&t g 3

#% & $® Vol. 82 (1996) NolO

AL 7 ORIZEITHE R FAEEERETICELD
Y S1 MR OB $HF

Sk Rt WA FRT - BE SR TR R

Effective Use of Pisolite Ores Based on Structure Design of the Quasi-particles in Sintering Process
Noboru Sakamoro, Takaya Axasm, Hidetoshi Nopa and Katsuhivo T akemoro

Synopsis : To use pisolite ores as raw materials in iron ore sintering process, some effective utilization methods were investigated.
Main results obtained are summarized as follows :
(1) With increase in the pisolite ores in the raw materials, productivity and yields of the sinter products become worse;
on the other hand reducibility and reduction degradation index of the products are improved.
(2) For the purpose of improving the properties of the sinter products, it is most favorable to make quasi-particles
having duplex structures ; inner core is granulated by the raw mixture containing the pisolite ores and outer shell is
coated with fine coke and high grade iron ore fines.
(3) In addition to the making of quasi-particles with the duplex structure, segregation charge of the coke breeze in
the sintering bed further improves the productivity and shatter strength of the products.
(4) Improved properties of the products, such as reducibility and reduction degradation are attributed mainly to the
sinter structures and mineral phases constituting the microstructures.

Key words : sintering process; pisolite ore ; quasi-particle ; duplex structure ; coke segregation ; productivity ; shatter strength ;
reducibility ; reduction degradation.
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Fig. 1. Schematic illustration of quasi-particles
containing pisolite ores.

726

Fig. 1 &M (BB T A A —Y 2R ~N— R 1
BIBREOBE S u L A THbH, Ny 71 2% (CUT, B,
a—2r A, 7Ty AREMLIZE, H—0REAe, SRS
NIHEHR FRERR T H B, N—R 2 N—2 1 L[EERT,
BBy 54 bEG(RELA) ZEIN L Tk U 7oHEIL
FTHY, MEOBIE AT Y 54 MEAYEES
LIZEARRL T 5, —F, 7 —2AARFEMLEO B R
ARMOER LM 2 L 2RAOMBITEZ ECL Y,
DA TOBBIRIEER ZHIL, BEREERSEL LS
LA bDTHE, DD, FEFBRLE LT 2 RE
BB L OBE, 73 v 2R, a—2 AL b s aTinE,
R OB b a— 2 A KBzl s LT
WET ABUR IS L > Tw3, 77— ABldr—2AL
FIRED 2 Be&hiikTdh 2 %, BB ORI r —2A LI
W R MO R EIRA L, BRI G S ¥ RS
PRRAFES TEACEEDIH B, ISITL, HEROEM LM
B L 3N T ICEROTRENME R T 5 KUK,
EHA20 2 WEIT 5 10w, KB EBCFEILE DK G ERA
vy b7 4—FNPa—2s2CHBEL, ZOHERCL
o> THIBRROHRA LIHI ZAF LTV 5, 2 iR
CWHRE LYY I 4 Mif, vy b7 4 —FIF L fCa0
IR LSRR E R Y, B TRBE R LER DL
BEATHEEMAPNG I LZEXKL TV 5, MHFIZDCT
IR ARy ML X B3 R—2 1, 2 b Ok %k
WL, % DFEMTTREN:DFE# 1T - 12,

3. BEREERGTES LURER

Table 1 2, AREERT H v 12JEELOFE 3 & (MEFBior &
INT o AEBRICHE L RIS (—125um¥2mass %) 135
FEYY IS4 MEAOHT LTI FEAENEL, BEE
FEHR, SRBINFOMBYHHELHWNTH 5, 72, BAEH
B¥ (—125um¥10mass%) ¥ & FisrdiEk, HEDR13&
BEMwmBEIEE L LT, 2nEngRfi~~x4 b ROCHA

14

Table 1. Chemical composition of iron ore fines.

