
Introduction 
With the development of nuclear energy, large amounts of radioactive waste are released into natural environment. The transfer of 
substance from a mobile phase to a solid phase is a universal phenomenon among the mobility of substances in aqueous porous media and 
aquatic environment. 99Tc produced in nuclear reactors originates from the fission of 235U and 239Pu and it can be released to environment 
from nuclear power plants and reprocessing facilities, nuclear weapons test, nuclear accidents and underground depositories as well. Most 
of the 99Tc with half-life of 2.1 x 105 years and maximum beta energy of 292 keV can enter in the biosphere from disposal sites over long 
periods of time. One of 99Tc species, pertechnetate ion 99TcO4

- under oxidizing conditions, is soluble and mobile in environment. 
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Preparation of the crosslinked chitosan 
Chitosan solution was prepared by dissolving in acetic acid with stirring to get a perfectly transparent solution. Subsequently, the pH solution was 
adjusted to 5.5 using the solution of sodium hydroxide to obtain a gelatinous solution of chitosan. Glutaraldehyde was added to the gel of chitosan. The 
mixture was stirred for 1 h at room temperature. The precipitate was filtered, washed with distilled water, hydrochloric acid solution, sodium hydroxide 
solution, distilled water, and acetone. The crosslinked chitosan was dried at laboratory temperature. 

Aims 

 the influence of contact time on the technetium sorption on glutaraldehyde crosslinked chitosan 
 the influence  of pH in the solution on the sorption behaviour of technetium 
 the effect of foreign ions on the sorption of technetium on glutaraldehyde crosslinked chitosan 
 

Conclusion 
Sorption of technetium on crosslinked chitosan was studied using batch techniques in static arrangement of experiment under aerobic conditions 
at laboratory temperature. The adsorption of technetium was rapid and the percentage of the technetium sorption was > 98 %. In the pH range 
of 3-11 adsorption of technetium on crosslinked chitosan was > 98 %. The competition effect of Fe3+ towards TcO4

- sorption on crosslinked 
chitosan was stronger than the competition effect of other observed cations. The selectivity of crosslinked chitosan for these cations in solution 
with the concentration above 1×10-3 mol∙dm-3 was in the order Fe3+ > Ca2+ > Na+ > Fe2+. The competition effect of (ClO4)- towards TcO4

- sorption 
was stronger than the competition effect of (SO4)2- ions. From these results it can be expected that crosslinked chitosan could be a suitable 
sorbent for the immobilization of technetium in the liquid radioactive waste. 
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The percentage of technetium sorption on crosslinked chitosan 
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