
Desalination and Water Treatment
www.deswater.com
1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2011.2245

*Corresponding author.

28 (2011) 211–216
April

Sequestering of Cd (II) and Ni (II) from aqueous solutions onto chelex 100

Umesh K. Garga,*, V.K. Gargb , Dhiraj Suda

aDepartment of Chemistry, Sant Longowal Institute of Engg & Technology, Longowal 148106
Tel. +91-1635-222145; Fax: +91-1639-240001; email: umeshkgarg@gmail.com
bDepartment of Environmental Science and Engineering, Guru Jambeshwar University of Science and Technology, 
Hisar 125001, India

Received 4 September 2010; Accepted 26 January 2011

A B S T R AC T

The chelating exchange resin Chelex 100, with functional group iminodiacetic acid (IDA), was 
used to remove Cd (II) and Ni (II) from aqueous solutions. Batch elution experiments using Cd 
(II) and Ni (II) solutions were compared. Experiments were fi nally performed at different pH 
values (2.0–7.0), metal ion concentrations (10–500 mg/l), and resin dose (1 g–15 g/l of metal ion 
solution), stirring speed (50–250 rpm) and contact time (10–120 min) at 25 ± 5°C. Maximum 
metal removal was observed at pH 5.0 to 6.0. The removal effi ciency of Chelex 100 for Cd (II) 
and Ni (II) removal were found to be 100% and 82.5% respectively for dilute solutions at 15 g/l 
resin dose under optimized conditions. The results revealed that Cd (II) and Ni (II) can be con-
siderably removed by chelex 100 and it could be a potential material for the removal of these 
heavy metals from aqueous systems.
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1. Introduction

Water plays an important role in natural environ-
ment, and social development, but the subsequences 
of water use are municipal wastewaters and industrial 
wastewaters. Heavy metals are released into the environ-
ment due to rapid industrialization and have created a 
major global concern. Heavy metal pollution is currently 
of great concern due to increased awareness of the haz-
ardous effects of the elevated levels of these chemicals in 
the environment [1]. Cadmium, nickel, chromium, cop-
per, lead and mercury are often detected in industrial 
wastewaters, which originate from metal plating, min-
ing activities, smelting, battery manufacture, tanneries, 
petroleum refi ning, paint manufacture, pesticides, pig-
ment manufacture, printing and photographic, radia-
tor manufacturing, alloy industries, storage batteries 
industries, etc. [2,3] and these usually contain metal-ion 

concentrations much higher than the permissible levels 
and do not degrade easily into harmless end products 
[4]. The Ni (II) concentration in wastewater from mine 
drainage, tableware plating, metal finishing and forg-
ing has been reported up to 130 mg/l. The permissible 
limits of cadmium for the discharge of wastewater are 
0.1 mg/l in India. Separation of heavy metals from 
wastewater has received a considerable amount of atten-
tion in recent years due to the concern that heavy metals 
can be readily absorbed by organisms. These absorbed 
heavy metals consequently enter human food chains, 
and thus exert a high health risk to the community and 
biosphere in general [5]. Due to their high toxicity, indus-
trial wastewaters containing heavy metals are strictly 
regulated and must be treated before being discharged 
in the environment. Industrial wastewaters containing 
heavy metals are generally treated by adjusting solu-
tion pH to form metal precipitates followed by coagula-
tion, clarifi cation and fi ltration. Although the chemical 
precipitation method is quite effective for heavy metal 


