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Agglomeration and Densification Processes during Iron Ore Sintering

Synopsis :

Tadahiro INAZUMI and Shunji KasamMa

Agglomeration and densification processes during sintering reaction have been analyzed through the use
of X-ray tomography. Agglomeration and densification degrees were quantified by calculating the X-ray

transparency of 0.25X0.25 mm pixels.

Evaluation of sintered part in the bed whether the part is weakly,
appropriately or excessively bonded and clustering degree are possible with the technique.

When excess

fuel is used for sintering reaction, uneven sintering phenomonon occurs, resulting larger and denser lump of

sintered parts and unsintered parts generated simultaneously.

It is recognized to be possible to describe

agglomeration and densification processes by the percolation model of fractal theory.
Key words : sintering; agglomeration; densification; fractal; percolation; sinter cake; yield; product size;

strength ; uneven sintering.
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Porosity in a pixel (%)
Fig. 1. Relationship between solid structure in Table 1. Experimental conditions.

sinter cake and CT value.
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Blend of seven kinds of ores, Limestone and
serpentine (Si0y : 5.5%, Basicity : 1.8,
Moisture : 5.5%2)

Raw mixture

0.3mdia. X 0.5mH
12.7 kPa (1 300 mmAq)
3,4,5,6 and 7%

Pot size

Suction pressure

Coke ratio

Measurement method of Screeninﬁ after five drops from a height of
product yield 2 m with JIS shatter test apparatus.
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(a) Raw mixture (b) Initial stage of sintering (c) Middle stage of sintering (d) Ultimate stage of sintering
Collors
Red : Over-sintered portion Blue : Unsintered portion
Green : Properly-sintered portion Black : Pore

Photo. 1. Experimental result of the CT value change with the progression of sintering reaction.
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Photo. 2. CT image of longitudinal section

through sinter cake of Wakamatsu sintering 0

machine.
Photo. 3. CT image of longitudinal section
HOBAHDCEHNTES. INODBELBRET S L, through sinter cake.
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CTH = 100 X H/S --vvevevesseserernennnrannnananianns (2)
CTM = 100 X M/ S +rerereeeenereroracasasicniiccne (3)
CTL = 100 X (L = 0.5E)/§ rereereereeremeeseeee: (4) Photo. 4. Example of uneven sintering in sinter

P=100X(V+0.5E)/(H+ M+ L+ V) - (5) cake.
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Table 2. Operation data of Wakamatsu sintering
machine.

Date Feb. 25, 1986
Production rate 1.12 t/hr/m 2
Yield* 74.9%
Height of bed 61 em

Coke ratio 3.47%
Shatter index 91.9

RDI 32.3%

* Yield = 100+ (kg-sinter)/(kg-sinter cake)
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Fig. 3. Relationship between ratio of unsintered
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Fig. 4. Relationship between solid structure and
degradation index (—5 mm% after 100 revolutions
by 550 mm¢@ drum).

ZL, BEALSHESAT, ZOTEHOBERAE T 3 K8
&I o TCWHETH D, 2B ATHREER MG
PRAT LAXZC L HBEREEZ OGNS,
LRI, EBOY V¥ — 4 —F3ARHE—T,
F B P ER TS L - RS 2 ST ARICH S
bO, BIEICHEE SR THWAE TS, BEEBRIEST
LAt Th LI EFCEHLBEE L TVHENVR D,
B, ThHREERDOR CTL & HbERE DI
IBHRE L M A H B (Fig. 3). B L2k CTL %
BT 52 & REFICLETH D, RERIRETICR
LRV LEIDOREBRIRLTVS., S5ICHREHICE
FALE L HBBOMBELBITL2ON Fig. 4 THAH. &
K12 CTL 2T S €513 &R E LT3,
CTH "BV HBEL T LIREMEEZ RS v, A5

