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A typical liquid membrane consists of an organic liquid membrane and a carrier
molecule, which form a thin layer between two aqueous solutions containing
different guest concentration. The carriers alter the guest-permeability and
facilitate the selective diffusion across the organic liquid membrane. The
facilitated diffusion produces selective transport and separation.

The addition of a carrier to a liquid membrane system, which complexes rapidly
and reversibly with the desired guest species, can dramatically improve the
membrane permeability and selectivity that are significantly dependent on
carrier-guest interaction. Several transport mechanisms have been
demonstrated, such a carrier-mediated transport is the most suitable for design
of a specific liquid membrane.

The stability problems of the activated composite membranes are caused by the
loss of membrane liquid out of the pores. There are different approaches to
increase the lifetime of the membrane [1,2].

The present study refers to the preparation of activated composite membrane
(ACM) containing Aliquat 336 as a carrier, and testing their properties towards
the selective transport of Ga and Zn cations.

A new type of liquid membrane was prepared, named Activated Composite
Membrane (ACM). The stability of these membrane increases, referring to other
common membranes used before. These membranes have also good
characteristics to separate metals.

We cast membranes in two steps, first we used non-woven fabric (Hollytex 3329,
France) as a support to manufacture reinforced polysulfone (PS) membrane
which was obtained by the phase inversion technique, and second, a thin top
layer of polyamide containing Aliquat 336 of two different concentrations (0.5 and
1 M) was obtained by interfacial polymerisation. The membrane thus prepared is
composed of polyamide and polysulfone layers containing carrier.

The reaction describing the synthesis of the poiyamide is the following:
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1,3 Phenylene Diamine

The surface texture of the membrane under study was examined by scanning
electron microscopy (SEM) using a JSM-6300 scanning electron microscope. The
chemical elemental analysis of freshly prepared membranes was performed, by X-
ray diffraction measuring the energy distribution of the X-ray signal generated by a
focused electron beam.

The experiments for determination of the membrane capacity are performed in a
cell having a circular window where the membrane has been mounted. This
window separates the two aqueous solutions (feed and stripping solution). Both
compartments of the cell were stirred using a mechanical stirrer.

A correlation between the carrier content in the membrane and the concentration
of metal separated was obtained from the results of the membrane analysis by
using the inductively coupled plasma (ICP) technique. The competition between
gaiiu and zinc in the membrane surface is presented by the retaining membrane
capacity. This type of membrane is relatively new for metal removal (Ga and Zn)
from waste waters and the best cation retention was obtained for Zn.
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