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Abstract A new chelating adsorbent was prepared by

grafting glycidyl methacrylate (GMA) onto polystyrene

(PS) particles using simultaneous radiation technique and

amination of graft copolymers by reacting with diethyl-

enetriamine. The effects of various parameters such as,

irradiation doses, inhibitor concentrations, amination tem-

perature, and reaction time were investigated. The grafting

yield increased with irradiation dose to reach its maximum

value at 15 kGy. The accelerative effect of solvent medium

on the grafting yield was higher in THF than DMF. The

addition of 0.001 % (wt) inhibitor to the reaction medium

led to a sharp increase of grafting yield. The best conver-

sion ratio was obtained at 115 �C during 24 h. By using a

column separation technique, the adsorption behaviors of

the adsorbent toward Cd2? and Nd3? in aqueous solution

were examined. The adsorption amount of both Cd2? and

Nd3? increased with initial ions concentration. The maxi-

mum equilibrium of Cd2? and Nd3? adsorbed ions were

18.1 and 17.58 mg/g, respectively. It was observed that the

functionalized GMA-g-PS was reusable by desorbing with

0.1 M nitric acid almost without losing their adsorption

capacity. FTIR test indicates that epoxide and amine

groups were introduced onto GMA-g-PS and aminated

GMA-g-PS, respectively. The Tg of graft copolymer

slightly decreased, and that of aminated GMA-g-PS was

higher than graft copolymer.

Keywords PS particles � Simultaneous radiation

grafting � Glycidyl methacrylate � Chelating adsorbent �
Cd2? and Nd3?

Introduction

The disposal of radioactive waste in nuclear industry is

considered as a realistic problem. While actinide nuclides

such as Am and Cm have highly dangerous radioactivity, in

this work neodymium is used to simulate the chemical

behavior of trivalent actinides due to their similar ionic

radius and crystal properties. Cadmium is one of most

dangerous metal ions because of its carcinogenic effects

and non-biodegradability. For the pre-concentration of

these ions from aqueous solutions, several methods have

been applied such as precipitation [1], ion exchange [2],

solvent extraction [3], and chelating adsorption [4]. Study

on adsorption properties of Nd(III) by cross-linked chitosan

to simulated trivalent radioelement has been reported by

Huang et al. [5]. Solvent extraction technique has been

serving for the selective extraction of lanthanides [6] and

actinides [7] from high level wastes in nuclear reprocessing

units. The system of solvent extraction which operates at

high acid concentration could corrode the equipment.

Moreover, technical problems associated with third-phase

formation [8], which leads to explosive hazards and non-

ecofriendliness, makes this technique less popular. Solid

phase extraction technique [9, 10] by chelating or ion

exchange resins is recognized as the fast and reliable

approach for metal ion extraction and pre-concentration

due to their high adsorption capacity and selectivity.

During the past few years, radiation-induced grafting

[11], a costly method for synthesizing chelating polymer

adsorbents, has become an important research topic. To
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