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Synopsis:

This paper describes experimental results of physical and reducing properties of pellets up to 1100°C
of reduction temperature as a function of basicity, SiO, contents and indurating temperature during
the addition of limestone. These properties are closely correlated to the bonding structures of
indurated pellets which are classified into 6 types.

Those are hematite (A), hematite-+low-basicity silicate slag (B), hematite+calcium ferrite G,
hematite +high basicity silicate slag+di-calcium silicate (D), A+B, and C+D bonding structures.

A-type pellets have lower crushing strength and higher open porosity, swelling index and reduction
degree, B-type ones have the highetst crushing strength and swelling index and the lowest open poro-
sity and reduction degree, C-type ones have the highest open porosity and reduction degree and the
lowest swelling index, and D-type ones have much higher crushing strength and reduction degree and

much lower swelling index.

Therefore, physical and reducing properties of pellets change remarkably by adding limestone.
Pellets with (C+D)-bonding structures give the highest levels of crushing strength and reduction

degree, and the lowest swelling index.
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Table 1. Chemical analysis of raw materials.

Chemical composition (%)

Row materiols | . Fe0 Sioz AkO3 Ca0 Mg0 § lgloss
Ivory cost 7034 2931 191 020 007 027 001 -

Hamersley 6772 096 129 043 003 002 0003 2.34
Lime stone - - 036 0.26¥5478 084 - 4356
Silica sand - - 985 0066 002 01 - 0315

% ALO3 * Fe203
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Fig. 1. Effects of CaO/SiO,, indurated temp. and
SiO, contents on crushing strength of
sampled pellets.
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Fig. 2. Effects of CaO/8i0,, indurated temp. and
SiO, contents on total, closed and open
porosity of sampled pellets.
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Fig. 3. Iso-crushing strength and -porosity curves
in relation between SiO, contents and CaO/
Si0, of sampled pellets.



1060 % :

# 66 4 (1980) 8 =

Reduction temp.

900°C 1000°C 1100°C
80t Indl{lrzn\égcl ctemp. Poh00te 22 L o\1200 °c ,‘
i I EN
60} éﬁf& F \Ne
'3\07. r A/ B )
40 z - -
20 L Lot 2 1 1 1 1 Il L 1 1 1 i
80F  1m0cc [ 12s0°c 'K°?;a
=T - = N
= 60} s L \S N
S . /o OF \® -
S 40 E N 5
§ L &A/ L \e | 1250°C
m 20 1 ’ 1 L 1 1 1 L 1 ] 1 1
80r  1300°c 1300*C Fo—o— 25
A Q=0
- I g;;*a;’
60 ol - 1300°C
ol I Si02
o o 4 o 2%
sof \e : boe
- L o - A 6%
20 L L 1 1 "l L 1 1 1 1 1 L 1 1 1
0 10 20 0 10 200 10 20
Ca0/Si02

Fig. 4. Effects of CaO/Si0,, indurated temp. and
SiO, contents on reducibility of sampled
pellets.
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Fig. 5. Relation between reduction degree and
open porosity of sampled pellets.
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Fig. 6. Effects of CaO/SiO,, indurated temp. and
SiO, contents on crushing strength after
reduction of sampled pellets.
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Fig. 7. Effects of CaO/SiO,, indurated temp. and
SiO, contents on swelling value of sam-
pled pellets.
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Fig. 8. Effects of CaO/SiO, and SiO, contents on
swelling behaviour of sampled pellets.
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Fig. 9. CaO-5i0,-Fe,O; system and chemical

composition of each bonding structure of
sampled pellets.
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Photo. 1. Microstructure of pellets with typical bonding structure (x200x9/10).
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. Change of crushing strength by types of
bonding structure of sampled pellets.
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Fig. 11. Change of total and open porosity by

type of bonding structure of sampled
pellets.
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Fig. 12. Change of swelling value by type of bon-
ding structure of sampled pellets.
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Fig. 13. Change of reduction degree by type of
bonding structure of sampled pellets.
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