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Effect of the Carbon Content on Reduction and Melting Behavior of Carbon Composite Iron Ore Pellet

Toshihide MATSUMURA, Yoshimichi TAKENAKA and Masakata SHIMIZU

Synopsis : The carburization reaction effected the rapid reduction and the separation process by means of the rapid heating of carbon composite iron ore

pellets at the high temperatures. Therefore, it was considered that the carbon content of the pellet effects the behavior of this reaction signifi-

cantly.

While carbon content of the pellet was increased, the melting and separation temperature was decreased. But when atmospheric tempera-

ture reached less than 1330~1380°C, the melting and the separation of metallic iron was repressed though the carbon content was increased.

It was considered that this phenomenon was caused by decrease of the carburization speed, which accompanied with the stagnancy of the so-

lution loss reaction and the generation of CO gas.
Key words :
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Fig. 1. Microstructure of reduced pellet.
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Table 1. Chemical composition of raw materials.

a) Ore
Total Fe FeO CaO SiOz AlO3 MgO
69.51 30.22 0.41 1.42 0.46 0.36
b) Coal
C H N S Moisture Ash V.M.
82.20 424 078 023 0.70 9.66 17.61
[mass%]

Table 2. Coal content of carbon composite pellet.

Target C content of Coal content  Theoretical liquidus | Holding temperature
molten metal (wt%) (wt%) temperature ("C) C)
0.5 18.5 1504 1500
1.5 19.5 1433 1450
2.5 20.5 1351 1380
35 21.5 1245 1280, 1330, 1380
43 22.3 1162 1200, 1280, 1330, 1380
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Table 3. Test conditions.

Sample Magnetic ore+Coal+1.2mass % Bentonite

Water content Less than 0.5mass %

Holding temperature 1200, 1280, 1380, 1450, 1500°C

Retention time 15min

Atmosphere N2

Gas flow rate 2.0 Nl/min

Gas Inlet

1. Gas sampling probe

2. Purge gas inlet

3. Sample holder

4. Cooling chamber

5. Sample
6. Electric furnace
7. Thermocouple

Fig. 2. Schematic view of the experimental apparatus.
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Fig. 3. Cross-sectional view of reduced pellet.

Table 4. Chemical compositions of reduced pellets.

Coal content Holding Metallization FeO Carbon Slag** Stat
(mass %) temperature (°C) Degree* (%) (mass%) (mass%) (mass %) atus
18.5 1500 99.82 0.20 0.12 0.53
Melted & Clearly
195 1450 99.42 0.28 139 0.47 separated
Melted & Partially
20.5 1380 99.40 0.28 1.80 6.68 separated
215 1280 98.36 0.11 3.23 7.39
Not melted &
Not separated
22.3 1200 98.33 0.90 5.66 7.08
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Where, Metallization degree*
M(%)=100[%M.Fe] / [%T.Fe]
Slag** : Ca0+Si02+Al203
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Fig. 4. Microstructure of reduced pellet.
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Fig. 6. Limit line of melting & separation plotted on Fe—C

system diagram.
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Fig. 7. Variation of carbon content in metallic iron.
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