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A B S T R AC T

The poly(ethylene glycol methacrylate phosphate) macroporous membranes (PEGMP-
membrane) were prepared by grafting of ethylene glycol methacrylate phosphate onto the 
poly(propylene) fi brous sheets using UV-irradiation and electron beam. The PEGMP-mem-
brane samples thus prepared were characterized in terms of water uptake capacity, uranium 
uptake effi ciency under seawater conditions, uranium distribution in the membrane samples, 
desorption and reusability of the membrane for uranium preconcentration. The uranium sorp-
tion capacity of the PEGMP membrane was found to be appropriate (1.4 × 10–3 mol/g) for using 
it in adsorptive mode for preconcentration of uranium from the lean aqueous feed. The func-
tional group density based on the gravimetrically measured weight of PEGMP anchored in the 
membrane sample was calculated to be 3.2 × 10–3 mol/g. The comparison of expected functional 
group density and uranium uptake capacity seems to suggest that UO2

2+ forms complex with 
EGMP units in 1:2 proportion in the membrane. The uranium could be desorbed from PEGMP-
membrane quantitatively (>95%) by equilibration in well-stirred 0.5 M Na2CO3 for 10 min. The 
membrane could be reused without any conditioning for uranium re-sorption. The studies 
carried out in the present work indicated potential applications of the PEGMP-membrane for 
adsorptive preconcentration of uranium from seawater and other natural waters.
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1. Introduction

Seawater has uniform uranium(VI) concentration of 
the order of 1.4 × 10–8 mol/l (3.3 ppb), which is present 
principally as the anionic uranyl tricarbonato species 
[UO2(CO3)3]

4– having high stability under the prevailing 
seawater conditions [1–4]. The presence of uranium in the 
dissolved state makes its recovery possible from seawater. 
The uniform concentration of uranium throughout the 

sea indicates existence of a dynamic equilibrium between 
dissolved uranium and insoluble sedimentary uranium. 
Therefore, the recovery of uranium from seawater may 
lead to dissolution of uranium present in the seabed [5]. 
It has been indicated that insoluble uranium fraction on 
the seabed exceeds soluble fraction by thousand times. 
However, the technological challenge lies in making the 
recovered uranium cost competitive with other estab-
lished routes [6]. Due to low concentration of uranium 
in seawater, enormous volume (≈3 × 108 m3) has to be 
processed for recovery of 1 ton of uranium which is highly 
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