P
Abstract

The aluminum industry is booming
but with its mass production comes
large amounts of waste known as red
mud. This hazardous waste is not
only an economical loss, but has
serious environmental impacts such
as leeching into the water

table. Many attempts have been
made to utilize it from forming bricks
or mixing it in with cement but these
solutions fall short. The struggle to
dispose of this waste product may be
at an end as we turn to the potential
of red mud as a source for
commercial materials.

Red mud is composed of fair
amounts of iron oxide, additional
alumina, titanium dioxide, calcium
silicate, and trace amounts of rare
earth elements. The objective of this
project is to establish a system that
efficiently extracts these materials
individually and sells them to their
respective industries. After careful
analysis of the processes required for
extraction and the profit made from
these metals, it has become evident
that red mud should no longer be

considered a mere waste product.
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-Aluminum Extraction by solid Na,CO, reacting with the
Al,O, at 950°C, yielding a water soluble NaAIO,. Once
cooled with water to 25°C, up to 95% of the Al,O, can be
extracted in pure form and sold for profit.

-Titanium Extraction by sulfuric acid leaching

-Rare Earths Extraction by autoclaving at 300 °C in presence

of 300-500 g of NaOH.

-Calcium Silicate can be used for construction materials
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Red Mud Recovery

A Zero Waste Solution
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Cool Solution

Slag + Sodium Hydroxide

"

-

Titanium _ Slag Leached with
Sodium Hydroxide
- '(;./fe,. e

T —

_—

L —

’_—-.v —
R
P -
-~
-
Selected Bibliography .
Mana ." Mining and Refining . The Inter I Alu , n.d. Web. 0 -
cturin ent Manufaci American Fo ciety, Wi Nov. 2015
" Red M ject. N.p., 2 05. Web. 08 D
illiam nd Mike Pisti e Cost of Doin ss Wi " Concrete Constr anley Wi a, 21 W
anin Red Mud." E ering and Mini al. N 3. Web
loann as, a ran ssen, comps. C ERMI F RED MUD IN (2015): 1 Web. 30
our Wi " Meti N.p., n.d. Web 201
WPL." tFinder@W| , n.d. Web. 30 5 .
Milos. "First European Rare Eart| h Resources Confere nce." (n.d.): n. pag.1st European Rare Resources Conference. Milos, June 14. Web
! Mud Waste Refining." CBCi BC/Radio Canada, 07 Oct. 2010. Web ov. 2015.
f Cert i | nmental Radio (1997): 547-68. Web
cciden ( ) oxicity and Tra al Bioavailability in Red Mud Contam Soil." - Envir ental Sci echn ( ons). N. W
t Site ion and Best Pr: on Bauxite Residue." Red Mud Proj , n.d. Web. O V. 2
Nation f y Infor tional Library of Medicine, n.d. Web v. 2015.
."Do ( quired)." M Refining — Bauxite Residue Manage emical and E eeri Feb. Y 015.
ir. CAR M SORP /UM FROM RED MUD (n.d.): n. pa Residue Valorisation ices. L 5. Web
s: Wha sting N 'Investing News work. N.p., 15 Se 5. Web. 30 Nov. 2015
ling o i02 fr Statistical Mod of Sulfuric Acid g of TiO2 fro d Mu d. Web
ling o i02 fr Statistical Mod of Sulfuric Acid g of TiO2 fro d Mu d. Web -
Produc Development.' nium Alloy Prod Technology, Market Pr d Indu. d. Web
ing fro! i ic Pressure." m Leaching fri Mud by Diluted Sulfuri osp Web. 30
- - ‘
- o ,
’.. “ — _— ’ . -
" — - .
-
/ - - -— S -

e /

—

Slag + Sodium Carbonate

Calciu
Silic

950°C

Composition of Red Mud by Percent
Weight

Other
18%

Alumina
27%

Scandium

0.2% Titanium
Dioxide
8%
= = - - - >