(mass%)
Sample| T-Fe SiOz Alz203 CaO MgO FeO LOI*?
R ore 57. 4 5.4 2.4 0.4 0.2 0.3 9.4
B.fines*| 59.5 5.6 1.8 2.1 1.7 4.7 2.9
C ore 67.3 0.7 1.2 0.1 0.1 0.0 1.6
X PF 70.0 1.5 0.4 0.5 0.4 30.2 -3.2

*' B.fines : Bedding fines
*2 Ol : Loss on ignition

Table 2. Mixing condition of raw materials for
producing quasi-particles.

(mass%)

Raw material Base1 Base2 CaseA CaseB,C
B.fine 89.4 50. 2 50.2 49.2
For core C ore 10.6 9.8 9.8 0.8
in quasi- R ore — 40.0 — 40.0
particle | imestone | 14.8  15.6  15.6  15.7
Coke 3.8 3.8 1.1 1.7

For shell Rore - - 40.0 -

in quasi- X PF — — — 10.0
particle* Coke — - 2.1 2.1

*Case ABand C Si0z in the product : 5.3%

Basicity of the product = 1.8 (-)
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Case C : Coke coating condition on the quasi-particles,
Upper zone in the sinter bed : 3.4%
Lower zone in the sinter bed 1 2.6%
Average coke content in the bed : 3.0%

Fig. 2. Influence of quasi-particle structure and
coke segregation in the sinter bed on the
sintering operation.
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Fig. 3. Quasi-particles design of the duplex struc-
ture (Case B).

Fig. 4. Microstructure of sinter products.
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(a) Unlform charge of Coke Breeze (Base 2)
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Fig. 5. Comparison of temperature profiles in the
sinter bed between uniform charge and seg-
regated charge of coke breeze containing
409 of pisolite ores.

4.3 RIGEERNEH L ) & - BEAEMAEE & BT
Fig.2 S b ¥y 74 MEADOWEFERIZ G, 20FMED
CHRALDPDD L THRAREEORIZREINT V5, 2
2 TIIRIDZ & BEASSLHIREE L BITEIE O & DR
FAPRAL, Fig.6ic_—21, N—2 2% L fr—2BW&
DT, JISEITLHEER(JIS M-8713)& &M T T1T - 1238

B RBUSEE = T VRITD 6136 NI BTTRE S5 X —X&
b LCEE LERICERIGE R T, £, 0L 8BS

NIZIIT3KZ 1) 5 HE Y7 A —X % Table 3 1IRT, 2D
FERL O, BERESLDBIT I AN RS F v AL
ML, REABEREC BRI FREERFTO A B Y ML T,

SRR T 5 EF 2 O N A LERSEE B, R

RT3 EF L2 N3 EEEREy i c®mEISNTL 3
IENED LN,
0.8 v ™ \ T T
|l CO30% : Ny 70% ]

T=1173K

o
[*))
T

1

—— Base 1 ]
—O— Base 2
—4— Case B

Fractional reduction (-)
o
S
T T

e
N

—
{

O O & :observed
- : calculated W

“Ho0 200
Time (min)

Fig. 6. Comparison of reduction curves between
ordinary sinter and pisolite sinter.

Table 3. Chemical reaction rate constant (kr) and
effective diffusion coefficient (De) of sinter
products at 1173K.

Quasi-particle ke (cm/s) De(cm2/s)
Base 1 1.31 0.485
Base 2 1.86 0.523
Case B 1.95 0.527

T ™ | A IR ALY LA

B L J
8 L i
5- 0.04+ ﬂ
2 L ]
g 1
5 |
o
g‘ 0.02- B
(%] L
FS 1
= - N

FESETII BRI EEPETU Y SRR BRI RIS VT

0501 1 100

Pore diameter (1 m)

Fig. 7. Pore distribution in the sinter products.
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Fig. 8. Distribution of Al,O; in the sinter products.
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Fig. 9. Evaluation of crack length in the sinter
products by Weibull distribution analysis.
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