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Study of Decrement of SiO., Content in Sinter

Hideaki SOMA, Masami WAJIMA, Yozo HosOTANI, and Kiyoshi TAsHIRO

Synopsis :

The formation of melts which greatly affect the structure and quality of sinter has been studied by in—

terrupted sintering pot tests.

On the basis of the experimental results, it is clarified that the SiO, content

in sinter can be decreased by addition of finely ground quartz.

(1) The melt is mainly formed of fine ore particles which adhere to nucleus of quasi—particles. The
melt bonds unmelted coarse ore particles together to produce sinter.

(2) Addition of finely ground quazrt increases silicate melt and decreases calcium ferrite melt.

(3) Addition of quartz ground into less than 1 mm size helps to decrease the SiO, content in sinter while
maintaining the desired quality and production rate of sinter.
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Table 1. Mixing ratio of raw materials (Dry
basis).
Description Ratio (%)
MBR 27.7
Rio Doce 11.7
Mt. Newman 15.8
Robe River 11.9
Roll Scale 2.4
Quariz 1.1
Limestone 8.6
Sinter Returns 17.4
Coke Breeze 3.4
Total 100.0
Table 2. Size distribution and chemical compo—

sition of raw mixture (Dry basis).

m/m 0.25 05 1 2 5 Total
~5 =~10 (Aver.)

—0.25 ~0.5 ~1 ~2
witSo 17.9 100 14.7 17.3 33.8 6.3 100.0
Si0% 5.25 5.97 6.09 6.03 4.72 2.44 5.22
CaO% 4. 96 6.15 815 9.52 7.11 0.16 6.76
Al 0% L. 50 1.90 1.68 1.58 1.64 1.31 1. 61
Ca0Q/Si0, 0.94 1L.03 1.34 1.58 1.50 0.07 1.30

FBfn 56 £ 4 AEASBEADITTHE W 57 £3 A 18 B2+ (Received Mar. 18, 1982)
* BB ARKe () SR (Muroran Works, Nippon Steel Corp., 12 Nakamachi Muroran 050)
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Cutting plate —=

Sintering pot

Sand

(a) (b)
Fig. 1. (a) Sampling method for partially sintered
charges. (b) Resin impregnation method.
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Fig. 2. Zone structure of partially sintered bed.
Table 3. Dimension and character of zones.
Zones Width(mm) Color Strength
Sinter zone o _
(Surface layer) 100~110 Silver Friable
Sinter zone _ Silver Strong
Fusion zone 30~40 Dark silver A little strong
Reduction zone 5~ 10 Black Very friable
Calcination zone about 5 Red R
Dry zone 15~ 20 Light brown —_—
Wet zone —_— Brown
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Fig. 3. Variations of chemical composition in relation to zone structure.
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Photo. 1. Quasi-particle in calcination zone.
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Photo. 2. Melt formation at quasi—particle in re-
duction zone.
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Oy, : Ore (Hematite), M : Magnetite, S : Silicate (Melt), Q : Quartz, CF : Calcium ferrite (melt),
Rer : Return (Ca-Fe), Ry : Return (Hem.), v% : Analyzed point of melt with X-ray microanalyzer

Composition of silicate (%)

Composition of Ca-ferrite (%)

FeO SiQ; CaO  Al,O3 MgO  Total
20.6 48.6 26.3 4.2 0.5 100.2

Fe 03 SiO; CaO Al, 03 MgO Total
81.5 1.3 14.1 1.1 0.3 98.3

Photo. 3.
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Photo. 4. Coagulated melt block in fusion zone.

Microstructure characterized by silicate melt or calcium ferrite melt.

Q : Quartz, Si: Sinter
Unfluxed quartz in sinter zone.

Photo. 5.
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Fig. 4. Influence of quartz size and SiO, content
on production rate and properties of sinter.
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Photo. 7. Crystalline slag in sinter using finely
ground quartz.

Photo. 6. Change of sinter microstructure by using finely ground quartz.
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