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Effect of Al,03 Content on Sinter Cake Structure

Takuya KAWAGUCHI, Shunji KAsaMA and Tadahiro INAZUMI

Synopsis :

It has been known empirically that increasing the Al;Oz content in raw material makes the yield, produc-

tivity, and sinter quality worse in the sintering process.

To solve the Al;Os problem, a study was made on

the nature of sintering by assuming it to be a series of reactions in the sintering bed, such as the formation
of stem pores and integration of solid bonds to form a sintercake structure.
It was found that the adverse effects of increased Al,O3; content in raw material for sintering are ascrib-

able to the change in sintercake structure.

stem pores were cheked. The changes are caused by the deterioration of the fluidity of the melt.

It is that the bonding of solid particles and the integration of

When a

flux to increase fluidity was added to a high-Al,O3 raw material having low melt fluidity, the yield improved

due to improvement of the sintercake structure.

Key words : sintering; iron ore; Al,O;; X-ray computerized tomography; sintercake; fluidity; calcium

ferrite ; flux.
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Table 1. Raw mixture of pot test.
Australian ore Brazilian ore Others ore Limestone Quick lime Serpentine
A 19.8% 21.0% 25.3% 10.2% 2.0% 1.0%
B 14.0% 47.0% 5.5% 7.5% 3.0% 3.0%
Siliceous stone Return Total Coke Si0, Ca0/Si0, Al,03 Moisture
A 0.7% 20.0% 100% 4.5% 5.3% 1.8 1.15% 6.5%
B 0% 20.0% 100% 5.0% 5.2% 1.72 1.25% 7.5%
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Table 2. Experimental condition of pot test.

(a) Large size pot test

(b) Small size pot test

Pot size

300 mm¢ X 500 mmH

90 mm¢ X 450 mmH

Bed height

500 mm

400 mm

Suction pressure

9.8 kPa (1 000 mmH50)

9.8 kPa (1 000 mmH;0)

Measurement me-
thod of product

Sereening S mm  after
five drops from a hight

Screening S5mm after
100 rev. degradation with

yield of 2m with JIS shatter | 510 mm¢ tumbler
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Fig. 1. Effect of Al;O3 content on yield and FFS.
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Table 3. Granulation index® and M. S of raw mix
(reagent add to BASE-A).

Al,03% 1.0 2.0 3.0 4.0 5.0 6.0
GI* (%) 90.1 83.5 84.4 80.2 78.8 79.1
M. S(mm) 3.06 2.98 2.92 2.82 2.72 2.72

*, GI={(—0.25mm in true particle) — (— 0.25mm in psued

particle)}/{— 0.25 mm in true particle} X 100
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Content of Al203 (%)
Fig. 2. Effect of Al,03 content on NO,.
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Fig. 3. Effect of Al,05 content on sinter quality.
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Fig. 4. Effect of Al;03 content on mineral con-
stitution of sinter.
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Distribution of Al,03; content in sinter
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Fig. 6. Changes of sintercake structure with Al,O03
content.
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Fig. 7. Changes of pore and solid structure in
sintercake with Al,O3 content.

BB L O+ 5 mm EBSILOKARN % Fig. 7 1KY
EHEE IR LT, AlOs BSOS L 2248 RBE
B (CTL) ol & BBBEREES (CTH) 0 id 25/
B EAT Y 5. BEART 0 A HIKRIE ALO, K5 DM

—101 —



1056 % & W H T8 (1992) FETH

Table 4. Effect of Al,O; content on permeability
of sinter cake.

Al,031.25% Al;034.0%

AP(kPa) 1.08 3.14

Air flow 0.5 m/s constant at room temp.

Table 5. Effect of Al,O3 content on total porosity
with PAC method®.

