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Effect of Use of Preheated Air and Pretreatment of Raw Mix on Iron Ores

Sintering

Noboru TaAcUcHI, Takaho OTOMO, Kou TASAKA and Yasuo OMORI

Synopsis :

The effect of use of preheated air suction and pseudo-particle mix made from raw materials on the
sintering behavior and properties of the self-fluxing sinter was studied.

The results obtained are as follows :

1) The exchange to cool air during the process of sintering in preheated air suction technique was very
beneficial in decreasing the amount of coke, lowering sintering temperature and decreasing FeO content in

sinter.

2) The coating of flux fines on coarse ores in the use of sinter mix decreased the sintering time, and

further decreased FeO content in sinter.

3) The combined use of the preheated air suction which included the cool air exchange at the middle of
sintering and the pseudo-particled sinter mix for sintering decreased sintering temperature, FeO, magnetite
and skeletal hematite content, and increased acicular and fine acicular calcium ferrite content in sinter. As
a results, the degradation of sinter was obviously improved, and good strength and reducibility were simul-

taneously maintained.

Key words : iron ore; sintering; preheated air; pretreatment of raw mix; pseudo-particle; sinter; chemical

and physical properties.
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Table 1. Chemical composition of raw materials (wt%).

Raw materials Size(mm) T.Fe Fet? Ca0 SiO, Al,O3 MgO A
A ore 0.8~3.3, 58.1 0.4 tr 4.4 6.9 tr 7.30
—0.8 57.1 0.4 tr 5.5 6.0 tr 8.67
B ore 0.8~3.3, —0.8 62.2 0.1 0.05 4.6 2.4 0.1 —
Limestone —150 0.2 tr 54.5 0.1 0.3 tr —

Table 2. Constitution and composition of sinter mix (wt%).

Mode of Mini-pellet Separately addition Composition of sinter mix
pretreatment Ca0/Si0;[ Coarse ore | Fine ore Ca0O Ca0 (elinﬁgate combined water)

0.8~3.3mm }| —0.8mm (as CaCO3) Si0, (as CaCOs3) Si0; | T.Fe Fe SiO, Ca0  Al,03

1 1.30 80 14.0 4.3 — 1.7 — 58.8 0.3 4.6 6.0 6.8
1.60 80 12.7 3.9 — 3.4 — 58.0 0.3 4.5 7.2 6.7

1.80 80 11.9 3.7 — 4.4 — 57.5 0.3 4.5 8.1 6.7

* Composition of mini-pellet : 47.1 0.3 4.5 23.5 5.0

1 1.31 80 11.0 3.4 — 4.2 1.4 57.0 0.3 5.8 7.6 6.6
1.61 80 11.0 3.4 — 4.9 0.7 57.0 0.3 5.1 8.2 6.6

A ore 1.79 80 11.0 3.4 — 5.2 0.4 57.0 0.3 4.8 8.6 6.6
Composition of mini-pellet : 47.1 0.3 4.5 23.5 5.0

2 1.31 90.9 - — .6 1.5 57.0 0.4 5.8 7.6 6.7
1.60 90.9 — — 8.2 0.9 57.0 0.4 5.1 8.2 6.7

1.79 90.9 — — — 8.6 0.5 57.0 0.4 4.8 8.6 6.7

3 1.30 — 92.5 7.3 0.2 — — 57.0 0.4 5.6 7.3 6.0
1.60 — 91.4 8.6 — — — 56.3 0.4 5.4 8.6 5.9

1 1.30 30 14.3 3.4 — 2.3 — 58.7 0.1 4.4 5.7 2.3
1.60 80 13.1 3.1 — 3.8 — 57.9 0.1 4.3 6.9 2.2

1.80 80 12.3 2.9 — 4.8 — 57.4 0.1 4.2 7.7 2.2

* Composition of mini-pellet : 50.3 0.1 3.7 19.2 1.9

1 1.29 80 11.6 . 2.8 — 4.3 1.3 57.0 0.1 5.5 7.1 2.2
1.60 80 11.6 2.8 — ! 5.0 0.6 57.0 0.1 4.8 7.7 2.2

