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A B S T R AC T

4-acrylamidobenzo-18-crown-6(ABCE) functionalized polyacrylamide (PAAm) gel beads have 
been synthesized using an indigenously developed sedimentation polymerization setup. The 
extraction of Sr2+ ions by ABCE functionalized PAAm gel beads was monitored by batch extrac-
tion experiments in different concentrations of nitric acid and sodium nitrate solutions. With 
the aid of atomic absorption spectroscopy (AAS), the concentration of Sr2+ ions in aqueous phase 
before and after extraction was measured. In nitric acid, the extraction effi ciency is found to be 
high (> 80%) when the number of hydrogen ions in aqueous phase is less than that of ABCE 
molecules attached to hydrogel backbone. A sudden drop in extraction effi ciency was observed 
when the number of hydrogen ions present in the aqueous phase is greater than that of ABCE 
molecules attached to hydrogel backbone. Our results indicate that the number of hydrogen 
ions present in the aqueous phase play an important role in deciding the extraction effi ciency. 
Further, in sodium nitrate solution the extraction effi ciency is found to decrease with increase 
in concentrations of NaNO3. A plausible mechanism for the extraction behaviour is presented 
and the results are discussed.
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1. Introduction

Radioactive strontium (Sr-90 or Sr2+) a product of 
nuclear fi ssion of uranium and plutonium is present in 
signifi cant amounts in spent nuclear fuel and radioac-
tive waste [1−3]. Sr-90 undergoes -decay. Among all 
the fi ssion products Sr-90 is most accessible to plants by 
its uptake from soil. Sr-90 is a bone seeker that exhibits 
biochemical behaviour similar to calcium. After entering 
the gastrointestinal tract it tends to be a part of the bones 
and teeth thereby damaging the blood-producing cells. 

In addition it also acts as a heat generator [2,3]. Hence 
Sr-90 is considered as one of the most hazardous fi ssion 
products. Therefore a need arises to remove Sr-90 from 
the high level liquid waste (HLLW) before the disposal 
of HLLW.

Development of novel materials for the extraction 
of active ions such as Sr2+ from HLLW is an important 
research problem [4]. Crown ether (CE) functionalized 
hydrogels are one of the suitable materials for extrac-
tion of ions [5−13]. In the past, immobilization of CE in 
hydrogels has been carried out by physical and ch emical 
immobilization methods [5−13]. Physical immobili-
zation is carried out by radiation cross-linking and 
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