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On the Role of Fine Ore Particles in Hematite Bonding of Pellet

Minoru Sasaki, Takao NAKAZAWA, Kaoru ITo and Shinichi KonpoO

Synopsis:

The pulverized Brazilian hematite ore and the ground magnetic concentrates of Swedish and Marcona
ores were pelletized and fired under various conditions. By investigating the packing states of the ore

particles in the dry balls and their behavior in firing processes, the followings were clarified.

In the

pelletizing of the hematite ore, the very fine particles (under 1~2 #), which coated the coarser ones,
contributed a great deal to the increase in the density of the green pellet. In firing, the fine particles
combined the coarser ones by forming bridges between them and the bridges grew with firing time
resulting in strong pellets. After the size of the bridges exceeded several microns, the strength of the

pellet increased rapidly without a remarkable decrease in the porosity.

While, the fine particles in the magnetic concentrates were unable to play the important part in
pelletizing by reason of the formation of the magnetic fiocks, which were not broken up by grinding.
The strength of the pellets, in the first stage of the oxidizing firing, depended on the size and number
of the hematite bonds (i.e. the oxidation degree of the magnetite and the content of the fine particles).
However, the degree of the grain growth of the hematite came to determine the strength in the latter.
The formation of the compact hematite shell, which hindered the permeation of oxygen gas into the
pellet, was prevented by oxidizing previously the magnetite more than fifty percent at the lower tem-

perature range.

(Received 20 June, 1967)

1. &
FORE AR L L ToRr s bl HESHIC
ST, MEIHTOR RKLEEIIE V22 HD, X

N B RIZOW TOIE LV igros 7w

il

XT, AT a4 MESITEL R Yy ML TIE, &
w4 0w L A6, 30k L TEE
Bt fizedivoodn. Lo, HEROET TR0
LAEZ AL v pAMEIL TSR TO, b O
FTOWEE D ZRIRE I L 2cHE I T LA YRV, 22T

W, HeA— OFROFT T AT A, I HITHE
BORFLT O O LA Bk L T, HERER LV v PR X
DRt vy MU AN T- O D 2R Bl

4
LR E <D ST b,
2. REEHBIULE

2.1 FEgER
EHIITOFRBILE LT 7 5 vy, BEskiiE LT

AT =7 LB ROV S EEREE B, T

|

=

Bedo D\ EFEGL L TRIE AR & VAV AL A TR &
Dot SO L RE S iy, Table 1ds
IR LA, s, WMEEREGRIEFH ORI S iid,
Sk LR TR L 720 U RE TR L/ b0 Ta
5.
2-2 BERBITBHAR

HROIER S0em D F 4 A ZBAR L&A P~ AT
L, SRR 2 o< & D, AR —vd
SRR TEXHEIELT AL L

AUy DO L 7o gE X, Figo LiZasL 7.
Bk, £F Y w E v NEOSRY v R 12 WD
BoE— Uk AL, FEROEAE L DO U TRy » MK
HWoFLA S 1L/ min O S TIEGEGRL 7520, Tl
O TIATF &2 TONERT 5. T IREE T L

Licd b, 72#5BICN 2 v M D b TRAURTH
HIU7o. 7ds, HERGHEE KGR & AT 2 7200

* gAndlE 108, 4248 4 B ASMER SIS TR
FFI42% 6 720 L

kO Bk (RR) I ZEFA

R FUNE S gk (B TR IR R

=11 —



1562 & & 44

3 93 £ (1967) yl4=

Table 1. Chemical composition of raw ores.

ore  |T.X¢] Feo | si0, |AL,O, | Ca0 |MgO
(%) ;

Brazil 69:62 — |o03alo2t| — | —

Sweden | 71-50| 2065/ 0-45 | 030 | 0-10 | 0-38

Marcona | 70-09| 22-18] 1-39.{ 0-48 | 0-23 | 0-20

Table 2. Size distribution of ores for balling.

+ 325 mesh

—325 mesh I —10 ¢
content (%) | content (%) | content (25)
1 32-2 678 8-8
I 20-1 79-9 12-5
a )it 14-2 85-8 17-8
I\ 8-3 91-7 21-5
v 6-6 93-4 24-7
Y 31 96-9 271
I 50-2 49-8 7°6
I 45-6 54-4 10-1
b )| 39-4 60-6 13-7
v 22-1 77°9 196
v 19-7 803 214
Y 14-4 856 25-4
1 31-5 685 9-2
I 244 756 16-3
| § 21-6 78-4 19-8
c v 17-7 82-3 22-9
v 156 84-4 25-6
Y 118 88-2 32-4
I 4-9 95-1 43-9

a) Brazil ore b) Sweden ore ¢) Marcona ore
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Fig. 1. Experimental apparatus for firing of pellet.
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Fig. 2. Pysical properties of wet and dry balls of
Brazil ore.

— 12 —

A

X

L¢]



Ry PO~ &4 b

GBI HBBNFOEHRHITONT

1) dry ball 2) fired at 1200°C 3) fired at 1250°C 4) fired at 1300°C 5) fired at 1350°C

a) reflection b)) transmission
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Fig. 4. Relation between -10 g content of raw ores
and the pysical properties of fired pellets
(Brazil ore).
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Table 3. Size of “bridging’’ grains and properties of fired pllets.

(Pulverized Brazil ore- 1)
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Fig. 5. Relation between —10 g content of raw
ore and apparent density of dry balls
(magnetite ore).
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