
Removal of Pb(II), Cd(II), Mn(II), and Zn(II) using iminodiacetate
chelating resin by batch and fixed-bed column methods

A.F. Shaabana,*, D.A. Fadelb, A.A. Mahmouda, M.A. Elkomyc, S.M. Elbahya

aChemistry Department, Faculty of Science, Benha University, Benha, Egypt
Tel. +20 1222358241; email: afshaaban@hotmail.com
bNuclear Research Center, Atomic Energy Authority, P.O. Box 13759 Inshas, Cairo, Egypt
cFaculty of Engineering (Shoubra), Benha University, Shoubra, Egypt

Received 21 September 2012; Accepted 28 November 2012

ABSTRACT

Chelating resin bearing iminodiacetate function was prepared through subsequent treatment
of poly(acrylamide-co-N,N´-methylenebisacrylamide) by ethylenediamine and sodium chlo-
roacetate, respectively. The prepared resins were characterized using Fourier transform infra-
red spectroscopy. The different factors affecting the metal ions adsorption of this chelating
resin such as solution pH, metal ions concentration, contact time, and adsorption tempera-
ture were studied in batch method. The prepared chelating resin showed a significant uptake
performance towards Pb(II), Zn(II), Mn(II), and Cd(II) ions. Sorption capacities were found
to be 1.7, 1.5, 1.6, and 1.77mmol/g resin for Pb(II), Zn(II), Mn(II), and Cd(II), respectively.
Equilibrium data were analyzed using the Langmuir, Freundlich, and Temkin isotherms. The
results showed that the adsorption process was well described by Langmuir isotherm model.
The kinetic and thermodynamic parameters of the adsorption process were estimated. These
data indicated that the adsorption process is spontaneous and followed the pseudo-second-
order kinetics. Also, the removal of metal ions from aqueous solutions using iminodiacetate
chelating resin in fixed-bed column was studied. Regeneration of chelating resin loaded with
metal ions was successfully performed and the resin could be used repeatedly for five times
with a small decrease in adsorption capacity.
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1. Introduction

Heavy metal pollution problem gained lately much
concern because of its high persistence, headache, irri-
tability, abdominal pain, and various symptoms
related to the nervous system, caused by their accu-
mulation at certain levels. The most common metals
found in wastewater are copper, cadmium, nickel,
manganese, mercury, lead, and zinc which are toxic at

high levels [1–3]. Many water treatment techniques
for toxic ions removal are available such as precipita-
tion, reverse osmosis, ion exchange, membrane sepa-
ration, and adsorption of metal ions with chelating
resins. Among these technologies, the adsorption tech-
nique showed an effective separation of the toxic
metal ions since chelating resins are easy-to-use, reus-
able, and have higher selectivity with high adsorption
capacity [4–6]. The use of chelating resins for removal
of heavy metals from wastewater or aqueous solutions
has been extensively studied [5–19]. Carboxylated*Corresponding author.
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