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A B S T R AC T

Solvent extraction studies were carried out on the selective separation of radio-cesium from 
actual high level waste (HLW) using calix [4]-bis-2,3-naphtho-crown-6 (CNC) in nitrobenzene -
toluene mixture. The separation studies were carried out in two stages. In the fi rst stage, a 100 
times diluted HLW was used and the purity was ascertained by gamma ray spectrometry using 
a HPGe detector. Quantitative separation of radio-cesium (monitored by Cs-137 gamma peak 
at 661 keV) was observed with almost no contamination from any of the other fi ssion products 
present. In the second stage, actual HLW was used for the Cs separation study. Four stages of 
extraction and two stages of stripping using distilled water gave >99% recovery. About 10 mCi 
Cs was recovered by this method. Reusability of the solvent was also carried out and though 
there was no loss in selectivity, slight decrease in the extraction effi ciency was observed after 
the reagent was allowed to be in contact with the HLW for 10 d.
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1. Introduction

Removal of 137Cs from high level waste (HLW) 
would not only facilitate the safe disposal of the latter 
in deep geological repository as vitrifi ed mass, it also 
solves the MANREM problem to a large extent. More-
over, the recovered radio-cesium can be used as a radia-
tion source in gamma irradiators in the environmental 
pollution control, food preservation and sterilization 
of medical accessories, etc. [1]. The use of 137Cs (t1/2 = 
30.1 y) in place of 60Co (t1/2 = 5.2 y) in the irradiators will 
also reduce the shielding requirement and frequency 
of source replenishment. In the world about 34.85 kg 
of 137Cs is produced per day due to the nuclear activity. 

It is, therefore, required to develop effi cient separation 
methods for the recovery of 137Cs from HLW.

A variety of methods based on precipitation, ion-
exchange and solvent extraction are reported in the 
literature for the recovery of 137Cs from various radioac-
tive waste solutions [2–9]. Ion-exchange based methods 
such as RFPR resin have been used for recovery from 
intermediate level wastes where the Cs concentration is 
much lower [10]. On the other hand, though AMP based 
inorganic ion exchanger resins have been suggested 
for the recovery from acidic wastes such as the HLW, 
stripping has been problematic [11]. Solvent extrac-
tion methods based on the use of exotic reagents such 
as chlorinated cobalt dicarbolide (CCD), crown ethers 
and calix-crowns have also shown promise [12–16]. 
Out of these, calix-crown based extractants have been 
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