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Abstract: Magnetic chitosan particles were successfully modified by amidoxime-grafting (as 

evidenced by FTIR analysis, SEM-EDX analysis, elemental analysis, X-ray diffraction 

(XRD), thermogravimetric analysis and titration). The effect of pH was investigated showing 

optimum sorption at pH 4 for U(VI) and pH 5 for Eu(III). Uptake kinetics are relatively fast: 

the equilibrium was reached within 60-90 min; and the kinetic profiles were preferentially 

fitted by the pseudo-second order rate equation. Sorption isotherms are equally fitted by the 

Langmuir and the Sips equations; under optimal conditions maximum sorption capacity 

reaches 1.5 mmol U g
-1

 and 2.47 mmol Eu g
-1

. In bi-component solution, at pH close to 4.9, 

uranyl is enriched on the sorbent (higher selectivity coefficient) while maintaining high 

sorption capacities. The selectivity for Eu(III) sorption is higher at pH 2.3 but at the expense 

of a decrease in sorption capacities. Metal ions can be readily and fast desorbed using 0.5 M 

HCl solutions: 30-90 min are sufficient for achieving the complete desorption of U(VI) and 

about 95 % of Eu(III) desorption. Sorption and desorption performances are maintained 

almost constant over 5 cycles of sorption/desorption: the sorbent can be efficiently recycled. 

Uranium was successfully recovered from alkaline leachate of a sedimentary dolostone ore 

material. 
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