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Development of Carbon Iron Composite Process
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Abstract:

In recent years, the development of innovative energy saving technologies for preventing global warming has
become necessary. Means of realizing innovative energy saving in the steel manufacturing process and radical low
reduction agent ratio (RAR) operation in the blast furnace include improvement of the heat balance and active
control of the reduction equilibrium (temperature of thermal reserve zone). As a means of realizing low RAR
operation, this paper describes the development of an innovative raw material “carbon iron composite” for satisfying
both high coke reactivity and iron ore reduction, focusing on the temperature of the thermal reserve zone. Carbon
iron composite is produced by mixing coal and iron ore (pellet feed) and densification by hot briquetting, followed
by carbonization of the briquetted materials. The results of a fundamental investigation of the production process
for carbon iron composite as the new blast furnace burden material obtained by carbonization of the densified
briquettes clarified the following: (1) It was possible to form briquettes as raw material for carbon iron composite by
hot briquetting without using a binder. (2) The possibility of producing carbon iron composite with a compression
strength of more than 2 000 N using a mixture of 40% iron ore and 60% coal was confirmed. The reduction ratio of
the product exceeded 70%. (3) Carbon iron composite has a coke reactivity index (CRI) of more than 50% and
displayed a typical surface reaction. Melting and separation phenomena were not observed after heat treatment at
1700°C.
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Fig.1 Schematic illustration of hot briquetting machine
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Table 1 Briquetting condition

Briquetting pressure 3.5 t/em
Rotation number of roll 3 rpm
Rotation number of S/F 35 rpm
Briquetting temperature 110-130°C
Cup volume 18,50 cm?®
Brending ratio Coal/ore 60%/40%
Total mass of raw materials 20 kg

Iron ore: Pellet feed Coal: Slightly caking coal
rpm: Revolutions per minute
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Table 2 Coal properties
VM Ash Ro MF
(Dry basis, %) (%) (logddpm)
353 8.8 0.70 1.5

VM: Volatile matter

Ro: Reflectance of coal

MF: Maximum fluidity ddmp: Dial division per minute
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Table 3 Chemical composition of the iron ore
(mass%)
TFe FeO SiO ALO, CaO MgO Mn TiO,
67.50 0.21 1.31 0.73 0.01 0.01 0.11 0.07
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Table 4 Raw material properties

(mass%)

Mixing ratio Composition
Iron ore Coal T-Fe Fe,0; FeO Ash C H
40.0 60.0 27.1 385 0.2 52 456 29

Iron ore: Pellet feed Coal: Slightly caking coal
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Photo 1 Appearance and sectional photograph of hot briquette
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Fig.2 Effect of briquetting cup volume on briquetting yield
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Fig.3 Effect of briquetting cup volume on compression
strength of briquette
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Photo 2 Appearance of hot briquette and Polarization
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Fig.4 Properties of carbon iron composite
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Photo 3 Comparison of sectional view between the reacted
and the non-reacted carbon iron composite
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Fig.5 Comparison of compression strength between the reacted
and the non-reacted carbon iron composite
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Fig.6 Carbon iron composite process
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