Al03% 1.0 2.0 3.0 4.0 5.0 6.0

Total porosity( %) 45.7 45.8 46.1 50.0 48.7 55.0

a)Al20s 2.0% b)A120s 6.0%

Photo. 1. Effect of Al,03 content on macroscopic
shape of sinter.
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Photo. 2. Effect of Al,03 content on combustion
zone (middle layer).
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Fig. 8. Effect of Al,03; content on area of com-
bustion zone.
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Fig. 9. Effect of Al;03 content on width of com-
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Photo. 3. Changes of melt fluidity with Al;O;

content (Transverce section).
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Fig. 10. Effect of Al;O; content on distance of
melt fludity.
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Photo. 4. Microscopic figure of melt done

a)Alzos 1.25% b)A]ng 4.0% zone.
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zone a Al201% a C/s Q A/S 0 Alz02% A C/S O A/S
Fig. 11. Chemical composition of melt down materials.
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Fig. 12. Effect of CaO, FeO content
on yield and FFS.

A, CaF, 3EAE LA (1-3mm), FeO i3 Fe,0, 3K,
BaO 12 BaCOz sXEEX H T L 2. 7272 L, Fes0,
HRIMBSERARBFF LIS AL I ICa—2 A2 MEL
7o (Fes0, 1% $»7:0 23— 2 0.016%). F B
% Table 2 ® (b) /R T.
5-2 HBRER

N— 2 B BLUE ALO; JEHEZ CaO (Si0, —
E) BLU FesO4 2iMT 5 LK B5HOELE
Fig. 12 IZ/R 3. & AlLO; FE T ¥ ik CaO &
1% SR PR E— 2 2% 505, Fhisx LT

—104—



YUy — = AR RIET ALOs LD 1059

Base FeQ CaF:z Fluorite BaCOs

g0 L Alz0a
)
‘1?4 -
;; 75 &
~ ]
3T 4% s @
> 85 R S REEERLEEIEEE
Gﬂ' i 1 L e L
12
(240)
Am- °
g 28 A (250)
g (210) @ (400)
n 26} (300) "
L ]
W
ot
22 1 ‘.4 1 1 |

Base FeQ CaF2 Fluorite BaCOa
1% 1% 1% 2%
L

—_

T

Al203 4.0%

( ):Permeability of raw mix
Suction press. for 0.3m/s air flow

Fig. 13. Effect of flux addition on yield and FFS.

R ILEL A7, Ca0 % 15.6% FTHMLTY
HERERIITEAETL 2. FeO O HEMICL D
WV, B ALOs BUE O b DI FeO 2% #ME Tid8
Al 205, BEREHEEI FeO ORMIC L A WIKT ¥
B0, EEFRIIIIIFT-ETHS.

Ca0, FeO DA ORKHEIM L BOLRMPE LT,
CaF,, BaCO; # Z N ZhMNHT 2% o8 AlLOs i
FHOBA U THER L7238, BEREEEE % Fig. 13 IIRT.
S, mIMc ko T kA A S R, FEIC BaCOj i3
#10% biAEL, Al,O31.25% O#E & FEKE $ Tl
BT A, BUEEERTNTUET LT B4, BEEHE
T X A EZR LR (FFS1mm/min & 72 0 5 ¥
0.5% FHE) BLEICHBRAHEL TV D, HMPIRE
Td B OB A LB AL L BB AR
AnwrkBbhs, 200, KROHA (1-3mm) &
Tt CaF, SRIEICH A THEREEAEBIE L TV 5.

6. & =

6-1 ALO, RPCEB > 4—r—XHEZILESE,
pEEE, REEOBEFRICOVT

6-1-1 BERSHEEEICRITS R

AlLO; B ORI & - TEURHBRELLL LI VBERS
HEAET 4 2 FEKIGEROMBE & 2 — 7 ZBREEEBH O
MED 2> 2605, ¥, @KL TE, BB
RV AIE S > W THLR 7o~ & 2 b L TRZUEN O
K & 7 B IR AL A B 720 (T EATEIRATE , H#ER D
FHE X N7-RKEIC R - -2 L Ebhs, 8510, B

