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A B S T R AC T

Tri-n-butyl phosphate is extensively used in aqueous reprocessing of spent nuclear fuel for 
separating the fi ssile elements from fi ssion products and other wastes. Presence of tri-n-butyl 
phosphate in these acidic aqueous solutions leads to a limitation with respect to evaporation of 
these streams for achieving volume reduction. Process development for removal of dissolved 
tri-n-butyl phosphate from acidic solutions has been addressed in the present work using sol-
vent extraction route. Batch studies were followed with continuous runs using Combined Air-
lift based Mixer-Settler Unit (CAL-MSU). These studies have revealed that the dissolved TBP 
in aqueous solutions can be brought down from 160 ppm to 15 ppm using dodecane with a 
maximum loading of 3.6% TBP. All these studies on CAL-MSU have demonstrated the applica-
bility of diluent in removing dissolved TBP from reprocessing aqueous solutions. The results 
obtained reveal an alternate method for stripping out dissolved TBP from reprocessing solu-
tions thereby achieving higher volume reduction factors during evaporation by avoiding the 
“Red oil” formation.
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1. Introduction

The PUREX process is used for recovering plutonium 
and uranium from spent nuclear fuel. In this process, 
spent fuel is dissolved in the nitric acid which results in 
the formation of uranium and plutonium nitrates. These 
nitrates are selectively extracted from irradiated fuel 
using 30% tri n-butyl phosphate (TBP) in n-dodecane as 
the solvent. During this solvent extraction process, the 
plutonium and uranium gets preferentially extracted 

into the organic phase while most of the metals and fi s-
sion products retained in the aqueous phase [1]. The 
loaded organic is further subjected to a series of separa-
tion steps to achieve the desired purity of the nuclear 
material. The concentration of nitric acid used in this 
process varies from 0.01 M to 4 M.

Such multi cycle solvent extraction processes encom-
pass continuous extraction and stripping operations that 
are invariably carried out in pulsed columns. Depending 
on the operating conditions the aqueous phase emanat-
ing out of these columns will have entrained organic and 
dissolved TBP content. As some of these aqueous streams 
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