ENVIRONMENZE

Mud-to-money:
minimise bauxite residue, maximise profits

Baite residue disposal after alumina refining is a paramount environmental issue and a top prionity is process
innovation to minimise residue generation. M2M-Technology™, developed by Alcor Technology and Alfa Laval,
provides this innovation through a novel, patented combination of well-known process and equipment technologies which
recuce resichues by typically 8% and increase alumina recovery by 4% and with a capital payback period of just one year.

urrent  primary  aluminium

production is some 38Mutfy,

requiring alumina refineries to

convert abour 210Mt of bauxite
mte 74Mt of alumina and producing
some B3Mt  of bauxite residue.
International practice is to store residue,
also called ‘red mud’, in large, purpose
built areas. Residue storage is a significant
environmental in the alumina
industry because of its volume and
caustic soda content.

BAUXITE RESIDUE DISPOSAL
Hence it is no surprise that the industry
has made huge efforts o develop residue
applications, with the objective to reduce
the amount of residue which has to be
stored. However, up to this point in time
no application has been found, which
would provide a significant outler for
bauxite residue. Hence the focus is now
on residue management methods, which
minimise environmental impact
comprising the following elements:

— Minimising caustic soda concentration
in the liguid associated with stored
residue. This 1s achieved in residue
wash lines, involving high rate
decanters, using modern flocculants wo
obtain high underflow solids
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— Storing reside in such a way that
environmental emissions are
minimised. This involves storage of
residue at high solids concentration,
avoiding the release of associated liquid
to the environment, This method is
referred to as dry residue stacking or
thickened mud disposal.

Minimising residue generation by
minimising extractable alumina losses
with residue. This approach, which
also increases the amount of alumina
produced from a given bauxite input, is
the subject of this paper.

ALUMINA EXTRACTION & CRYSTALLISATION

Production of alumina from bauxite
comprises cycling of a caustic soda
solution as extraction liquor through an
clevated temperature digestion stage, for
dissolution of extractable alumina, and a
low temperature crystallisation stage, for
crystallisation of pure alumina hydrate.
In digestion, ground bauxite is mixed
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and heated with caustc soda solution
with a low alumina o causuc (A/C) ratio
labelled spent liquor, resulting in a caustic
soda solution rich in dissolved alumina
(high A/C ratio), labelled green or
pregnant liquor, and an un-dissolved
residue  containing some  extractable
alumina due to imcomplete extraction.
The green liquor is super-saturated with
alumina, whilst un-extracted gibbsite in
mud acts as seed for premarure gibbsite
crystallisation, also named reversion. The
digestion discharge slurry is fed to
decanters for separation of clear green
liqguor from mud slurry. The decanter
underflow passes through mud washers
where reversion continues.

PROFIT VERSUS ENVIRONMENT

A practical aspect is that as the green

liguor A/C ratio increases, alumina

production increases, but the rate of

premarure crystallisation of gibbsite on
mud also increases, resulting in higher
extractable alumina losses with residue.
Hence operating conditions in the
digestion stage are determined by rwo
conflicting objectives:

High alumina production requires

overcharging the extraction liquor with

bauxite, resulting however in more un-

extracted alumina left in the residue (e

exacerbating the environmental issue),

and

- High alumina extraction requires
undercharging the extraction liquor with
bauxite, resulting however in less
alumina production (ie less cash
generation ).

The end result is that a refinery is run
at conditions reflecting a compromise
berween these objectives, which in turn
are determined by bauxite qualicy and
market conditions.

OPTIMUM ALUMINA LOSS

Obviously extractable alumina losses
can be minimised by operating a refinery
at a very low green liquor A/C ratio
However, at a very low A/C ratio alumina
production is also low, which is not
economic. By increasing A/C rartio, plant
production increases, thus improving
production economics. However as the
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AJC ratio increases, extractable alumina
losses increase, ie bauxite and caustic soda
consumption per tonne of alumina
produced increase. Hence an
optimum A/C ratio exists, beyond which
a further increase in green liquor A/C
ratio becomes uneconomic. This aspect is
described in a paper by Den Hond [
which concludes that higher extractable
alumina with residue are
economically justified in case that:

— The bauxite has a low reactive silica

content;
The bauxite cost is low;
— The alumina price is high.

Usually a refinery operates at optimum
economics when the alumina loss with
residue to storage is around 6%, with
higher numbers being recorded for plants
processing low cost bawate with low
reactive silica content. A lower alumina
loss with the residue usually points to a
refinery producing at a rate which 1s
below the oprimum economic point

For a specific plant the actual
extractable alumina loss with residue is
readily established by analysing the mud
which is transported to disposal areas.

MZM-TECHNOLOGY

M2M-Technology solves the dilemma of
conflicting digestion objectives by
replacing the single step digestion process
tor Gibbsitic bauxite by a rwo-step (or
double) digestion process. M2M is short
for Mud-to-Money, referring to the
profitable recovery of alumina from red
mud. M2M-Technology is applicable to
Gibbsitic bauxite digestion including
atmospheric digestion and sweetening
digestion variations, ie for abour 50% of
the global alumina production capacity.

The M2M-Technology patent [2
comprises process and apparatus for the
rwo-step digestion of Gibbsitic bauxite
reflecting a novel combination of the well
known re-digestion (double
digestion) and spiral heat exchanger
technologies.
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Process

THE M2M PROCESS
The existing first digestion step aims at
maximising alumina production and

produces, after decantation, the main
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