
INTRODUCTION
• The necessity to reduce CO2 emissions from steel plants is the

driving force for the replacement of current technologies;

• The iron ore pellet market tends to increase in the next years
(higher usage ratio in Blast and shaft furnaces – H2 reduction);

• The production of iron ore pellets generates less CO2 when
compared with sinter (currently main iron burden in steel plants);

• In addition, iron ore pellets have higher reducibility (via carbon)
and mechanical strength than sinters;

• As the usage of iron ore pellets tends to increase, the depletion of
high-quality iron ores will become an issue shortly;
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However, as the use of iron ore pellets tends to increase, the 
depletion of high-grade ores will be more evident. That is the reason 
for this study to investigate the effect of replacing magnetite with 
limonite ore as raw material to produce iron ore pellets. 

↑ Limonite ore

- Up to 30% - densification

- Over 30% - high porosity
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Iron ore pellets are charged into Blast and shaft furnaces and are subjected 
to higher loads while they are being reduced to lower valence oxides. 

Therefore, it is extremely important to measure and understand the effect 
of reduction degree (RD) on the strength of iron ore pellets (CCS). This 
study investigated the changes in the strength of pellets at three different 
reduction degrees.

This study investigated the viability of replacing magnetite ore, a common 
raw material for the pelletizing process, with limonite ore (a more abundant 
and cheaper source). 

Through the results obtained, limonite ore can replace magnetite ore as a 
potential raw material for the pelletizing process. 

CCS, reducibility by H2 gas, and the strength after reduction are maintained 
at the same level or improved when using limonite-based pellets. 
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• Magnetite ore was replaced with several ratios of limonite ore 
and pelletized at the same conditions (moisture, basicity, heat 
treatment, etc). Finally, the pellets were compared in terms of 
compressive strength and reduction behavior by H2 gas.

• Pelletizing process: high-grade iron ores, 
especially magnetite ores (high T.Fe/ low gangue).

• The compressive strength and reducibility by H2 gas of limonite-based 
iron ore pellets were maintained at the same level or improved when 
compared to magnetite-based pellets;

• Porosity level is an important parameter to define the quality of pellets: 
higher porosity deteriorates the strength and improves reducibility; 

• The effect of replacing magnetite with limonite ore on important 
parameters for pellets to be charged into Blast/shaft furnaces 
was investigated;

• The use of limonite ore as raw material in the pelletizing process 
was avoided due to the expected deterioration of pellet strength 
(presence of water → formation of pores/cracks);
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• The strength of pellets is drastically affected by the reduction degree;
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