—110—



BEA B BEE IS 30 B IIRIL, BE LA O #iT

1065

XD BEAEERST T 2L LIBEIIC R o 220 e F X S
5 (Fig. 8(e)). &5I2 CTH #°% < % 5 L [ABRICHE
Ny o7 0B TIRZ O T I REERE AT 4
$hH. L72AH>T CTH ZDbDLUND 2 R %%
BLBOGLTATBLENSS, INHDOEEBEHRE
T 5 & il 2 BUELE O Fig. 4 05 0EEH
DEIHH 6T Fig. 5 DX ) ISBR OB % H0H L 72
o S % B

4. -7 AREERLRRE, BELEORMR

Yy —r—FEERMTE OEO0LH) OBERET
HBN, HENIZAS EBIRE, BEILOBEICESD
DHEFTIER V. £ CREMCOEHERTH S a—
7 ARAREFE(L S THIRIL, BE s LD X)) ik
HI TS A 2 e L7z, FEBRSME I Table 1 TR
Lbne@LETa—27 ARAEELE 3% »5H 7% T
1% 25 KEEICEHE L/, 2— 7 ARSI BOK

B, RE, WECHRVCEEE5 25 (Fig 6).

INOLORERES VY- r—FHEEOBEBRELUTIZ
fRIT L7, BIRILoKES (2 RTWBEDO & D%
NOBEOKEEUTIIAT—LIER) O5AERL
7=DH Fig. 7 ThbH. 77 A¥—H 4 JFWMEHRTH
L7z, M2 EERCTRLANFOWMEL LD, fdic
MR L2 929 =4 A Lz 1 XEo
7R —Fr Ly, WMHTTay b LA ZOFE
7727 5 Vo T L S HB LD FETH B0,
%8B, WTIXTI70OEL ) ZET 57 OMEOMEIT
A— ADEAE 1% BIBICAEY % 2 Fo~TF
5LTH5.

I— 7 ABREROELEEDIZIFTAY—DKE &S
DY — i3 a— 7 ABRGEID 2 VIEA R EINIK
DOHBIZZ D, T— 2 ABFEIHEMT HIC >N TER
WD, 6123 =7 AHEL b ETIMOIREIC
b+ 5. Thbba—s AMLnnEHRRIRIEoR
PLENS R EFE-TBN, 23— 2 ANEL L 5HIID
AL R/ ERICTRESAICHEET A L1240, /N
TIAY—DEHSRVIC D, A= AN ELIIEL
HEREVWHDE/NES WL DONERIZE S 2 ) PEFEE
WERRAE L 72 b DI I 2 K R D R —HEATK & <
BAHZEERLTOVD,

EHIZ, 77 A —OPEW B E TN ERE S
*¥RO7-DH Fig. 8(a) Th AH. MTida—s ADEE
RO L BRSO 75 » FHE(BEOIIKEAL O %)
77 v FiE (BEOERE) okt Rd. o CirER
DEFVRE LBVEEF DB LEEIOND 7 1 LIRICH
X4 DHLD%T I FIETRDI, 75 v FiEdERHE
ERFOCH 7T v F RS BRI ILRER L 2
bDTHA. -7 A%WTIZONEEF Y FA3EL,
P EAEEICKEL BTV, LML 6,7% i

50
2
=
-
© 7,
%
2
2
N
AN AN
N AN
N N
40 50
CTL (%)
Fig. 5. Classification of solid part by CT value.
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Fig. 6. Effect of coke consumption on pro-
duct yield and sinter strength.
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(a) Coke 3%
- ‘ (b) Coke 4%
2? L1 (c) Coke 5%
1 2°® 2° 2" 2® (d) Coke 6%

number of cluster{—)

Cumulative

Cluster size(pixel) (e) Coke 7%

Fig. 7. Relationship between cluster size distribution of sinter cake and coke
consumption. Fig. (a)~(e) show CT images of sinter cake.
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Fig. 8. Effect of coke consumption on sinter cake structure.
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BRD BB A A CTL #HA L CTM 258+ %5 BTSRRI --n e E 2 515 (Fig 8(c)(d)(e)).
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