Mud-to-Money

Minimizing Bauxite Residue for Increased Alumina Production

Editor’s Note: At the vecent 2007 TMS Light Metals Annual
Meeting in Orando, Flovida a paper was fresented which
described a clever method and apparatus for wiilizing the double
digest frocess for a grealer recovery ? alumina. Although the
double digest method is not new, Iaternational Publication
No. WO 2006/031098 Al, Method and Apparatus for the
Extraction of Gibbsite from Bauxile, does denote a new way to
utilize the process which claims to recover virtually all of the
residual alumina from bauxite vesidue at attractive economies,

New M2M-Technology for the Alumina fndustry

tis generally known that bauxite residue (red mud) isa
significant environmental issue in the alumina industry
because of its volume and caustic soda content,

M2M is short for Mud-to-Money, referring to the
yrofitable recovery of alumina from red mud, M2M-
l]l'chlm]ug}' replaces the single step digestion process for
gibhsitic bauxite, including atmospheric digestion and
sweetening digestion variations, by a two-step digestion
process (double digest). Enabling the success of M2M-
Technologyis the use of modern flocculation technologies
in alumina refineries, and the use of low capital cost spiral
heat exchangers. M2M-Technology is apphcable 10 about
5% of the global alumina production capacity.

The inventors claim the environmental benefits of this
technology include a reduction of residue generation
per ton alumina by some 8% and a reduction of bauxite
L'L}I]-‘sLI.I[lPl]'UH per ton of alumina by some 4%. This means
that refinery alumina recovery increases by about 4%
(abs) from typically 92% 1o 96%. The alumina produced
by M2M-Technology does not require additional bauxite,
resulting in a very low operating cost. The assignor 1o the
patents believes that combined with a low capital cost, an
M2M-project has a payback period of about one vear and
an implementation time of about 8-12 months,

Fnvironment versus Profit

Aluminum metal is produced from the white powder
alumina (aluminum oxide), In 20006 world aluminum
metal production was 33.9 million tons, while related
world alumina production amounted to 66,4 million
tons, Al na is produced from bauxite ore in a refinery,
tvpically requiring 2.5 tons of bauxite per ton of alumina,
In other words in 2006 about 166 million tons of banxite
were converted o alumina.

Onlv part of the bauxite consists of alumina, ie.
alumina  production  unavoidably  generates  bauxite
residue, often referred o as red mud becanse of is color
and physical appearance. Since typicallv over one ton of
residue is generated per ton of alumina produced, abow
H0 million tons of bauxite residue was generated in 2006,
The commaon practice around the world is 1o store the
residue in large disposal areas. The industry has long
been searching for applications of bauxite residue but as
vel no large scale use for the material has been found.
Residue storage is a significant environmental issue in
the alumina industry because of its volume and caustic
soda content,

Red mud solids always contain a residual amount of
aluminaasaresult of running a refining plantat maximum
cash tlow, i.e. controlled by economic considerations.
These considerations result in conflicting objectives in
the crucial digestion (leach) stage:

* High alumina production requires “overcharging”
the extraction liguor with bauxite, but results also in
more alumina left in the residue (e, exacerbating the
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environmental issue), and

* High extraction requires “undercharging” the
extraction hiquor with bauxite, but resulis in less alumina
production (Le. lower cash margin),

The end result is that the plant is run at conditions
reflecting a compromise between these objectives, which
in turn are determined by bauxite quality and market
conditions,

The M2M Process

The existing first digestion step aims at maximizing
alumina production and produces after decantation the
main pregnant liquor flow and a residual bauxite slurry
flow. The later now is mixed with additional extraction
liguor and subjected to an additional second digestion
step, which aims at maximizing alumina extraction
and produces an additional pregnant liquor flow and a
reduced residue slurry flow. The final residue is washed
and transported 1o disposal areas.

By inserting the second digestion step in the transter line
between decanter underflow and first residue washer feed
(Figure 1), the new twostep digestion process combines
the best of two worlds: an increase of plant pregnant
liquor flow and/or alumina concentration, maximizing
production, and a minimal extractable alumina loss with
the residue, minimizing environmental impact.
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Figure 1. Second digestion step between decanter and first washer.

The success of M2M-Technology is based upon the
use of high rate red mud setling anks, and modern
flocculants and flocculation technologies in alumina
refineries, resulting in a small quantity only of pregnant
liquor with the residue, significantly reducing the volume
ot the slurry to be re-digested.

Minimizing associated capital and operating costs of this
second digestion step is possible because refinery residue
production is reduced and hence the required residue
wash water intake. The resulting reduction in plam
evaporation requirements cnables a second digestion step
without a conventional flash vessel-heater system for heat
recovery, Instead a spiral heat exchanger system is used
tor heat recovery (Figure 2), which has a much higher
heat exchange efficiency because heat is wansferred
without the use of flash steam as an intermediate encergy

[Fash Vemasin ]

= - =
Ll L] ¥

s

.‘“‘.‘4‘“"1;-
[Fegensrasivs Fieaters |

Figure 2. Flash vessel-healers versus spiral heat exchanger.
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