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Cold Strength Enhancement Mechanism of Carbon Composite Iron Ore Hot Briquet

Akito Kasal, Yoshiyuki MATSUIL, Fumio NOMA, Haruhisa IWAKIRI and Masakata SHIMIZU

Synopsis : Hot briquetting process was proposed as a new manufacturing method of carbon composite iron ore briquet. The process was a binder-less
briquetting in use of thermal plasticity of coal. The briquet by hot briquetting was higher apparent density and lower porosity than a cold

bonded briquet.

In order to enhance a cold strength and an apparent density of the briquet, the briquet was made by a double roll type briquetting machine

at various conditions. Effects of hot briquetting conditions and coal properties on the briquet properties were investigated and the cold

strength was discussed relating to pore structure of the briquet.

Porosity and crushing strength of the briquet changed with hot briquetting temperature. Crushing strength of the briquet had a maximum

value at near temperature standing at maximum fluidity of coal measured by Gieseler plastometer. Increasing maximum fluidity as caking

property of coal, crushing strength of the briquet increased with decreasing in the briquet porosity and increasing in coherence to coal and

iron ore.

Key words : hot briquetting; carbon composite iron ore briquet; crushing strength; porosity; maximum fluidity.
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Fig. 1. Process flow of hot briquetting.
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Table 1. Coal properties.
Coal | Proximate analysis Ro |[Log(MF)| TS TMF TR
No. | WM [ Ash (%) ¢ (C) (C) (C)
(dry basis,%)
A 42.5 6.7 0.58 - - - -
B 20.5 10.4 1.27 0.90 434 468 492
C 17.2 10.2 1.56 1.00 450 482 504
D 215 9.6 1.25 1.67 418 462 496
E 26.9 8.5 0.95 1.94 409 446 476
F 35.9 7.7 0.69 2.05 406 435 458
G 20.0 10.1 1.37 2.60 414 467 502
H 23.0 10.6 1.14 2.73 408 458 496
1 35.5 9.1 0.88 3.30 394 439 471
J 34.4 6.4 0.86 3.54 388 440 477
K 25.8 9.0 1.15 3.67 396 457 499
L 29.4 74 1.01 4.37 376 450 490
VM : Volatile matter TS : Softening temperature

Ro:
MF :

Mean maximum reflectance
Maximum fluidity (ddpm)

TMF : Temperature of maximum fluidity
TR : Resolidification temperature
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Fig. 2. Hot briquetting machine.
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Table 2. Comparison of hot briquetting and cold briquet-

ting.
[Hot briquetting | Cold briquetting
[Condition]
Coal number J
. Kind Corn starch
Binder -
Ratio (mass%) - 2] 4
Briquetting pressure (t/cm) 2.0~2.9
Briquetting temperature (°C) 440| Room temperature
[Result]
Yield (+15mm,%) 87.5 85.7 89.5
Crushing strength (N) 8.66x102 5.56x102 8.80x102
Apparent density (kg/m3) 2.70x103 2.41x103 2.39x103
Porosity (%) 13.0 22.2 21.5
Median pore diameter (um) 1.00 0.99 0.43
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Fig. 3. Comparison of hot briquetting and cold briquetting

on microstructure of briquet. .
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Fig. 4. Effect of hot briquetting temperature and pressure
on yield.
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Fig. 6. Effect of hot briquetting temperature and pressure
on crushing strength.
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