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Fundamental Development of Iron Ore Briquetting Technology

Hideo Koi1zuMi, Arata YAMAGUCHI, Terunobu Dol and Fumio NoMa

Synopsis :

A series of experiments have been conducted for the development of an iron ore briquetting technology.

The following results were obtained:

(1) The drop strength of green briquettes increased with the addition of 1 wt% bentonite, 0.5-1.0 wt%
rignin, 3 wt% slaked lime, and 3 wt% cement. Among these additives, bentonite was found to be the most

effective.

(2) In order to examine the abrasion of briquettes in the rotary kiln induration process, tumbler tests
were conducted for pre-heated briquettes. It was found that the abrasion index (—3 mm%) of briquettes im-
proved with the above-mentioned additives especially bentonite. These results were significantly better than

those for pellets.

(3) The sphere shape of pellets causes problems in the blast furnace, such as low reposed angle, suscepti-
bility of layersliding, and pellets sinking. These problems were remarkably improved with briquetting. Addi-
tional briquette characteristics, such as compression strength and reducibility were nearly equal to those of

pellets.

Key words : iron ore ; green briquette ; pre-heated briquette ; indurated briquette ; additives ; bentonite ;

strength ; reducibility ; reposed angle.
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Fig. 1. Flowsheet of briquetting test.
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Chemical composition of raw materials
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Fig. 2. Particle size distribution of raw material.
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Fig. 3. Relation between water content and drop
strength from 50 cm high of green briquettes.
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Fig. 4. Relation between water content and yield.
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Fig. 5. Effect of particle size of ore on yield in
green briquette making.
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Table 2. Conditions and results of rotating test of briquettes.
Briquette/Pellet Sample Loadin, Revolution Froude Rotating
ratio weight (kg) rate (% of kiln (rpm) No. (X107 %)* behavior
100/0 10 2.1 2 6.8 Slip
100/0 10 2.1 4 27.2 A little good
100/0 30 6.3 2 6.8 A little good
100/0 30 6.3 3 15.3 Good
100/0 30 6.3 4 27.2 Good
100/0 30 6.3 6.5 71.5 Good
50/50 10 2.0 2 6.8 Slip
50/50 10 2.0 5 42.5 Good
50/50 30 6.0 2 6.8 Good
50/50 30 6.0 5 42.5 Good
* Froude No.=D-N?%/g D : Inner dia. of rotary kiln (m)
N : Revolution number of rotary kiln (min~!)
g : Gravitational acceleration {m/min?)
3-1 O—42)—-XI>>AROEERRT Abrasion index (-3mm %)
L > AN 600 mm, £ 1400 mm DOEEH /N O — Additives \ - 3 a
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Fig. 6. Abrasion index of pre-heated briquettes.
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Table 3. Chemical composition of briquettes
indurated at 1 220°C.

Chemical composition
Sample Ca0/Si0;| Bentonite BF dust (wt%)
4 target |add. (wt%) | add. (wt%)

T. Fe| FeO } CaO | SiO;
A 1.4 0 0 61.2]0.23}4.13)3.10
B 1.8 0 0 61.2 10.14 | 5.23 | 2.96
C 1.4 1.0 0 60.9 | 0.10 | 4.93 | 3.63
D 1.8 1.0 0 59.7 | 0.11 { 6.23 | 3.59
E 1.4 0 1.5 61.7 | 0.23 | 4.27 | 3.15
F 1.8 (] 1.5 60.6 {1 0.26 | 5.76 | 3.22
G 1.4 1.0 1.5 61.310.24 |5.09] 3.81
H 1.8 1.0 1.5 59.8 1 0.51 | 6.23 | 3.89
Pellet 1.4 0 0 61.30.20 | 4.47 | 3.21
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Fig. 7. Qualities of indurated briquette.
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A : Briquette A indurated at 1 250°C
B : Pellet

a : Hematite
c:Slag d: Pore

b : Calcium ferrite

Photo. 1.
and pellet.

Optical microstructures of briquette
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Table 4. Results of various reduction tests (% ).
Sample Contraction Swelling Degradation
I~
Briquette A 7.5 5.3 8.9
Briguette E 5.3 1.6 7.8
Pellet 5.9 10.8 1.6

Induration temperature of briquette : 1 250°C
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Table 5. Physical properties of ores.
Samol App. density | Bulk density Void Size
amp’le (g/cm®) (kg/1) (vol (%)) (mm)
Briquette 3.5 1.9 44.7 38X22X13
Pellet 3.6 2.2 37.7 8~15
Crushed pellet 3.6 1.9 47.0 5~15
50~25:15%
Sinter 3.4 1.7 49.6 25~10:45%
10~ 5:40%
. 100 Hopper
] 17
o
] ~

< Plate A
Plate B

dL R

Fig. 8. Testing apparatus for reposed angle and
layerslide.
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Fig. 9. Physical properties of ore burdens.
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Fig. 10. Schema of ore sinking test.
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