
Extraction of Iron From Bauxite Residue
By Andrew Doucette, Nicholas Cumello, Drew O’Shaughnessy, and Nicholas Janco

We would like to thank the following people:
Ali Valamanesh, Peer Learning Assistant

Professor Brahjendra Mishra, Associate Director of WPI Metal Processing Institute
Professor Diran Apelian, Director of WPI Metal Processing Institute

Sumedh Gotsu, Graduate Student 

Citations:
• Iron Being Mined - https://commons.wikimedia.org/wiki/File:M2500_stockpile_conveyor_and_washed_iron_ore_(6325636374).jpg

"File:M2500 Stockpile Conveyor And Washed Iron Ore (6325636374).Jpg - Wikimedia Commons". Commons.wikimedia.org. N. p., 2011. Web. 5 Dec. 2016.
• Iron Ore Production Graph - http://www.ga.gov.au/data-pubs/data-and-publications-search/publications/australian-minerals-resource-assessment/production

"5. Production - Geoscience Australia". Ga.gov.au. N. p., 2016. Web. 5 Dec. 2016.
• Magnetite dust picture - https://www.inoxia.co.uk/products/chemicals/inorganic-compounds/magnetite-powder powder, Magnetite. "Buy Magnetite Powder At 

Inoxia Ltd". Inoxia.co.uk. N. p., 2016. Web. 5 Dec. 2016.
• Iron (III) Oxide picture - https://commons.wikimedia.org/wiki/File:Iron(III)-oxide-sample.jpg "File:Iron(III)-Oxide-Sample.Jpg - Wikimedia Commons". 

Commons.wikimedia.org. N. p., 2007. Web. 5 Dec. 2016.
• https://www.flickr.com/photos/noaamarinedebris/7656551586 "Marine Debris Laden Beach In Hawaii". Flickr. N. p., 2016. Web. 5 Dec. 2016.
• Wikimedia Commons. "File:Hungary ajka toxicspill october9 2010 dgDetail.jpg." photograph. Wikimedia Commons, DigitalGlobe, 

en.wikipedia.org/wiki/File:Hungary_ajka_toxicspill_october9_2010_dgDetail.jpg. Accessed 5 Dec. 2016.
MTI. "Vörösre festette az iszap Devecsert." MTI, hvg.hu/nagyitas/20101005_gatszakadas_iszap_reflektor. Accessed 5 Dec. 2016.

Experiment

Combustion of PVC: 4C2H3Cl + 3O2  8C + 6H2O + 4Cl

Reduction of Fe: Fe2O3 + C  Fe3O4 + CO

Equilibrium for CO: 2CO  CO2 + C

The purpose of this experiment is to be a proof of the 
concept that two negative value products can be taken 
and made into something that can be sold. Fe2O3 is 
put in a furnace with PVC (C2H3Cl)To produce 
magnetide, which can be sold to iron manufacturers. 

Reactions

Separation
The magnetide is separated from the rest of 
the products of the reaction by magnetic 
separation. The total mass of magnetide is 
then found by ICP.

Environmental Issues

Contamination
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A Tragic Example: Ajka, Hungary

A Red Mud 
reservoir 
wall broke 

and released 
1 million 

cubic 
meters of 
Red Mud

Red Mud 
swept 

through 
the streets 

of Ajka, 
killing 10 

and 
injuring 

150

Liquid Form
• Leakage into soil, 

waterways
• Flooding of nearby 

cities and towns
• Hazardous to store 

because of limited 
space and 
uncertainty of 
containment 
techniques 

Solid Form (powder)
• Powdered form can be 

dispersed through the 
wind

• Can dust the 
environment, 
thwarting or coopting 
plant life

• Inhalation by humans 
or animals can cause 
internal chemical 
burns

Possibilities for Contamination
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Impacts of Plastics

Release of Toxins
Danger in wildlife

Impacts of Bauxite Residue 

Release of toxins into soil

Leaks/Floods

Drying/Eliminating Nutrients in SoilPollution

Impact On People
Toxins from contact 

with Red 
Mud/Plastics

Plastics: 
Throwaway 
Product

Red Mud-
Ruins 
Crops

Cost of 
storage for 
Businesses

Toxins 
cause 

Illnesses

Social Impacts of Red Mud and Plastics

Plastic waste 
and Red mud 

are two 
products that 
are of no use. 
Almost all of 
their impacts 
are negative. 

The main 
impacts affect 
our wildlife 

and earth as a 
whole.  

Cost of 
Operations

Warehouse

Industrial 
Furnace

Electricity

Filter

Plastic 
Shredder

Labor

Economic Aspects: How Can Producing Iron From Red Mud Be Economically Viable?

As the demand for iron increases, so does the amount needed to be 
produced to meet these demands.  This means digging up more Earth 
and wasting more resources to retrieve the small percentage of iron 
found in the mining areas.  Retrieving iron from red mud will not only 
help save the environments that are currently being destroyed for their 
resources, but will also save the companies producing iron a lot of 
money.       
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