B ore 1.80 80 11.6 2.8 — 5.3 0.3 57.0 0.1 4.5 8.1 2.2
Composition of mini-pellet : 50.3 0.1 3.7 19.2 1.9

2 1.29 91.6 — — 7.1 57.0 0.1 5.5 7.1 2.2
1.60 91.6 — — 7.8 0.6 57.0 0.1 4.8 7.7 2.2

1.80 91.6 — 8.1 0.3 57.0 0.1 4.5 8.1 2.2

3 1.29 — 91.6 7.1 1.3 — — 57.0 0.1 5.5 7.1 2.2
1.60 — 91.6 7.8 0.6 — — 57.0 0.1 4.8 7.7 2.2

1.80 — 91.6 8.1 0.3 — 57.0 0.1 4.5 8.1 2.2
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Fig. 2. Effect of preheated air sucking (AS, HHS,
HES) on the curves of temperature vs. time in the
sinter bed, mode 1.
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Table 3. Qualitative amount of main minerals in sinter.

Table 4. The results of quantitative analysis of
Calcium ferrite and Silicate-slag by EPMA (wt%).
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ferrite, maximum temperature in bed, and

Ca0/Si0; in sinter.
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Fig. 9. Effect of mode of pretreatment for
sinter mix on TI, RDI and RI of sinter.
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wiEzHbhA, FRREE—-F2k Fig 7 1ORT &
342, BAREFEREAME <, KRS TR TS 5.
Heat front speed (22T, FJI &YW 3k F-Hilko B
RIED O BB 21T\, BFENERIEI2ED LW
bDODEBENDHSH S D EIEL T, KRIZFET Heat
front speed (Z/t) DR E RO TV 5,

(Z/1)=Cpe* G/[ Cpy 0,(1— ) ] : .
ZIC, ZRFAOTNFIAORBIERE [m],  (ZHR
[h], C, &7 2 Dk [keal/kg °Cl, C,, FHF DI
2 [keal/kg °Cl, p, EHITDEE [kg/m®], © iZZ2HER,
GIIHADEERE [kg/hm’] TH 5.
AHFEICBITAERBITIEL T — 7 ARMENF—ED
TR T AOhBEBIVEERFEIEHEA LT L
WTESL., Lah27T, ZDOKX»5 Heat front speed
BRLT-DOERE L B X OFERICEAIT 5 &2k
%. BRI — F 2 QEERTRECRIRGE & B
BOBEREWET SO T DAL HE I MO € —
FlclbxTRPTENEL B EEX NS, £72
Fig. 4 &£ Fig. 5 5 EF— F2 3o E— FI2 < HC
EHRENKE L, ZRRGIBEIHAESVWI L5, 18
KA B2, Heat front speed Bl D HEL B HHD
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Fig. 10. Quenching test of pretreated sinter
mix, mode 2.
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4:2:2 FEE— FIZBITDEEEROBTEA K

Table 3 IZRL7-L S0, ABRE—F20HERE S
&, BERMEICEOTHEMR, F& LTHRD AV
BRIV I LT 254V H%L, ThATy LT
WRRAN= & 4 MBS L Tz, ThE ) 2R
BE— F2OMOE— FICHRCERZEWHEED A
BBNPE, L OCRBEEC BT AEWHORECHE~
HLENRBLEEZLND. ZOEWHO LR BREL H
NBIBEHR, BBERSEOLEG Y —EICTHLEND
B0%, SAREBIC B W TIRER I HE L v,

