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Fundamental Study of Size Degradation Mechanism of
Agglomerates during Reduction
Ichiro SHIGAKY, Minco SAWADA, Masahiro MAEKAWA, and Kiichi NARITA
Synopsis:

The mechanism of the degradation of agglomerates during the reduction was studied for experi-
mentally made pellets and the change in mineral phases by some oxides, affecting the degradability,
was examined quantitatively by the synthetic system of chemical reagents.

The results obtained are summarized as follows:

(1) The microscopic observation suggests that cracking occurs at skeletal hematite and calcium
ferrite phases. By the analysis of line-broadening measurements of X-ray diffraction, nc strain is
detected in both bulky and skeletal hematites regardless of the solution of alumina. Micropores are
generated in magnetite reduced from hematite to bring stress for the reduction at low temperatures and
stress concentrations are considered to occur around inclusions of small radius of curvature to cause
cracking of skeletal hematite grains.

(2) Quarternary calcium ferrite is reduced to metallic iron in the blast furnace through dicalcium
ferrite or wustite. Nonferrous oxides form gehlenite and B-dicalcium silicate.

(3) The amount of skeletal hematite depends mainly on the degree of supersaturation of iron ions
in slag and the dissociation temperature of hematite. This is influenced by nonferrous oxides such as
MgO, Al,O,, and TiO,.
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Table 1. Mixed amounts of chemical reagents (wWt%).

Kinds Fe3 Oy CaO Si0; MgO Al,03 C/S
A 85.3 7.3 5.6 1.8 —_ 1.3
B 85.3 6.0 4.6 1.8 2.3 1.3
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Fig. 1. Induration patterns of the pellets.
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Table 2. Experimental condition of the line-
broadening measurements.

Apparatus Rota flex SG-9 (Rigaku)
X-ray CuKjg (monochromatized)
Tube Voltage 45kV

Current 160 mA
Slit Divergence 1/2°

Receiving 0.15 mm
Scatter 1/2°
Step width 2/100°

Pulses accumulation Fixed-time method

Table 3. Mixed amounts of chemical reagents (wt%).

Kinds Fez04 Ca0O Si0; Al,0; C/S
Base 85.3 6.1 8.6 —_ 0.7
Al; O3 addition 85.3 4.8 6.9 3.0 0.7
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Fig. 2. Experimental procedure for the pseudo-
equilibrium of calcium ferrite.
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Photo. 1. Microstructures of the cracking in the specimen A.
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Photo. 2. Microstructures of the cracking in the specimen B.
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Fig. 3. Behavior of alumina solute in hematite
through cooling.
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Fig. 4. Behavior of alumina solute in hematite
during heating and reduction.
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Fig. 5. Analysis of line-broadening measurements
of various hematites.
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B) magnetite reduced in CO/CO,=40/60 at 550°C for 1 min.
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D) magnetite reduced in CO/CO,;=20/80 at 900°C for 10 min.

Photo. 3. Change in magnetite morphology by the reduction temperature observed by SEM,
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Fig. 8. Pseudoequilibrium diagram of the qua-
ternary calcium ferrite during reduction.
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