAMP-ISIJ, 16 (2003), 910.

6) T.Haga, M.Nakano, S.Kasama, A.G.Waters and Bergstrand: The 5th
European Coke and Ironmaking Congress, Proc., (2005), Tul2: 2.

7) Y.Hida and Y.Nosaka: CAMP-IS1J, 16 (2003), 52.

8) J.Okazaki, K.Higuchi, Y.Hosotani and K.Sinagawa: ISIJ Int., 43
(2003), 1384.

9) B.Phillips and A.Muan: J. Am. Ceram. Soc., 41 (1958), 488.

10) J.Okazaki and Y.Hida: CAMP-1S1J, 2 (1989), 47.

11) Y.Hida, J.Okazaki, K.Ito and S.Hirakawa: Tetsu-to-Hagané, 78
(1992), 1013.

12) E.Kasai: CAMP-ISIJ, 13 (2000), 714.

13) J.Okazaki and Y.Hosotani: Tetsu-to-Hagané, 78 (2001), 298.

14) S.Tunoda, T.Mitumori, K.Morinaga and T.Yanagase: J. Jpn. Met.

Soc., 44 (1980), 94.

E.Donskoi and JM.E Clout: Iron Ore Conf.,, Fremantle, WA, 19-12

Sep., (2005), 203.

15)