% OCEMAR, HETRE 2 RIMRA A - VEY H
v, B 2T D7,

HAEE-—F203 3~4mm) 2EBREEAE L LA
3 ~4MBANRFERNICE Y L2, FO#, Fig 10 2
AT LI, HABRTHELNRERBIZSI 2 L—F
&4, BREFBET TH 1000°C/min @ HEET 1300°C
WA L7, 2L TREERTHAIL 7 He ¥ X 2K
FEPOMEDIBEILE. ZLTZOL 20HWHE
FERITHLAAL HMELTBELL. HHEER
9000°C/min ¢S N 5. 20 L X OgYHEIE Fig. 10
WCHLAHAAZHBEECRT L) 12, BFAE» S5
AT (A), WEHRA VS 47294 b (CF),
~w s A4+ (H) BRUEE (M) 0EEGBDONS.
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BERE U RS PRZEAOFA L BB 1923

CRETH E CaO DEMRIETHEBEEOH VT A
754 MREHEATE THER L, NI SiOy AlOs 2N
k&, BEE LT, MEIRIVIY AT LT M R
R LIS, By 3@t~y PORFELEALR
S, ZFLTREBERICZOBE: AN~ 714 FOBLERIEGT
ANT T LT T4 PHEKT D, HEE— F2OHE
3, BRSO ME I o THEARRIRAT Y4 FBX O
AN T LT 254 bEXDEAERSE (Table 3),
FIEEIS, BEERUCEED, b0 L bABLREEEL VW
5.

PDEo X3z, 822K (8 500°C) 2 fwa &, o—
7 ARMEAERT &, BPFHLSEEUCY) 0B B EER
Tid, S HIREREER - K FeO & 20, L2232 TIE
BETREOMLICE D THEL STV L ERARA< S
A M EOERHSPIR S B, FICREREA I EER]
PR L AREERMER 2 0 T 5 &RRSEE AED S
n, BEESLOEEEON EAED 5. FRHCER T RE
DO B BRI CORMBAERDTES L2 b, 7,

FIRBRICBITAEEROEE L, BRAERBOE 23

Fig. 10 ICA LMD &) ICREPRSLADRE 2 E D T
V5B 72 ORBIA & BERERF ISR AE T B R & oA IE
&N, FeO 84 &b ko ons. 72, HHEZER
PHERAN ST LT 254 FOEDRLABESI RS
L EORERD O, WA % EEEH CHE L B ER %,
Ka—272&T, FREKZHV, S5XETLLER
IZY) 0B 2 B B EDVE RS & MLRTTTE B BIT I REAR
L, WEITHILEO B VBB 2 E VB 0IIFE Ly
LEZLRS.

5 #

RIEBER, K FeO 12X 2T, WiRME, #ETHS
LT ERTHILE D Bt 2 HiBaEREESoRE+ By
2, FPRERETBAWIAKT— 2 2B 21707, [
FEZEROWET X, PR T T, BEERTTHRICY

o

NEZXB, D@ &, BRRFITITO. BEREE O

B, EER RSSO CHET AR, BESA
LIV y MITBHEHEE L. B E/NRIRESEC
o7z, 2 U CRERBRE L B AE IS 2 PR

FlEFMRABEOEELHAN, DX RN HEREE.

1) PHREQESE, BEEORPCHARICY D EZ 2
HAFLL, a7 2D, KBRS X O FeO
PEAEE TR T 5.

2) BEREECRIRE T, WSEAIEERN A RET S
BERAL D BERE IS 2 0 L, FeO % 35 12{8< ¥ 5.

3) TRERWS| & RE A EER R B LT
DEFRE, BEREEE L FeO 2 TV, =732 %4 b, &
BRANT S A MREEIEC S B, 7-8HRB X OBEHR S
Wy A7 254 PEERBET. 2L CHRMEEL#HET
HE BEFICREE L 455, & ICitBThR b+ 2 L <
mEses.

4) PEREA R R W L 2B RO %, Pz
[ER, BEEPPLERICT VBRI R — 27 2 &
THRET A LIZXD, BREMICED BE 2 BEEH5
SND I ENbhO.

b DIZB7:0, EEFTICH S W YA OB
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—ZBLoFERICHEEZEL 7.
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