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Properties of Core Ore Required for Sinter Mixture under Large Amounts Usage of Limonitic Ores

Takaho OTOMO, Yasushi TAKASAKI and Takazo KAWAGUCHI

Synopsis : The fluidity of melt formed in the sintering process of iron ores is an important factor for producing a high-strength sinter. When using a

large amount usage of limonitic ores as core ore of the quasi-particle of sinter mix, it is predicted that the fluidity of formed melt decreases,

because the solid ratio in the melt increases by an acceleration of the assimilation of the core ore with the melt.

In order to control the assimilation of limonitic ore, basic researches were conducted using a modeled briquette, which consisted of a disk-

shaped iron ore core and a shell layer of fine mixture composed of Fe,0; and CaCO, reagents. Assimilation rate of various iron ores was

measured, and then solid phase ratio in the melt was calculated based on the phase diagram of CaO—Fe,O; system. According to the calculat-

ed solid phase ratio in the melt, the fluidity of melt was discussed. The results obtained are summarized as follows:

Fair linear relations were obtained between the porosity of core ore after dehydration and the combined water content of the ore. The as-

similation rate of core ore at a specified temperature was represented as a function of the porosity of core ore after dehydration and the hold-

ing time at the temperature. The diameter and the apparent density of core ore influenced the calculated solid phase ratio in the melt. It was

suggested that an optimal sinter structure was achieved by mixing a large and dense core ore at about 20 mass% in raw mix.
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Table 1. Chemical composition and combined water (CW)
of iron ores (mass%o).

Ore | TFe | CaO | SiO2 | ARO3 | CW
A | 6769 | 0.74 | 098 | 2.08 | 1.12
M | 6391 | 005 | 242 | 0.81 | 4.79
O | 65.08 | 0.01 086 | 034 | 5.79
L | 62.66 | 0.02 159 | 096 | 7.36
K | 5670 | 067 [ 550 | 2.60 | 10.83
CW: Combined water
Liquid Ny __
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Fig. 1. Schematic diagram of experimental apparatus.

a4 PEREE, RIEA I Ty LA L 72, Tablel (8%
SaDIEMRERT, kb, BRKEHERIZN25 gD
F% 900°C T 1h, N, KM (0.2cm*min) TEREF# O & B
DETR L, IThOOFEBAR, SaDmeiskcdL
FOWE L FOCBFADEHLREBIEDFE AT > 72, &
B, OSAIRIMNELVER SSLEDRED ALMHIL 72,

PRI D MEZ RALROPE T, BLE2 L4V EY
FAHo A —BLUPL A —fIZXDEZE6mm, & X 2mm
WL U 7= ARG 2k & Uz, $k8Em o [RLs g o
WE T, LY A ZICNMT U &R E~v 4 4 bl
LR AN v LFREDREA R TALA LA MERE
(9.8MPa) L 72 10mm, & & 6mm®D 7 Y & v b &K
L7, ks, WY BRIIE % CaO-Fe,0, R D FEARIMA &
T 5728, IRAWD CaO R 1Z CaO-Fe,0, 2GR VD 4k i,
T H B 20mass% & L 7=,

Fig. LIZZEDOWIE 284, MBREHE 2379 7 v
FEASLYR (NEFE12mm, B 10mm) 1ZHAK, &
SIhEL YR (N 14mm, & & 15mm) ZAR, Kot
WMMBFANORBNIE LIty M, ZXKAT
(0.5 Nem?/min) 12 #54>7T 200°C/min D HE TRREDIRE £
THIR - RIFHR, WIRBRTHHAIL 72 He 77 2 238 EEP
K DWRAHT (0.02 Nm?/min) A EI L 7=,

72

80
1200°C Iron Ore
s 60 o
K
540 H
3
g
& 20
\
O a3 Y- 1 1
0 02 04 06 08 1
Pore size (mm)
80
1350C Iron Ore
< -———A
g5 L
> K
5
g
&
0 02 04 06 038 1

Pore size (mm)

Fig. 2. Size distribution of pores observed by microscopy
at a magnification of 200 after heating up to 1200
and 1350°C.
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Fig. 3. Relation between heating temperature and mean di-

ameter of pores observed after heating.
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Fig. 4. Relation between combined water content and
porosity of ores after dehydration.
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Fig. 6. Changes in diameter of equivalent circle of unas-

similated core ore at 1250°C.
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Fig. 7. Changes in assimilated amount of ore at 1250°C.
(Assimilated amount=3.91-equivalent circle diam-
eter of unassimilated core ore (mm))
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Fig. 8. Relation between porosity of core ore after dehy-
dration at 1200°C and assimilation rate at 1250°C.
(Assimilation rate=(assimilated amount) / (holding
time))
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Fig. 9. Relation between porosity of core ore after dehy-

dration at 1200°C and assimilated amount at a
holding time of 0 min.

