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An experimental study on the removal of Cd2+ and Zn2+ through a supported liquid membrane
using a mixture of mono-(2-etylhexyl) ester of phosphoric acid (M2EHPA) and bis-(2-etylhexyl)
ester of phosphoric acid (D2EHPA) as carriers is presented. Parameters affecting the Cd2+ and
Zn2+ pertraction such as feed concentration, carrier concentration, pH of the stripping phase, and
TBP (tributyl phosphate) concentration were analyzed using the Taguchi method. Optimal exper-
imental conditions for Cd2+ and Zn2+ pertraction were obtained using the analysis of variance
(ANOVA) after a 6 h separation with the initial feed concentration of 8.9 × 10−4 mol L−1, carrier
concentration of 20 vol. %, TBP concentration of 4 vol. %, and pH of 0.5. Then, under optimum con-
ditions, a comparison of M2EHPA, D2EHPA, and bis-(2,4,4-trimethylpentyl)monothiophosphinic
acid (Cyanex 302) was performed. Effective pertraction of Cd2+ and Zn2+ using these carriers was
observed in the following order: mixture of M2EHPA and D2EHPA, D2EHPA, Cyanex 302. It was
also found that the presence of one metal ion in the feed solution reduces the pertraction rate of
the other one.
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Introduction

Many industries, mainly electroplating, battery,
and plastic manufacturing release heavy metals such
as Cd(II) and Zn(II) into the environment (Hasan et
al., 2007). Cd(II) is naturally found as a low con-
stituent of base metal ores and coal deposits so it is
obtained commercially as a by-product in base metal
refining. For instance, 95 % of Cd(II) comes as a
by-product from Zn(II) hydrometallurgical processes
(Kumbasar, 2009).
Cd(II) is a powerful neurotoxic metal, and its

permissible limit in drinking water is 0.01 mg L−1.
For Zn(II), which is generally regarded as nontoxic,

the recommended upper limit for discharge is about
5 mg L−1 (Haji Shabani et al., 2009; Kumbasar, 2009;
Hasan et al., 2007).
Several technologies can be used to remove these

toxic metals from liquid sewages, including solvent ex-
traction, precipitation, ion exchange, electrochemical
processes, etc. (Hasan et al., 2007). Among these tech-
niques, solvent extraction is widely used in the separa-
tion and recovery of metals from aqueous solutions. A
limitation of the traditional solvent extraction is that
a large amount of solvent is required, especially when
processing dilute solutions. Liquid membrane systems
have recently become an alternative technique for met-
als separation from dilute solutions as they represent
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