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Estimated World Iron Ore Production in 2010 

Source: US Geological Survey, Mineral Commodity Summaries, Jan 2011  

Iron Ore 
Production 

Magnetite (Fe3O4) has a very important property - 
it is a magnetic mineral.  This property is 
fundamental in aiding discovery through 
magnetic surveys and in ore processing. Ore can 
be crushed, passed over a magnet and the 
magnetite is extracted leaving a clean high grade 
product.   
It occurs as four general types:  
Á .ŀƴŘŜŘ ƛǊƻƴ ŦƻǊƳŀǘƛƻƴ ό.LCΩǎύ ƻǊ  .LCκ 

gneiss  - WA/SA styles 
Á Taconite ς USA  
Á Skarn ς Tasmania  
Á Magnetite Siltstone ς NSW/SA ς new 

style Braemar Iron SA/NSW 
 
Magnetite is a higher grade, cleaner product 
than hematite 

In situ magnetite ore grades are lower than 
commercially exploited hematite ores but after 

processing a product with much higher iron 
grades and much lower costly impurities is 
produced. All iron fines are recombined to form a 
suitable product for steel making and magnetite 
can be combined with bentonite (a clay) and heat 
to produce pellets.  The high quality pellets are 
used in blast furnaces or Direct Reduction (DR) 
furnaces to make steel and is a preferred product 
by steel makers as they greatly increase the 
efficiency of the furnace, reducing costs and 
pollution. Magnetite and pellets attract a higher 
price over hematite ores for this reason. 
 
Magnetite is a major source for iron 
 

In 2010 magnetite accounted for approximately 
30% of global iron furnace feed for steel 
production. In Australia, this figure was only 3%.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Hawsons Magnetite Siltstone                                      BIF                   Pellets 

Furnace Feed 
(100% Fe) 

http://upload.wikimedia.org/wikipedia/commons/5/5f/Black-band_ironstone_(aka).jpg
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The top 15 global iron ore producers are shown below with top 8 shown.  The biggest producer of iron ore 
and iron is China and their main product is magnetite as nominated by USGS.  North America is the sixth 
largest and also a mostly magnetite producer. 
 

 
Hematite grades are dropping 

In two of the major hematite exporters, Australia and India, a common theme is that the iron grade is 
dropping.  In Australia, Macquarie Bank Research has shown that the implied grade derived for Australian 
exports is well below 60% as shown.  This grade decrease could be due to blending lower grade ores to 
cash in on good prices but nevertheless the evidence suggests hematite grades are dropping overall. 
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Magnetite processing technologies are well understood 
 

Given that the largest producer of iron globally uses predominantly magnetite sources and has been for 
many decades the magnetite processing technology is well understood and low risk.  The processing flow 
sheets are very similar with variations generally in the crushing and grinding circuits.  A standard circuit is 
shown below. 

 
The finished product is recombined and used in blast furnaces to produce steel. An important difference to 
the hematite product is that magnetite feed is cleaner and importantly as magnetite gives off heat when in 
the furnace it therefore requires less energy to produce steel with less environmental pollutants.  
 
Project Valuations ς not all magnetite ores are the same 
 

To assess the value of a magnetite prospect the magnetite content and quality needs to be determined.  
This is done by using Davis Tube Recovery tests ό5¢wΩǎύ ŀǘ ŀ ƭŀōƻǊŀǘƻǊȅ ǎŎŀƭŜΦ  This technique has been used 
for decades and is the standard for magnetite operations.  It simulates a concentrate process by crushing, 
mixing with water and passing the mix over a magnet. The magnetite that is concentrated by the magnet is 
kept for analysis and the residual 
material is rejected as tailings. The 
weight of the magnetite concentrate 
versus the original weight of the 
sample gives the % DTR.  The 
concentrate sample is analysed for 
iron content and impurities like silica, 
aluminium, and phosphorous which 
are the most damaging impurities.   
 
A DTR of 20% suggests that if 100t of 
ore was mined and processed then 
20t of concentrate would be 
produced. 
 


