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Microstructure and Reduction Properties of Sinter Agglomerates by Two

ASeparate Granules with CaO

Takazo KAWAGUCHI, Kazuyoshi KURIYAMA, Shun SATO and Kozo TAKATA

Synopsis :

As a means of improving sinter qualities, various granulation methods have been studied. This report
presents the minerals formation during heating in “the separated granulation method” and its effect on re-
duction properties of sintered body. Tests were carried out with specimens which consisted of two types

of pseudo-particles :
mixed and sintered together in a electric furnace.

one contained high CaO content and the other low CaO content.
Then reduction degradation, reducibility, strength, and

The particles were

microstructure were examined on the sintered specimens.

The results showed that CaO segregation in raw materials by the separated granulation improved RDI
without worsening of reducibility. The RDI improvement was considered to depend on decrease in secon-
dary hematite and in co-existence area of secondary hematite and calcium ferrite.

Key words : sinter ; RDI ; secondary hematite ; granulation ; CaO ; quality ; separate ; mineral.
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Table 1. Chemical composition and true density of Table 3. Blending condition for Al,0; segregation
raw materials. test.
Raw T.Fe FeO Si0; AlLO3 CaO CMW. Densitg* Chemical  No. 6-1 No. 6-2 No. 6-3 Total
. . . 6- . 6- No. 6-4
material (%) (%) (%) (%) %) (%) (g/cm reagent A B A B A B A B 0_6_36‘\7]3
Ore C 62.5 0.1 4.41 2.64 0.1 2.96 4.60 -
Ore H 64.5 0.2 5.19 1.11 0.0 1.21 5.02 FeyO3(%) 63.3 83.4 62.0 84.4 60.8 85.0 59.5 85.9 78.0
Ore J 68.3 0.4 0.57 0.91 0.0 0.58 5.14 FeO 9.6 3.9 94 3.9 9.2 40 9.0 4.0 5.5
Limestone 0.1 0.0 0.31 0.0 55.2 — 2.93 Ca0O 23.6 4.2 23.1 4.2 22.6 4.3 22.2 4.3 9.7
Return fine 56.8 4.1 5.35 1.81 9.8 — 4.53 SiO, 3.5 57 34 57 3.4 57 3.3 58 5.1
Coke 0.4 0.0 6.42 3.22 0.0 — 1.95 AlLO3 — 26 2.0 1.7 4.0 0.9 6.0 — 1.8
Scale 72.00 65.0 1.20 1.00 0.7 — —
Total 30 70 30 70 30 70 30 70 100
* Density: Measured by JIS M 8717
Table 2. Blending conditions of raw materials for assimilation and sintering tests.
Test No.* 1 2 3-1 3-2 3-3 4 5-1 5-2 5-3
Contact Base Separated Separated Separated Base Separated Only
Raw material  Size(mm) B A B A A B A
QOre C 45 — — — — — — — — —_ — 9 9 — 30
Ore H 45 — — — — — — — — — -— 20 — 20 —
Ore C —0.25 0~50 17 — 20 — 20 20 — 8 8 — 27
Ore H —0.25 — — 70 40 — 40 — 40 }15~20 }60~65 20 — 20 —
Ore J —0.25 — — — — — — — — — — — —
Limestone —0.25 0~50 10 — 10 10 — 10 — 10 5 10 10 — 33
Scale —0.25 — 3 — — — — — — — 3 3 —_ 10
Return fine 45 — — — — — — — — — — 30 — 30 —
Return fine —0.25 — — — 30 30 — — 30 — — - — — —
Chemical pure —0.01 — — — — — — — — 0~5 0~5 — — — —
Total 100 30 70 100 40 60 30 70 30 70 100 30 70 100
Sinter CaQ 0~36 23.0 0.1 9.2 24.2 0.1 22.5 4.3 18.7 4.0 9.1 22.5 4.4 22.5
" Sinter SiOy 0.4~2.8 3.1 5.2 4.9 4.6 5.0 3.5 5.4 0.5 7.0 4.8 3.1 5.4 3.1

* Test No. 1: Sintering test of fine

Test No. 3, 4, 5 : Sintering test pseudo-particles

tact with low CaO one (Base : Ordinary granulation, Separated granulation)
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Test No. 2 : Assimilation test of high CaO fine con-
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Fig. 1. Scheme of experimental apparatus and the
heating conditions of sample.
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Fig. 2. Influence of CaO content on RI, RDI and

amount of minerals.
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@®® : Beginning point of cooling in heat pattern in Fig. 1
Photo. 1. Cross section of specimens in boat.
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Table 4. Qualities of sintered samples in sepa-
rated granulation method.

Test No. 3-1 3-2 3-3

Granulation Base Separated Separated
Semi-RDI (%) 27.1 7.6 15.4
Semi-RI (%) 65.0 65.7 66.0
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Fig. 3. Influence of additional components on RDI
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Table 5. Phase compostion at temperature &) in
Fig. 1.

Test No. ) 5-1 5-2
Granulation Base Separated
Hematite (total) 17.8 18.3
(residual) 10.2 14.6
(secondary) 7.6 3.7
Magnetite 28.0 28.3
Calcium ferrite 23.3 19.6

FO®) KB AWM R, ose TERE T3 aE
ERER—2 EEREATI S P RBEBETIC T 2T (b
BEOZERIDLLZVE, dBIHFTIZ2RAT T A P EIR
A L7z, Fig 4 CBKPHERICK S of B & ER=R
DERENEALE N — R L HEIER L THEB L 2B RER
¥ RcoMEER (O, @) CHETERE (®) it
NRC, N=2 L PEERNEDOED f BEOREFESHIC
REL, BRAKOXRPDEBEIFIEHL T D, T4
Photo. 2 121%, N— A, SEIER B XA RBELUK T
HfioZzhEnizonwT, oWl (@) &5 Tk
(®) BAOBEKIBITS of DREMBKEERT.
ORI I NI, ST TERETON— 2 & 5EIEh
WHD of BEEIL & IZEHRTHEU L T 5%, RS
HMTIRKRELELZDTWS., ZORATIRSEER O
WAk E e LA ARBMOZ N L P L T b,

4. E %=

4-1 HERECRIFIENE CO EDMEIE(L
BRUEEB Sl EBRE R 2D, FEEF O CaO &
DEFE LD CRAOREITEIRIE 2D, FFIC CaO
16% %z 5 & FERTFROZE £ TRAIRE LR
LG 2 RE LEE D 280550 b s, HICE
B Ca0 774 %LU T CR\EMBEIELS, CoBs
S DRMADEREH T NSHEEREIRFE Vb D &
Bbhs. (o TEEO CaO KD % RE S &5 58E
FiTIE, Photo. 1 I2d AR 6N 5 K ) I CaO B DB

® @ 6

Point in heat pattern shown

Fig. 4. Changes in calcium ferrite
amount and melting ratio with time.
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Photo. 2. Microstructure of calcium ferrite.
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Fig. 5. Flow diagram of RDI improvement for separated granulation method.
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Photo. 3. Appearance of sintered sample in Al;0;

segregation test.
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Fig. 6. Effect of Al,O; segregation of A group
raw material on phase composition.
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