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A B S T R AC T

Carrier mediated transport of uranium from nitric acid medium has been investigated using 
supported liquid membrane (SLM). Microporous polytetrafl uoroethylene (PTFE) membrane 
(pore size : 0.45 μm, diameter : 47 mm, unless stated otherwise) was used as a solid support 
and various neutral donor organophosphorous extractants like tributyl phosphate (TBP), 
tris (2-butoxyethyl) phosphate (TBEP), and tris(2-ethylhexyl) phosphate (TEHP) dissolved in 
n-paraffi n (a mixture of C12-C14) were used as carriers. Effects of various parameters like feed 
acidity, carrier concentration, uranium concentration, pore size, and membrane thickness on 
transport of uranium were investigated. Uranium transport with different carrier solutions fol-
lowed the order: TEHP ≥ TBP > TBEP. Transport of uranium increased with feed acidity and 
reached a maximum at 3.3 M HNO3 and decreased thereafter with increased nitric acid con-
centration. The permeation of uranium across SLM increased with increased membrane pore 
size and decreased with increased membrane thickness. These extractants were also evaluated 
for uranium recovery from uranyl nitrate raffi nate (UNR) waste. TEHP appeared promising for 
effi cient and selective extraction of uranium from such waste solutions.
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1. Introduction

The membrane based separation processes have 
gained considerable attention in the past few decades 
for the treatment of industrial effl uents, water purifi -
cation and gas separation etc. [1–3]. Carrier mediated 
transport of metal ions across liquid membranes is one 
of the promising options for the recovery of valuable 
metals from various waste streams [4–7]. This is of par-
ticular relevance in the nuclear industry in view of the 

stringent nuclear waste management regulations. Liquid 
membranes are considered to be an improved version of 
solvent extraction which is widely used in hydrometal-
lurgical separations, because of its high effi ciency, selec-
tivity, less power consumption, as well as use of lower 
organic solutions. The transport of metal ions across a 
supported liquid membrane (SLM) is generally consid-
ered as a combination of extraction and stripping process 
simultaneously. The transport mechanism is basically 
same as in liquid-liquid extraction, but the trans-
port process is governed by various diffusion param-
eters across the membrane interface. Several studies 
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