BERE RO BR LI IC RIS T AR L [ E O R E I T 5 ERMRE 775

© 1986 1SIJ

BEREGE O HRB TS R E T H kR &
KILEE DRI 2 EBRERIRET

[EHTHE T THITHHTH T

X
BB O#oZr-hN BB

Experimental Study on the Relation between Microstructures
of Constituent Minerals and Pores and Reducibility of Sinter

Synopsis :

Takayuki MAEDA and Yoichi ONO

Effects of the microstructures of constituent minerals and pores on the reducibility of sinter were inves-
tigated by using six kinds of sinter having different basicity.
1) The reducibility of small particle sinters (0.8 mm in dia.) which contain few macro—pores increases

with an increase in basicity and has a good correlation with the microstructure of the sinters,

Sinters which

are mainly composed of hematite and calcium ferrite are reduced much faster than sinters mainly composed

of magnetite and slag.

2) The reducibility of sinters of spherical form (12 mm in dia.) is not necessarily correlated with the
basicity but is definitely affected by the porosity of the sinters, especially by the content of macro—pores.
3) It is concluded from these findings that the intrinsic reducibility of a sinter is determined by the
microstructures of constituent minerals and micro—pores but that the macro—pores which supply reducing
gas to each mineral grain also play an important role in determining the overall reducibility of the sinter.
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Table 1. Chemical composition of samples

(wt%).
T.Fe | FeO | CaO| SiO;| Al,0;5| MgO | CaO/SiO;
Sinter A | 59.55 | 8.08| 6.98( 5.26 | 1.82| L18 1.33
7 B |59.29 7.091 7.68| 4.94 1.78 111 1.55
7 C | 58.69 7.44| 8.39| 4.87 1. 77 1.27 1.72
v D |57.66| 7.37| 9.75| 4.94| 1.69| 115 1.96
# E |57.08| 4.10| 9.55| 5.68 | 1.69| 1.55 1. 68
n# F |57.50 ] 1.7 7.50| 6.70 3.00 1.10 1.12
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Fig. 1. Mineral composition of samples evaluated
by image analysis and microscopic observation.
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Fig. 2. Total porosity and micro porosity vs.
basicity.
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(a) : Sinter A, (b) : Sinter B, (c) : Sinter D
H : Hematite, M : Magnetite, CF : Calcium
ferrite, S: Slag, P : Pore

Photo. 1. Microstructure of samples.
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(a), (b):Sinter F, (c): Sinter A, (d), (g):Sinter C, (¢), (f): Sinter E, (h) : Sinter D
H : Hematite, M : Magnetite, CF : Calcium ferrite, S: Slag, P : Pore

Photo. 2. Microstructure of small particle sinter.
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Fig. 3. Pore volume distribution in small
particle sinter.
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Fig. 4. Reduction rate vs. basicity for small
particle sinter.
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Fig. 5. Relationship between reduction rate of
small particle sinter and content of calcium
ferrite.
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Fig. 6. Reduction rate vs. basicity for sinter
of spherical shape.

(a) : Needle-type calcium ferrite
(b) : Columnar calcium ferrite
Fe : Metallic iron, P : Pore

Photo. 3. Microstructure of needle-type and
columnar calcium ferrites after partial reduc-
tion (Sinter E).
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Fig. 7. Reduction rates of spherical sinter
(broken line) and small particle sinter (dot-
dash line) and total porosity (full line) vs.
basicity.
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