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On the Formation of Silicate Mineral in High Basicity Sinter

Minoru SASAKI, Takao NARAZAWA and Shrichi KoNDo

Synopsis:

The microstructures of the slag matrices in the industrial sinters with high basicity were investigated.

The matrices are composed mainly of dicalcium silicate, melilite and glassy silicate.

Small amounts of

calcium ferrite and iron oxide, whose crystals are dendritic in many cases, are also contained. On the
basis of the combinations of these minerals, the crystal-lization processes from the molten slag of the
CaO-FeO-Fe;05-Al,03-510; system are discussed. The matrices containing dicalcium silicate as the
first primary phase are observed generally throughout the sample sinters, and those containing other
primary phases are not generally. The formation of the latter is considered to be originated in the

maldistribution of raw materials and the delay in the homogenization of the melt.

The melilite

particles, the non-precipitated silicate, which is formed by the reaction of coke ash and molten slag,

is found only a little.

(Received Mar. 30, 1968)
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1. dicalcium silicate % 1 R O%I&R & ¥ 5K Photo. 1. Dicalcium silicate in the slag matrix
1. melilite 4 of sinter,

Table 1. Chemical compositions of the sample sinters.

Chemical component (%) Basicity

e : Ca0/SiO:
T-Fe | FeO | CaO | MgO |ALO, | SiO. |MnO | P | 8

Tobata DL | 57°10 Bz | set | 072 | 280 | 592 | 046 | 0064 | 0010 | 49

Sakai DL | 56.46| 986 | 8.48 16t | 237 | 517 | 065 | 0-0%0 | 0004 | 164

— 28 —



TS R A LR O R BRI B O AR D T

1227

V. ¥EEME & F AL
COHROFTEN ERTHR TR calcium ferrite
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Cf;) Hemicalcium ferrite (composite type)

Photo. 2. Dicalcium silicate coexisting with precip-
itated hemicalcium ferrite in the slag
matrix of sinter.
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H) Hematite

Me) Melilite
Photo. 3. Melilite in the slag matrix of sinter.
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Photo. 4. Scanning images of characteristic X-ray of the

melilite particles in the slag matrix.
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Photo. 5. Melilite coexisting with dicalcium sil-
icate in the slag matrix of sinter.
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Photo. 6. Scanning images of characteristic X-ray of the

melilite particles
silicate.
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coexisting with dicalcium

Cf’) Hemicalcium ferrite (composite type)

Photo. 7. Precipitated magnetite in the slag

matrix of sinter.
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Photo. 8.

Glassy silicate matrix containing no primary crystal,

Molten slag of CaO-—FeQ —Fe,0,—Al,0,~Si0, system

ano
crysta/ )
(1st) Dicalcium silicate Melilite iron oxide ™™ Calcium ferrite™ ™
{2nd) Melilite Calcium Dicalcium  Calcium Dicalcium  Melilite  Calcium Dicalcium  Melilite
ferrite silicate ferrite silicate ferrite silicate
Dicalcium silicate, melilite,
(3rd) or colcium ferrite
) ' . » Gehlenite—iron gehlenite ss
(Final) Glassy silicate . .
s« Magnetite or hematite
»oc Dendritic type
Fig. 1. Crystallization of silicate and other minerals from molten slag in firing process

of high basicity sinter.
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