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A B S T R AC T

A novel hybrid adsorbent composite matrix, polymethacrylic acid-grafted chitosan/bentonite 
(PMAA-g-CTS/B) was prepared through graft copolymerization reaction of methacrylic acid 
and chitosan in the presence of bentonite and N,N’- methylenebisacrylamide as cross linker. The 
composite was characterized using FTIR, XRD, XPS, surface area analyzer and Zeta p otential 
measurements. Batch experiments were conducted to evaluate the effi ciency of PMAA-g-CTS/B 
for the removal of U(VI) and Th(IV) from aqueous solutions. The adsorption behavior of the 
composite towards U(VI) and Th(IV) from simulated nuclear industry wastewater and sea-
water was studied using batch process. The adsorption behavior of PMAA-g-CTS/B towards 
U(VI) and Th(IV) from water and sea water was studied under varying operating conditions of 
pH, concentration of U(VI) and Th(IV), contact time, and temperature. The effective range of pH 
for the removal of U(VI) and Th(IV) was 5.0−6.0. Kinetic data followed a pseudo-second-order 
model. The equilibrium data were correlated with the Langmuir isotherm model. The equilib-
rium sorption capacity was estimated to be 117.2 for U(VI) and 110.5 mg/g for Th(IV) at 30°C. 
Adsorption-desorption experiments over four cycles illustrate the feasibility of the repeated 
uses of this composite for the extraction of U(VI) and Th(IV) from aqueous solutions. The fi nd-
ing of the investigation showed that the composite exhibits high adsorption capacity for U(VI) 
as well as Th(IV) ions.
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1. Introduction

  Uranium and Thorium are the most valuable met-
als in sea water and wastewater. A number of techniques 
including chemical precipitation, coprecipitation, solvent 
extraction, ion exchange, membrane dialysis, chromato-
graphic extraction, and adsorption have been developed 
to recover U(VI) and Th(IV) from aqueous solutions [1−7]. 

 At low concentrations, the recovery of these metals is 
more effectively implemented by ion exchange or adsorp-
tion on solid adsorbent [8]. The composite ion exchang-
ers have been used in several studies for the treatment 
of low and medium level liquid radioactive wastes [9]. 
The adsorbent composites with eco-friendly property 
and biodegradability are developed in the world. Par-
ticularly, the natural materials, such as starch, cellulose 
and chitosan have attracted great attention due to their 
abundant resources and degradability [10,11].

Proceedings of DAE-BRNS Biennial Symposium on Emerging Trends in Separation Science and Technology, Kalpakkam, India, 
March 1–4, 2010