BETF/AEVLOD, SR THRICER SR 7 —
r—3NOEBEIEEIRIL LM C AFIETIATK & W
OIEEL - BROBBAETE LRV EBERTHS
LEZOLND. PHEENTO I — 7 2 ORRBERIE S HIfE
TRV, HET HRIBRET — 7 ZEHETEa—
22X ORETHIERCL > CEREN AT EERS
BBELTVS, BEOREIMEITKE v (MR,
) LI T eida—27 ANEEICE T TREET A E
G EL b EbRA. FHKEICOVWTRSHED
BT L, WTRICHE X ALO; B XD, 2 —
7 ARBEOLRRENTAY, o a— 2 ADER LR
BEMFHEESNRBE I LIZED, NO AKEOWMIZD %
HHDLEZLNA,

6:1+2 BREES KU RDICRIZTTH

46 DIRAT 12 X X ERR ALOs G DIC LD,
HHERISTSCREL RV, T4 @R RS
1§, NO, MR KR ENSHIZT— 7 ARBED
BALT AL EZOND. TOKRE, REEET (BIE5)
BATSH. zotk, Yy —r—FOREKR Y Fil
<y (RHRTOAEFET) B0 BmEIT§ 558E
MEFL, BILTH2HENECIBEMFETLALE
PR (-

FERELC, BSBEESLOGRETH D ST b, BEESHP O
BARER A < 7 B & 212 & o THEBIC T 5 BRI
AT LI EIOND.

RDI D EALE— RIS 2OERH D, —D 3R
BOBREBRNTHLATI A POEBB I OE T,
)5 15 SRR D R T 5191, A0z B3 OIS
Lo TRHELZAATIA FPORBIBITHIZLEDLS
F RDI W EBALT A 7-%0, ALO; Ko DELEIIEL T
RS HBOME I KT LTS L BbND. 20
Ba, SI LERICHRE (Vv w7294 5%<
EUHE) DBEDL X5 C & N6 BERBRSOBIREL
WEABWBE L KECHEBTHLEDNL. 2% b,
B~ 4 P ORTWRICL > TRETZBROKE
SH—ETH, FEERES IV E AlLOs PRk K1k
FTHEENEL DD HLTHAS.

RI iZ ALO; A oMc X > TlHELTWS, Th
i, AlO; BT OBIMIC LA WHRILHENE V< 7 %
7 A MRS L, 7R Y 4 PIDFEETHOR W
IV LT 254 PHSEMLTWAEHRLEEDIS.
7272, SEOREBIFET 3 — 7 ARMENF LS VEHE O
BTHY, 5BEOLIBRHFAVULETHS.

6-2 Y a—4—(HRICRIFT ALO; RADEE

ALO; By X AR IE TR Y v & —

— 105 —



1060

% L M  HTBLE(1992) LT H

F—FOWBRICKRELZEELRIILTVWBEEZON
5.

BERRAC B THAN T IBRME BB TA T TNy
FORTIZL A LRBEIET, BFRBMKICL 205 THA
BFOBBBXUEGHRIEZ DRTORES MR Sh
5. BEAHEIT A L, FOREBHSEERTILOTIC
LAHZERELY, BREBANTIMBEORBOFE L%
A CEERPKFEHAICBE L 258K L T <.
R DB PR EVEBERRILOEREEFSICT5E
B, BRBEERUTE B ARBEERM ORI — (B, =
RICHME)EREL T DTREVIEEZ NS,
B X BB T B O T FVERTH RBIMES
W E LTwB2S, BROREN B ISR T Ok
DA O FZRITMICEBAILOER IR RIFT &
ZExohb, MIEOREIMEIREE, s X OKEE
NEEEET S, ZoREOYHMEIC ALO; B DS
RORKESEELG 25D E5BORTBETH B 45,
BB OBREMER S-S, BRICBILEMOTI VY
L7254 POFERKELZBRE--TWHEEILA
B, ANITLT 254 bDERBEEICIIHL 235D
5, BEHSDICXLEHRINVI YL T7254 Mid
- IS K AR L, SAREICAMEYRET S
EDHEETHDHELTVAD, MBORBMETRHEEHE
& DBEREFFAEAL, PVIILT 254 FOAER
ARETHI LI ARBERDRSL. & 512, HLEY,
Loo®® 512X % & ALO; A oMz a vy A
7254 FNOSRERIBENERL, BESHAT DL
LTwas, WFRIZLTH, IVTT L7254 DK
BEZDODD LD G, A0z BTHEMIC X 5 ARt
BAHDOAN T T L7 2974 MERIZE - TEAENFOE
B X OB BSILO ARV EART] R A B MR A
REILIEHNEETHAH I L2 5HAOFERIIFL T
b, ZOZLIZEHST, BHY, BHMETHLILEDOT
BV —FHPEEENBVWEELIONS. B
BOB—M#I2, B OmEIME RS LN T Ak 5 2
KR E DU (PIZEAINT Y L7254
MAERE) CHENCEEERITLANS, BERRFO
BRI BEFNZOLOB L UEBLRILOERIZK
EAEBETHOEERNTFTHDHLEVZ D, —F, BIRIWH
WICHEIL X5 EBE T EEA»SERS®E S A
BV E DR L EREREH K TIRVWEEEIC 2D,
TR TIPSR L5 HEFILOBEL L
D, BRI EHMSFET A LB EIONS.
ZOWIEFFHZ S0 W TRSHRORFEETH 5.

