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THE TECHNIQUE OF MEMBRANE SEPARATION

Membrane separation makes use of a
physical barrier, the membrane, to
separate the constituents of a fluid
according to their size.

The degree of separation of the
constituents is determined by the choice
of the membrane’s cut-off, defined as the
size of the smallest elements (ions,
molecules or particles) of which it will
retain 90% or more.

In most applications the driving force
behind the separation is the pressure
gradient across the membrane.

The technique performs well because:

@ the asymmetrical structure of the
material ensures that separation occurs
at its surface and not throughout its
depth,

e the fluid flow is tangential to the
surface, ensuring a continuous cleaning
effect.

The thermal resistance and chemical
compatibility of the membranes

Exam|:.>les of membrane |T max. pH
materials (°C)
Cellulose acetate 35 3-8
Polyamide 50 |[3-11
Polyethersulphone 80 |2-12
Ceramic 350 |0-14
THE VARIOUS MEMBRANE
SEPARATION PROCESSES

The processes and their characteristics
The same basic principle of operation
applies over a range of four orders of ma-
gnitude of pore size, for microfiltration,
ultrafiltration, nanofiltration and reverse
0SMOSis.

The filtration spectrum

The figure opposite shows the sizes of
some common materials and the working
pressures used for filtering them.
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=
-
(]
{75
(2]
=
B
|*—
|
.|O

Feversa | Mano-

Litiradiir atioan Miorafitration Coarnesntisnal filiration
osmosis. | Eaticn
Wk
AE | 5D 10 na Tﬂ”
| ,II'II:H"I&: WP £ 0 i TP Frpeid|
Sulm P plgmanis.
e
L 1] Alrretiiam o530 paikche
s —I I
Graphile pamicks

Sin

Wirsas Prolerrs
el
Bz biriai Hurrinii Har
e
| Vi1 I
I Sty
Mo
lord Moacubs Macro [ooar Bz b Macro particks

membratec indurtriers

Membrane separation processes



FLUID TREATMENT IN THE ALUMINIUM INDUSTRY

The aluminium industry is a large-scale
consumer of fluids such as demineralised
water, oils, emulsions, rinsing and etching
solutions, as well as other fluids for
surface treatment. Thus there are many
areas for the appropriate application of
membrane separation processes.

TREATMENT AT EVERY STAGE OF
INDUSTRIAL PROCESSES

Membrane separation processes permit
either purifying or concentrating a fluid.
They are applied:

Upstream of the process

o for preparing the fluid for use, in order
to eliminate material in suspension,

In the course of the process

o for regenerating the fluid, in order to
maintain constant properties or to
prolong its service life,

®in production, for separating the
various solutes in the liquid or for
eliminating material in suspension,

Downstream of the process

® for purification, in order to conform
to environmental regulations gover-
ning the treatment of effluents,

@ for recovering a product,

® for the revalorization of an effluent
by recovering useful or saleable by-
products from it.

EXAMPLES OF FLUID TREATMENT
IN THE ALUMINIUM INDUSTRY

ECONOMICALLY

EFFECTIVE SOLUTIONS

The savings made by using
Membratec’s processes ensure
a payback period of less than
24 months.

ECOLOGICAL SOLUTIONS
Membratec’s processes extend
the useful lives of process
fluids and reduce the volume
of effluents. They help to make
production operations more
environmentally friendly.
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