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A B S T R AC T

The extraction behavior of plutonium(IV) and uranium(VI) from nitric acid medium by a solu-
tion of diethyl-2-(3-methylimidazolium)ethylphosphonate bis(trifl uoromethanesulfonyl)imide 
(ImPNTf2) ionic liquid in the room temperature ionic liquid (RTIL), 1-alkyl-3-methylimidazo-
lium bis(trifl uoromethanesulfonyl)imide (alkyl = butyl, hexyl or octyl) was studied. The distri-
bution ratio of Pu(IV) in ImPNTf2/amimNTf2 increased with increase in the concentration of 
nitric acid reached a maximum at 0.5 M in nitric acid followed by decrease. The DPu(IV) values, 
then, reached a minimum at 4–5 M and thereafter increase. The distribution ratio of U(VI) was 
insignifi cant as compared to the distribution ratio of Pu(IV) that led to the unusual separation 
of plutonium (IV) from uranium(VI).
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1. Introduction

Room temperature ionic liquids (RTILs) are organic 
salts molten at temperatures lower than 373 K [1,2]. 
RTILs have several attractive physical and chemical 
properties suitable for nuclear fuel cycle applications 
[3–6]. RTILs are being explored as an alternative to tradi-
tional molecular diluent, n-dodecane (n-DD), in aqueous 
reprocessing [7–9]. Extraordinary and unusual extrac-
tion of metal ions have been reported in literature when 
customary extractants are used in conjunction with RTIL 
diluents [10–12].

In the recent past, task-specifi c ionic liquids are 
becoming popular in the area of solvent extraction 
[13–19]. The TSILs (or functionalized ionic liquids) are 
the new sub class of RTILs wherein the cation or anion 

moiety is grafted with a suitable functional group of 
interest. The presence of functional group in TSIL exhib-
its unique and synergistic properties of both the ionic 
liquid and organic functionality. Visser et al. prepared 
several functionalized ionic liquids by attaching task spe-
cifi c functionalities such as urea, thiourea, thioether etc. 
to the imidazolium moiety and reported enhanced selec-
tivity of heavy metal extraction [14,15]. Harjani et al. 
synthesized new class of TSILs containing aminodi-
acetic acid moieties and studied the separation of cop-
per, nickel and cobalt [16]. Ouadi et al. prepared few 
TSILs bearing phosphoryl group in the pendant arm of 
alkyl quaternary ammonium ion [18]. The preliminary 
extraction data on those ionic liquids indicate that the 
distribution ratio of U(VI) varied signifi cantly with the 
structure of TSIL. Recently Odinet et al. synthesized 
CMPO grafted functionalized ionic liquid for actinide 
separation [19].
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