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Improvement of Strength of Preheated Pellet with Small Addition of Sodium Silicate

Koichi MORIOKA, Junpei KIGUCHL, Tadashi UEDA and Nobuyuki IWASAKI

Synopsis : In the iron ore pelletizing process of grate-kiln system for induration, pellets are indurated at about 1 000°C within a traveling grate and then

at about 1200°C within a rotary kiln. It is very important for pelletizing process to increase strength of preheated pellet, which means the

pellet crushing strength before a rotary kiln, in order to prevent the collapse of pellets in a rotary kiln. Therefore, to strengthen pellets suffi-

ciently within a traveling grate with shorter time, an application of liquid phase sintering method to palletizing process was studied experi-

mentally with addition of sodium silicate solution. The results are summarized as following:

(1) The strength of preheated pellets was increased by addition of dilute sodium silicate solution with low melting temperature.

(2) The strength of preheated pellets with addition of sodium silicate solution for granulating water, was much more increased than that

with addition of solid sodium silicate.

(3) Addition of sodium silicate solution did not influence on reducibility, reduction degradation index and reduction test under load of

pellets.
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Fig. 1. Schematic illustration of grate-kiln system of pal-

letizing plant.
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Fig. 3. Simulative image of additive arrangements among
alumina particle.

12 ASELL . D F DTRIIAI D SRR T OB pa ] TRAG S
S AETT I L AHEAT S, UTOERET >
R C 7L I FE - L AROTREEAED , 5%
O U AKETRERL . 300°C DR H TH
JEERER L, T — LRI KON E A L 2.
Fig. 3IcWifi G2~ . HES P VAT IT
F— L OFER,. BLUTILIFFE - LRI REIRE
ARLUTHEL TS I BB I,

Table 1 125§ B k<L v MRV SAD LR

AT, XLy b OFERSIG CORERE AT 5720,

FEHHETH 5 BEEA A 1-2mmiZ A L THEBROSTET,
RIMAIOFALRIE & 7=, PR & CNTHLRSETIE, W
BECEERE T b U A D FLEIRRE & BRREICICE D » 72728
EPMA M2 & » CAfEikEEA Tz, ZD~ v BV I
HAFig 4107 F. T M) T A0S MSS, RS M) Y
LASEER T OB AR AR T ORE £ H D ENT
WBZERGHD, £, —EBICIREER T OWNEE TH

283 I




. 234

$%E$A Tetsu-to-Hagané  Vol. 87 (2001) No. 5

BT PV AMRBEL T B LEEbIIB S RN,
AL, SRR T ORILNEBIZEA L 7= & D & i X 5
5,

BLED & 5102, KE#RME Ao, SGHSER i
T b)Y LEFEER BT LN TEBWMREMEAS A X T
EWRGF o7z,

KIS, 7L — MEBIZEB T B BRI 51 C Fig. 20
BIRERNI R E B LS IIAe 24 F EHEEF b Y & 25
K TRIGERT 2 2 T2 2DV TR 3 =0 D FliEE
BRAET 572,

2.2 ANYEALPMEHBRT MUY LADORBEEHE

SR RIZEERR T b ) Y ADTEIET B 50k 4 Kl 2 7~
O, SR EMBRIORAI L REICEES N ) Y L SNEE
ENTzZAABENL o PO FRUER LRI L — FrSx— 0T
IR %GR A 7=

125 um U ISR L 228 H B %, F1E20mmod ¥ 4 2
Z RO TIERERR I L, 1000°C DK SUFRBH S 8 BERSHERL L
T, FAD 8mm D MBIRGR & fER U 7=, Mk e o D)
B DORILEIIL, #925% TH - 7-,

OO I i % SRS L 7= &, FEEEF L U ™ 2k
BWE NV ROS TEB¥BOBISEANE L, Bt s

Table 1. Chemical composition of iron ores.

(mass%)

Ore T.Fe FeO CaO Si02 MgO Al203
A 69.5 28.8 0.4 1.4 0.6 0.3
B 67.4 0.2 0.1 1.7 0.0 0.7
C 57.2 0.0 0.1 5.4 0.1 2.7
D 62.8 0.3 0.1 4.2 0.1 2.5
Surpentine 5.2 0.0 1.5 39.4 36.8 0.7
Dolomite 30.2 1.7 20.5 0.3
Limestone 54.8 0.6 0.6 0.0

2mm
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Fig. 4. Simulative image of additive arrangements among iron ore particle.
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Fig. 5. Simulative image of reaction between additive and iron ore.
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Fig. 6. Result of X ray diffractmetry of reaction simulation between additives and iron ore.
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Fig. 7. Schematic illustration of procedure.

