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A B S T R AC T

Solvent extraction studies carried out at BARC, India on the evaluation of N,N-dialkyl amides 
as alternative extractants to tri-n-butyl phosphate (TBP) for reprocessing of spent fuel have sug-
gested that straight chain N,N-dihexyloctanamide (DHOA) is promising alternative to TBP for 
the reprocessing of irradiated uranium based fuels. This paper presents the batch as well as 
mixer settler studies for uranium and plutonium extraction/stripping to evaluate DHOA vis-
a-vis TBP for the reprocessing of Pu rich fuels. These studies showed that uranium extraction 
using DHOA as extractant was comparable to that of TBP; however, it displayed better stripping 
behavior than TBP. Plutonium extraction behavior was better in the case of DHOA as compared 
to that of TBP. However, Pu stripping data indicated towards the need of reducing agent in the 
stripping cycle for both the extractants.
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1. Introduction

Five decades experiences on spent fuel reprocess-
ing have identifi ed certain problems with the use of 
tri-n-butyl phosphate (TBP) as extractant. Prominent 
amongst them are: (a) high aqueous solubility, (b) poor 
radiation stability and interference of degradation prod-
ucts during stripping of Pu/U, (c) poor decontamina-
tion factor (DF) values of Pu/U with respect to fi ssion 
products, (d) low limiting organic concentration (LOC) 
of Pu(IV), and (e) generation of a large volume of 
s econdary (p hosphate) waste. In addition, the extraction 
and stripping behavior of U/Pu, and hydrodynamic 
properties such as viscosity, density, and phase disen-
gagement time, are adversely affected as a consequence 

of the radiolytic degradation of TBP [1–5]. These limi-
tations are of particular concern during the reprocess-
ing of short-cooled thermal reactor fuels as well as fast 
reactor fuels. In this context, completely incinerable N,N 
dialkyl amides have been evaluated extensively as alter-
native extractants to TBP [6–9].

Studies carried out at Radiochemistry Division, 
BARC, India on the development of new extractants 
for reprocessing of spent fuel suggested that straight 
chain N,N-dihexyloctanamide (DHOA) is promising 
alternative of TBP in the reprocessing/coprocessing 
(co- extraction and co-stripping) of U and Pu of irra-
diated uranium based fuels [10–12]. DHOA displays 
better extraction behavior of plutonium and stripping 
behavior of uranium under simulated feed conditions. It 
offers opportunity to enrich the plutonium fraction with 
respect to uranium contamination in the product stream. 
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