EEPTE S, LT, 1250°C TORILEIZINELE
SALE (Pygo) & () DBABE L2 XRATRE 5.
[EL & (mm),,5,=(0.063+0.0075(P )
+8.92X107 1 exp(P00)) t+(0.027(P,00) —0.34) =+ve-+++ (7)
[Al#k1Z 1300, 1350°C TORMERIZLTO LS iIckT 2 &
MTE, ¥, 1350°C TR OminicB " TLE
LUK TERIZAMEBEIL L 72729, ABLXUOMEEFD
WREERZEL 72,
[FMEE (mm),30,=(0.89—0.057(P,54)
F0.021(P300)* +3.3X 1077 exp(P,,00))1

F(0.065(P ) —0.72) weevreerersemmmiiiiiiii (8)
[FMEE (mm),55,=(0.056(P 50,)—0.12)t
F(0.071(P 350) FT0.42) cevmrerrenenmmiiiiii (9)

3.3 BURmEMEDOSRE

(TYR25 (9)RTEINBFALEIZE DX, RIHD
FLE % B H R, RIS O Fe,0, R % K, CaO-Fe,0,
SRIREER D (2B D AR O EIMEBIA £ B L, RO
WEMEIZOWTRET L, &%, BEHEAOELTELT
DIRE A FE L 72,

1) ROBHEERURE 113 ERIRAZSE R 4 03 OB 23 9 78 L 7= [ DBk
RoOZRBKE L U, FDEREE %R - 72 £ S HERER
THIHRR SRS 5,

WP a i ERROEBRTCHE LA M L KA E L,
YA ORMMOEERIZEE L | §A O EIRE S
13 Fe,0,100% & § 5, &k, BIADRICESO M
EINEE RILE (P ) ISR D EEM L 72,
Bghamii, 2,3,6,9,12,15mm &4 5,
¥R AR (WIHHRIAE ) 13, CaO-Fe,0,R D Ht i
H T dH 5 CaO 20mass%'D &5,

LUK T 2R 0 CaO IR X 2 Btk D i R EHET
10mass% & 9 5,

2)

3)
4)

5)



6) fRFEEEE 12 1250, 1300, 1350°C & U, fR45HFRTIE B4
RIbEZEE L TsminETET5,

7z, MEEO RN EE & KA O MBS ILE L
SADEEE (48gem® &E) LhEH Lz, ZOMR,
AM, L, KEADRHNTEE L, ZhZh 424, 3.82, 3.45,
294g/em* &85,

Fig 10l G OEZE A 6mme LZED 12506 LU
1350°C TOREMHE G ORI RE /R T. 1250°CIZH T
&, ASRA T I min BB A S BERHEIA 28N 5 01z
$U, ZOMOFA TIERE ORI, FEA 25
MIBZehnbhrsd, ZHEATA TIEEILHRE /DX 0
72%, 1 minFEER I Fe,0, IR AIRRERI O WAMHARIZET 5
ZEEBIRL TS, £77, L KEATIEOminiZB T
M ATEAE L, 1250°C 123 U 7= BHRE T Fe,0, 215 A3 [ ik
HAFRBEDHIRIZE L TV BT 4B LTS, £/,
1250°C TOEIFHFIA S, REFEICA 2D 6 TREMKE
BEOBWIGIZEAZ WA, A, M, LA TR
zWHWmmifm%mTémtﬁb,Kﬁafm%ms
RN —EIZED, ZHIXKIEAPR20s TREIZE
WHmLttbfbé Ltﬁof 1250°C T K i
DA TIRERE 2T U220, RS A3 E UHA 12X
SO DK EREOEIMNZEVEHEBI A SHMT 52 &
k5,

—F, 1350°C Tit K i Cid 0s, L $i45 T34 255, M
R TIIR I min B8 U 2B RTTHO MRS TARIE L
-EMHEEY -BIZAHY), ZOEIERKEREEN S
WIEENX N, ZhEFILEDSFR CHAIZ W T B fEaK
SHENSOIAIZEMABRTILENKE WD, #gH
BT 5 F,0,ENKTT220TH5, /4, Al
TIIERFHRER DAL I O GBI A 2 U, %93 min 4%
WRICEAIEME L, BHSARREE<E5, Lk
BoT, BEAKREERNESOEAGEMHAL ZBRICERTE
B8 5 B O BN < RIS R o TRISHEN T 5
EWVIRERIZEER T B BRI, ﬁmfiﬂﬂ@#
MIEFTIZ K DR O Fe,O, IREADHIZ EH L, Zh
Kih@m%ﬁﬁ%mﬁétwmﬁwf@&#&hTé@
Zxtl, BRTEREADOBEMFEMLAHET L, RS
Fe,0, D LA W=D FEMEAME T L, Zhizk
DRROFEMEN LR S22 L ISEET S LHHATE S,

Fig | LI PRERIRFE # 1300°C, PRFFHEM % 2min & U 7235
B ORE BB S OB AR A2 a0 REHTER I L

TRT . SAEN2mmDBATIE, WTFhOgRIZE W,
T 2min INIZHEREIL SR T 35729, SIAEEDK

0 (FEASEREI/NE D) FAIE E i EEES H
B %5, $AEN3ImmE LT6emmDGA TIXELEE
DM O EARIAEEMN L, BEDSLEE
YLk 2 LEEHIA AT 5, SISO %EEBRE
i & /N ENIEA I 2 min I SEG O AR R 23 4% T

75

PP % L B IF O BEREBURH 2 B ARG O el

=
S

1250°C

Iron Ore
—O0—A &M
oL —<—K

B W
[T

Solid phase ratio (mass%)
(e
<o

20
10
0 [AS .
0 2 4 6
Time (min)
60
50 Tron Ore 1350°C
—0—A ——M
40 | 0L ——K
30 |

Solid phase ratio (mass%)

—_ 3]
< =] <
%

Time (min)

Fig. 10. Changes in calculated solid phase ratio in melt

with holding time. (Diameter of core ore : 6 mm)
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