Table 2. Mixing ratio of ore and fluxes in pellet.

Ore A B C D
Mass% 20 25 10 33.6
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Fig. 8. Schematic view of test induration equipment.
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Fig. 9. Relationship between holding time at 1000°C and

preheat strength of pellet.

Ly bEBERILZ26 &, 8IEEE T 110°CIZ TSI/
DI _bwzgtk, BERUIZHEL 72,

3.3 WM&

BERARBRIEE # Fig. 81T T, BEREHHNE, &2k
K[KEHKA T - 72, BRUIPOHEE OREHATEREIZR
ELldbE, ERENL Yy bE2BRICHRELZZ2T VL 2R
DONTEERE— X —FHOTIFNICKET X872, KBHEE
OHLEICHRE L -RAE M k- THEBELZEHRL, B
THELZFHBL 520 FIREEAHIEL .

T H B IR R ST ER R L 22, RS T 8,
ERE—4—AHVTHZT% LR S, RIREHOT, H
RBHIU 7=, Bk, 10fo~xL v FERDE L, B
THEEEERE, BLUBEILEAAEL 2,

4. RBRREEER

4.1 BECRITEREGRBEODE

BEBRRT O K FLE AT 27% DEE L » % 1000°CD K
KEHR TR L, YBUE CORFFIFRE A2 28 U 72D
JEZ AL % Fig. 912 ¢ . MRATOEME L v bIZKI20N/P



10* T — }
——e— Non addtive pellet

e (. 008%-addition pellet

100 - —ae— (. 08%-addition pellet

102

Preheat strength (N/P)

]01 i | 1 1 1
700 800 900 1000 1100 1200

1300
induration temperature(°C)

Fig. 10. Relationship between induration temperature and
preheat strength.

DMEERL, BRMAIOEEI K IBEZIFADLONE
Moty ZHUIZHLT, BRBEORL v MIRMAIORE
AR LT, 0.008%, 0.08%DWWTFRIZHNTE
HEAKNE MU 72, RIFIEB AR &5 L&A M
T AEENT, RMAIOFEIZLS TR OIS, BEMD
RV oy b, R 18008 T I50N//PIZET 5DxE L
T, 0.008%RM UL 72XV v MTIRFEFEER A 08T & 150
N/PORE A #EZ , RIFFEFHE A 18008 12 2T, 210N/P
DBREERBT D, 0.08%HRML 721 bIdERFRE
600F T220N/PIZET 5 A5, 1800FH{REF L TE 230NPD
WM LR a0, FEFFRSE LYy ME, RnA
DEELELIUCEEIZLSFIRIFRICKRILETH - 7.
RIMOA AT IC RITTRET, RIS & S 3758
EThod, BMBOMEIZRITTREDT, RS
VI EBHETH - 72,
4.2 BEICRIFITEREEOTE
HIfiEECRLY v b AKRKFHRDO Y & T, BBIRE %
ZE LT 107 FIBERL U 72 e D58 E 45 1L % Fig. 10128 §
1000°C D BERL S MF T, IRIMAIOA BIZ K 0 EsE =R
BohBH, 1100°0C LD & ERTHEKL 22XV » P TIE,
WIMBIOEE RS 6 kv, BRI, 1220°CIZH01T 250
kgPU OB AR L, FIL Y THERL -HORGMEIC
Y4325, b, RICEETHERLZXL v b OBIZKSL
HOEVVIR SN G577,
4.3 BEICRIFTRMNBOZE
MM EAZHEL THER L 72, [ALE27% DN
Ly b % 1000°CIZ THERK L 7B D58 % Fig. 111287
Bz i E R OB S b)Y v A E0.125mm U F ISR L
THRMLUZBAOREEL L TURL, HEET L) T4
AARERIZUTHRMLZXL w ME, BEOHEEF VY
LEBMUZENRLy P XD FELLSRELRBEATL
TORER»S, HEEF )Y AKEREHCTHEST

83

HEEF b U Y AOMERINIL S XL o b TEGREOWRE

1000 T
800 — " .
Addition of solution
@ 600 @
2 >
£ 400 [ ]
2 Addition of
o solid
»
k]
] —————1 w— k.
5 200 /.‘. 1 Target strength
N ISP O S —
100 — | Additiveless
J
0.0001 0.001 0.01 0.1 1 10

Additive (mass%)

Fig. 11. Relationship between additive amount and preheat

strength.
800 [t : S
[l Without additive pellet
700 -
B 0.08% addition pellet
600 |
a
=
= 500 -
=
)
=
p 400 |
2 300 -
@
&

fron ore

Fig. 12. Effect of iron ore on preheat strength.

