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Abstract 

The process of producing calibrated iron ore generates about 50% of -5mm size 

fines. Out of which crushing & sizing generates 45%, mining and material handling at pit 

head generates another 5%. Low grade ore fines are beneficiated and are also available 

in powder form as concentrates. The calibrated ores are mainly used for sponge iron 

making in rotary kilns and iron making in blast furnaces. Sponge iron through rotary kiln 

process also generates surplus coal fines. Thus use of both iron ore and coal fines has 

become a major concern. Several fundamental investigations have been carried out in 

the recent past to explore the possibility of reducing cold setting iron ore-coal composite 

pellets directly to sponge iron without going through heat hardening process (indurate). 

Composite green pellet being low in strength, it is a preferred raw material for producing 

sponge iron in  tunnel kiln due to its static bed and it has proved its high efficacy with 

respect to  standard indurate pellets. The in-situ carbon available at various sites of 

composite pellet reacts simultaneously and once iron oxide is reduced to metallic iron, it 

further accelerates the CO generation due to the catalytic effect of metal1,2..This 

phenomenon also helps in lowering the total time for reduction. The available volatile from 

the internal coal also helps in the reduction reaction. The reduction of standard iron ore 

pellet proceeds from the top surface to the core in concentric layers, which is known as 

topochemical reaction. On the other hand, reactions in a composite pellet of iron ore and 

carbon is parallel and simultaneous along its entire cross section, hence it requires less 

time for reduction. To produce cold bonded composite pellets, both organic and inorganic 

binders have been tried. Organic binders though found more suitable, not economical to 

be used for iron ore. Use of 1% bentonite as binder was found to be optimal in tunnel kiln. 

Internal carbon of 8.5% from 10% coal performed better when reduction test conducted 

for internal coal of 6% to 30%. In the composite pellet the metallisation, reduction 

efficiency, total carbon efficiency and energy efficiency found to be higher with respect to 

other standard test samples.  
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