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a  b  s  t  r  a  c  t

The macroporous chelating ion exchangers containing different functional groups i.e. Purolite S-920, Purolite S-930

and  Lewatit TP-208 have been used in the sorption process of Zn(II) and Pb(II) ions. The effect of the presence of

biodegradable, environmentally friendly aminopolycarboxylate chelating agent, trisodium salt of methylglycinedi-

acetic acid (MGDA) on its sorption capacity was also examined. The investigations were carried out by the static

method. Besides the effect of initial concentration of Zn(II) and Pb(II) and the complexing agent the research con-

cerns  the influence of solution pH, phase contact time on effectiveness of sorption. The equilibrium and kinetics of

Zn(II)–MGDA and Pb(II)–MGDA complexes sorption were obtained and fitted using the Langmuir, Freundlich, Temkin

and  Dubinin–Radushkevich (D–R) models as well as the pseudo first and pseudo second order kinetic models. The

intraparticle diffusion model was also used. The results showed that the sorption processes of Zn(II) and Pb(II)

complexes with MGDA on Purolite S-920, Purolite S-930 and Lewatit TP-208 followed well the pseudo second order

kinetics.
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1.  Introduction

Pehlivan and Altun (2006) and Rengaraj et al. (2002) state that
sorption processes have been and still are the most often used
method for treating wastewaters in industries and the most
extensively studied ones. Ferreira et al. (1999) describes these
processes by the following mechanisms: ion-exchange reac-
tions, physical sorption, molecular sorption of electrolytes,
complex formation between the counter ion and the func-
tional group, hydrate formation on the surface or in the pores
of the sorbent. Demirbas (2008),  Son et al. (2001) and Kas et al.
(2007) specify the main advantages of this process: recovery
of metal value, less sludge volume produced and meeting
of strict discharge specifications. Moreover, the deficiency in
selectivity of the conventional ion exchange resins has led
to the development of a new class of selective polymers i.e.
chelating resins, which are described by Sahni and Reedijk
(1984). Fundamentally, a chelating ion exchange resin consists
of two components – a chelating group and a polymeric matrix.
Thus, the properties of both constituent have to be consid-
ered during their designing and synthesis i.e.: strong, selective
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metal binding properties, ability to form a 1:1 chelate with a
metal ion, possession good swelling properties and compat-
ibility between the polymer and the medium. A number of
chelating resins containing such functional groups as iminodi-
acetic acid, amidoxime, aminophosphonic acid, oxine, thiols
and pyridine complying with these criteria are now commer-
cially available.

In this paper the three commercial macroporous chelating
ion exchangers were tested: Purolite S-920 with the thiouro-
nium functional groups as well as Purolite S-930 and Lewatit
TP-208 with the iminodiacetate functional groups.

Arden (2001) determines that Purolite S-920 is designed for
the removal of low concentrations of soluble mercury salts
from waste streams and for the recovery of precious metal
ions from rinse waters in the galvanic and electronic indus-
tries. Purolite S-920 is also used in hydrometallurgy for the
separation of precious metal ions from acid solutions.

Purolite S-930 finds the use in the processes for extrac-
tion and recovery of metal ions from ores, galvanic plating
solutions, pickling baths, and effluents even in the presence
of calcium and magnesium. Important application includes
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