3 200N/POIRE 2155121, SAMPOHERET P T LR
FE % 0.008% > 5 0.08%FEEIZARE T 5 Z L AL & I
L7,

4.4 AR EEEDORSR

Table 11278 #if 2 B TR L, 1000°C THEM L
7B DR % Fig. 121283, SE DR ERIRAEHMIZE D
KELS BREBZENDNDB, 72720, BAIE -G OE
WALy NOBEY, BRI LIZKEL BES 0, BE
A ER R E — BRI R T X R,

FIEERD Fig. 412/ L& 512, SAICK - TIRM
Al T RIS, SR ARSI S TL
5L LURHDBEBLLHEE IS, Table 3IZAKFITH
EL -8R L, BT b ) o L KIE R K OKE DA
FAEBIE LR ETT, Table 3& Fig 120K D, &%
AR KEVEL PEREAKNE L A AERICH 5 L HEE
ENBH, LB, SHOFETH 2.

4.5 WENL Y POBRTMICRIFTRINYOTE
1220°C £ THER L 7= XL v b %, BILikBk, Eithik
RBR B KO EEICARBRICHE L 7=,

287 I



288 §$%&$8  Telsu-to-Hagané Vol. 87 (2001) No. 5

FRERAE R % Table 4 5 K UFig 131284, RMAIDOA 12
KB, EITREM, B OEHEL» SHEE XN D
BIELHENOEEIEB D NE» o7,

4.6 ERARESR

MEMN1EXL o P TBICBWT, ERRMARIZHER
T MDY AKETR RN U 72 ERRABRK % Fig 14 127”9,
Hfg b)Y LAOFRME®% A & PEGSRE DG AR T X
7oo ZOBTVEEEEOKT %2 X 24 EMSKEAX % 2B
FECRBL L, XBE F COTFEBMBEOE{L 2FH N7z, XD
BRI L T, TEBEIRLRET T34, X20%DE S
THLHE 100N/PEFERT A EMNTETWS, KHIZiZ,
BEOHREEE»P GBS L-HET M) o L EEMOSHRE
DTEBEOK T PRI A BHR TR L 72, THIERE FEED
NS M) O LAORERMHREZELONDS, 725K

4.7 MOBFICE T DEERELEORE

KEIZKDIRV y P O TPEGEERM X H = X 4 % HAE
ROBEH» RT3,

WA R ISR A DO BERSHLEEE T BRI TH 5,
Fio, AXAFORIFM &SN BRIELTAL Y T 4
T4 FHEL, ALY LT T4 MBS I
REE T IMEIRE TN TWBEY, £z, XLy b
IZRXY M FA M EOKTEMEMA T, BERELXS
FERHBH, Thx U TEER TR L8 » i L
RS T 5 L AL MY 5 5. THERERT, &8
ZH5WNZET Iy 7 DOBEIZBETAMEICBNTEL OB
A H B, ThoDFITIE, BEREOBE THMEICTRH
AR EEZ SN SMBSHE IR TV 5,

BEARBRIF I B8 X W LR L o b OTERE, BIDRHE 200 ' ' l '
S—tos = . N —- L
BXUBRBAEAREL 2BR, RIMETE 0ZRIZAD % 150l . . A
£ with Additive
Btz 5= O
SN o 202_ 100 SN
8= || Additive effett
S 50 o e o’ ™ E
a without Additive
i 1 l L
Table 3. Contact angle of water and sodium silicate solu- 00 ' ' ' '
tion on iron ore. ZgE 4t .
53 E
gegey 7
Iron ore B C D Pl . WY
Contact angle of water 25.2 26.0 40.7 Eo, '
(degree) 2 201 V )
® 15} % E
=
Contact angle of @ 13 / / /
1% sodium silicate O 0 1 2 3 4 5
solution 28.2 33.8 43.2 Time (day)
(degree)
Fig. 14. Result of plant test.
__100 T Y T T 250
TR T
o 96, 80k —&—— Base N .___/ 4 200 E
8 o | T 0.08% addition £
o P 60 | === 0.008% addition ﬁ\»_ 150 &
8% P o
f =
5§58 40 Al 100 3
0 é" 20 4150 o
o5 <4
o, o ©
600 800 1000 1200 1400
T (°C)
C : Contruction degree
R : Reduction degree
P : Pressure drop
Fig. 13. Results of reduction test under load.
Table 4. Properties of product pellets.
Sample Non-additive-pellet 0.008% added pellet 0.08% added pellet
Porosity (%) 26.8 27.2 26.5
Relative reducibility (%)* 82.3 83.5 80.2
RDI (%)** 1.9 1.9 1.8

* Testing procedure :JIS M8713 Iron ores — Determination reducibility

** Testing procedure :ISO 4696-
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