7. B B

BFE R ALO; AL 223581 BwT, ¥ v ¥ —
F—¥EEELE VI v azBAXOREL, LT
ZEDHER SN,

Py —r—FREEFILOKA B L UREKRT 04
A PRE S N 2HEENEEILL, ThemReL 22 mas
REHL G FARICEGRE DIV EEIC 2 5. R, HES
S RIRBETTAH O EALIR 3 7 a 2 EPHBOEED A
w53, ThHOvsaLEEEE (BAsXORILE
) OEBOLRKEVWEEZONS, b s uiik
ZILOWARF KL, AlOs BSOHINIC X - THEmMM

AN LT T4 MDERL, BREARE CORKO

TRAMNOHREAMET L, 32— 27 2BEERR 2 Bl
TLOTBARI % & RBEERTFT OMEEI BT A I L ich
. YERELT, B ALOs FHICABRBIE 2 B0
HEMPEEZTRBE, SYOMENTE T,

X 13

1) Plz, i & SEHENER, IDFSKER: 8 & 9, 58
(1972), S48

2) 4K, HEER, EEE—, FIREL LM, 59
(1973), p. 1209

3) HLEBE K F&H, GH Ih, HFMIEE: LM, 69
(1983), Al7

4) BB, REES, WL, &F £ %M N
(1985), p. 1830

5) RETHE, koA, SHkt, E B S%L#® 72
(1986), S829

6) HO 5, Wk Sk M, 72 (1986), p. 1629

7 ) S. Kasama, T. Inazumi and K. Sato: Proc. the 6th Int.
Iron and Steel Congress, Nagoya (1990)2, p. 118

8 ) VERERSZ: 9%, 28 (1981), p. 99

9) AEMIESR, FHK, ffaSeL, EsE, SER—
4R 54 %= No. 1882 (FHLICE 7 A)

10) BEBPZEEE, O, FAMEGA: 22K 54 & No. 1938 (F
H3ETH)

11) B - BEOPHEEE (SEENLARMESES B
Mmas) (1972)

12) MEEATH, fkekte, B & e, 66 (1980),
p. 1801

13) F. Cappel: Proc. 5th Int. Sympo. on Agglomeration,
Brighton (1989)

14) FéfABEL, SHEZ—, NIIEST: $& 40, 68 (1982),

p. 2207
15) BEK—, &K 38, NDIEZ: L8, 57 (1971),
S385
16) MBS, SRHMe—, MIEHE: k8, 69 (1983),
S119

17) $ LBBEE, # FHw: gke 5, 68 (1982), S89

18) S BRI, BUESOE, KAES: ME e 7ot %, 3(1990),
p. 62 :

19) MEmfri, G @, P O, AR BiM, 73
(1987), p. 1893

20) C. E. Loo, R. P. Williams and L. T. Matthews: Proc. the
6th Int. Iron and Steel Congress, Nagoya (1990) 2, p. 31

— 106 —



