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ABSTRACT

Facilitated transport of Pb(II) ions in acidic medium, across a supported liquid membrane
(SLM) by using 5,11,17,23-tetra-tert-butyl, 25,27-bis(benzylamino etoxy)-26,28-dihydroxycalix
[4]arene as carrier, dissolved in kerosene, has been investigated. The parameters studied are
Pb(II) ions concentration in the feed phase, HCl concentration in the stripping phase, and
solvent effect in the membrane phase. The Celgard 2500 membrane was used as the solid
support. A Danesi mass transfer model was used to calculate the permeability coefficients
for each parameter studied. Also, AFM technique and contact angle measurements were
used to characterize the surface morphology of the prepared Celgard 2500-carrier 1 SLM.
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1. Introduction

Membrane processes have been mainly developed
as a potentially valuable technology for the separation
and concentration of charged or neutral species [1].
Among the processes being developed, supported
liquid membranes (SLMs), porous supports whose
pores are impregnated with a solvent, have been
showing tremendous potential in different applica-
tions [2–5]. The SLM technique is a combination of
three simultaneously occurring processes: molecule
extraction from the feed phase to the SLM, diffusion
through SLM, and re-extraction to the received phase.
Among their numerous advantages, the minimal
amount of solvent needed and the fact that extraction
and stripping steps which are combined into a single
step are specific [2,6]. However, the instability of the

liquid membrane in the pores of the inert membrane
support (carrier lost) is the main disadvantage [7–10].

Lead (Pb) is one of the most ubiquitously spread
toxic metals [11–13]. Lead is extensively used in many
manufacturing processes, therefore without an appro-
priate treatment of pb-containing wastewaters it may
contaminate the ecosystem through surface water,
underground water, and soil. Due to its high toxicity,
a lot of effort has been expended on developing tech-
niques to effectively remove Pb from water [14–19].

Calixarenes and derivatives can be used as recep-
tors to recognize a wide variety of ions and guest
molecules, forming host-guest or supramolecular com-
plexes [20,21]. This ability has been exploited in differ-
ent fields and calixarenes and derivatives have been
used extensively as selective ligands for a wide range
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