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On the Special Slag Bonding Mechanism in the

Pellets of Some Sorts of Ores

Minoru SASAKI, Takao NAxAzAWA and Shinichi Konpo

Synhogsis:

In spite of adding no flux to the raw materials, the pellets of some kinds of ores were beoded with
low melting slags by firing under an oxidizing condition. These slag formations were assorted into two
cases. As seen in Marcona pellets of both hematite and magnetite ores, one was caused by the reac-
tion between the gangue mineral and ferrous oxide, dissociated from ferric oxide by the promoting ef-
fect of MgO in actinolite. The firing temperature changed the volume and fluidity of the liquid slag
and brought about the various forms of bonding. At nearly 1150°C the aggregates of the fine gangue
and iron oxide particles combined the coarse ones, at 1200°C the liquid slag was formed at the con-
tact points between the coarse gangue and iron oxide particles and combined them firmly, and above
1200°C the liquid phase sintering proceeded predominantly in the pellet.

The other occured typically in the firing of the pellet of Hanaoka pyrite cinder. Up to 1050°C the
porous ore particles were bonded with hematite. Above 1100°C, however, the molten slag formed from
the gangue minerals (as sericite, chlorite etc) combined firmly the iron oxide particles.

In high temperature range the porosity of these pellets were increased by the gases generated in the
thermal decompositions of ferric oxide in Marcona pellets and of calcium sulfate in Hanaoka.

{Received 20 June, 1967)
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Table 1. Chemical composition of raw ores.

Ore T.Fe FeO Si0. Al O, CaO MgO [(Na,K).O
Marcona* 58-17 6°54 5°53 0-69 1-61 2-03 —
Hanaoka pyrite cinder 61-39 2:60 550 0-96 0-47 0-37 0-45

* hematite ore

Table 3. Size distribution of ores for balling.
a) Result of screen analysis

Table 2. Chemical composition of amphibole in
Marcona ore.

CaO MgO‘ FeO ‘Algoa | si0; | Sum

m41’m74‘?m |2w | 56:54 | 9844
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b) Result of sedimentation analysis of —325 mesh
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Table 4. Chemical and phase composition of pellets
of Marcona ore, fired at 1300°C. (wt%)

Chemical compesition | Phase composition*

=
=& Magne- | Hema-

FeO |MgO [Fe,O3 | Sum | tite | tite | Sum

Holding
time

0 3:40 | 2:05 | 80°04| 85-49, 14 66 80
3:-98 | 2-40 | 93-62(100-00; 18 82 | 100

1 4-64 | 2-07 | 79-56} 86-27] 21 63 84
5-38 | 2-40 | 92-22{100-00; 25 75 | 100

3 5-44 | 2:07 | 78-73| 86-24| 18 55 73
6-31 | 2-40 | 91-29/100-00; 25 75 | 100
5 5-21 ) 2:07 | 78-97| 86-25 20 58 78
6:04 | 2-40 | 91-56(100-00, 26 74 | 100

* by the powder method of X-ray diffraction
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1) fired at 1100°C 2) fired at 1150°C 3 ) fired at 1200°C 4) fired at 1250°C 5) fired at 1300°C 6) fired at 1350°C
a) reflection b); transmission D) dendritic crystals H) hematite M) magnetite G) gangue particle (4/7)

Photo. 1. Microstructure of fired pellets of Marcona ore.
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Table 5. Results of X-ray microanalysis of fired pellets of Marcona ore.

As oxide

Holding temperature Analysed position

CaO | MgO | FeO ALO, | SiO: | Fe,0, ] Sum

1200°C Gangue particle* 15-6 14-6 ‘ 45 ‘ 1-0 41-8 — ‘ 775

1350 Magnetite particle Nil 15— il ‘ Nil | 97 } 99

v Eutectic crystals of slag*| 14-8 16 | 178 s | 406 i — 1 763
4 Primary crystal of slag Content of Mg»that in eutectic

* inhomogeneous phase
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Fig. 4. Properties of fired pellets of Marcona-
Brazil mixed ore.
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Fig. 5. Properties of fired pellets of pyrite cinder.
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a) reflection (4/7)
Photo. 2. Microstructure of dry ball and fired pellets of pyrite cinder.
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