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STUDIES ON THE SINTERING MECHANISM OF IRON ORE PELLET (I)

Nobuo Nakamurae and Yutaka Szto

Synopsis:

In the previous paper, (Tetsn-to-Hagané vol, 39(1953) p 297; Nippon Kinzoku Gakkaisi, 17
(1953) 122;126 the authors described on the agglomerating mechanism of green pellets.
This report deals with the sintering mechanism of pelleté at elevated temperatures. At first,
the authors observed a great difference in the microstructure of a sintered pellets which had
contained a little carbon powder before it was roasted in comparison with pellets from the
combustion-chamber-type pelletizing furnace. In the former one, there were angular hernanteh
crystals caused by grain growth of magnetite in earher tlme of roasting, but the latter was
usually constructed with hematite crystals network.

According to this fact, the relation between grain growth of iron oxide crystal and the atmos-
pher of roasting was very important. And then the authors investigated the phenomena of
colour changes of roasted pellets by electron-diffraction, and decided that the colour (dark
blue) was only caused by the dissociation of ferric oxide film, and it suggested that the
dissociation should have promoted the bonding of each particle. '

On the other hand, the separation of water and some amount of basic gangue mcreased-

the bonding in the form of a solid reaction.

I, #%

BTERD? TUVTid green pellet DEFEEIEIZ OV
TR~z h3, AETIZ Pelletizing jRICOIWNTHR § HE
BT T H AR PICIS 1T A 8kE5n pellet DEERS
FEIZ DU THEIES & 528 OS5 %5k ~7z. T DT DR
& L Tix Cooke®, Tigerschiold®, Joseph®, Rid-
gion® 5D & DS 5 HiFERFMANT magnetite H B L
12 hematite DOFIRICIT Zaﬁmaa%fﬁ D& 2 U T
WAL L L EESEDHEHTL B &, B IGEE
magnetite %z D DDEsEHIZD 370 KL DA U
D9, FEoICEEFOMNICL 2EENEETHY, B
SRR D TRIGRY I3 b TRIE X D 1A%
LT3 ETHDT, LN 5OBBIIHEESIEmMmDA
2 HPIET RS, KD SEIENOERSOBRERE 2 LD

IR TR P EE IN TV, XD TEEREBFE
ELHLLEERZ D LKL TZOREOEHZH LT
A EERATT.

i

II. %@Eww Pellet o>§$

3%, green pellet Z® § DIT 2«3% DRE»E

HCI-Sncl; etched. % 400(2/3)
Photo. 1. Microstructure of the roasted pellet
center contained two per-cent carbon when
it was green, showing grain growth of
magnetite crystals that were oxidized to
hematite.
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Photo. 2. Microstiructure of former
pellets, showing network bonding of

hematite in its outer layer.
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Photo. 2. Microstructure of the center zone
of a pellet roasted in a combustion-cham-
ber-type pelletizing furnace, showing net-
work bonding of hematite.
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.‘Fig. 1. Relation between sintering tempera-
ture and crushing strength of iron ore pel-
lets in various atmosphere. Pellet size:
15mme¢. sintering time : 30mn. ore: magne-

" tic iron sand, —200 mesh.
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Fig. 2. Change of strength vs. temperature
of chemically pure hematite pellets.
Size: !lmm¢, time: 30mn in air.
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[ Photo. 4. Electron-micrograph of chemicaily
pure hematite pellets sintered at 6C0°C
in air.
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Electron-microsgraph of chemically
pure hematite pellets sintered at 800°C in air.
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Table 1. Chemical composition of the; concentrate and the tailing of the beach iron sand.
f ' i . i ' ' R
Sort T.Fe FeO | Fe&0;  TiO: | ALO; | MnO 1 CaO | MgO Cr.0; | SiO.
Concentrate 6082  22°94 61745, 7°29 | 4°83 | 0°86  1°49 - 1°35 | 0°14 | 200
. o i
Tailing 2637 i 8°55 ] 2819 | 1849 1083 0+86 . 393 . 3°98  0°1l 18-44
q t —
Table 2. Relation between mix. ratio of the tailing to the concentrate and
crushing strength of pellets.
Amount of the tailing added (%)
Roasting time (mn) — . . ;
0% ., 59% = 109 | 152 - 209 25% | 30%
] B -
10 . 5°720kg  4°806 . 4°260 4°266 | 4340 3328 27104
20 5972 5-016 4+370 4°170 | 3°952 3664 2+580
30 6°125 5°360 5016 4°5%96 4° 146 3964 2°624
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Fig. 3. Effect of CaO binding for the
strength of sintered pellets of chemically
pure hematite.

TH2T, TN 1 1D E T BITHKDEIRZRL,
ZNLCLERIML T HFRIFE R R L 2D,
DI, FRERRARE LT, green pellet (Za444
HUTES B2 § DT D, INHEHAR ISR 8
PRG T EATRBRICEEL 7o, g Table | O,
TNEEELTILEAWSI, X7 Ufgkiizezn g
#1—200 mesh IZHEGHEEL 17mm¢ @ pellets »{EH
100°C C 2h i LI 3 D> FBEICB T A ESKF 1h
BAzhiE O EREEESEE 2 d & Fig. 4 OB Y THDT
R gg 600°C MRz, 3 7-#b8kid 500°C §ific
ZONZTNEDBEEDE—~2 2HLTWV3Y, SOEERE
pellet WX CNITEHUTIZHRIR EKKBHLU BahD
7. COBEMBEEKDOIRI (2B X TEEIREE) K
s HEGRBHA I, LB oA PHEKRE
ERIODEDITELIATHY, HHKDEEICH S FHEE
REGERORMGEIEEPEZL 5N 5.

Fig. 4. Change of strength of the pellets
during sintering.
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STUDIES ON THE DESULPHURIZATION OF MOLTEN
PIG IRON BY MANGANESE (I)

(Mn-S Equilibrium in C-saturated Molten Iron—Part 2)

Synopsis:

Kokichi Sano, Dr.Sci. Michio Inouye

Refer to Part 1 p. 517 of May, 1957 issue, Tetsu-to-Hagané
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