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Abstract:

Radioactive waste in water is a serious environmental concern, especially due to long-lived
radionuclides like Barium-133, Cesium-137, and Strontium-90. These come fromnuclear power,
medicine, and accidents. Traditional treatment methods—chemicalprecipitation, ion exchange, and
bioremediation—often have limitations such as highcosts, secondary waste, or low effi ciency at
trace levels. Adsorption is emerging as apromising alternative thanks to its simplicity and eff
ectiveness. Natural biopolymerslike chitosan and alginate are particularly attractive for use as
adsorbents due to theirabundance, biodegradability, and functional groups that bind metal ions. This
workfocuses on the development of modifi ed biopolymer-based sorbents enhanced withchelators,
magnetic particles, and other functional additives. Their structure andsurface properties will be
studied using FT-IR, XRD, SEM, and BET analysis. Thematerials will be tested for removal of *Ba, 9°Sr,
and ¥7Cs from water. Adsorptionperformance will be evaluated via kinetics, isotherms, and
regeneration potential.The goal is to create eff ective, eco-friendly sorbents that support sustainable
waterpurifi cation.

Abstrakt:

Radioaktivny odpad vo vode predstavuje vazny environmentalny problém, najmakvoli pritomnosti
dlhovekych radionuklidov ako barium-133, cézium-137 a stroncium-90. Pochadzaju z jadrove;j
energetiky, mediciny i havarii. Tradiéné metddy Cisteniavody, ako je chemicka precipitacia, ibnova
vymena a bioremediacia, maju viacerénevyhody — vysoké naklady, tvorbu odpadu a nizku Uc¢innost
pri stopovychmnoistvach. Adsorpcia sa ukazuje ako sfubna moznost pre jej jednoduchost adcéinnost.
Biopolyméry ako chitdzdan a alginat si vhodné ako adsorbenty vdaka svojejdostupnosti, biologickej
odburatelnosti a funkénym skupinam viaZzucim iény kovov.Tato praca sa zameriava na vyvoj
upravenych biopolymérnych sorbentovobohatenych o chelaty, magnetické Castice a iné prisady. Ich
Struktudra budeanalyzovana pomocou FT-IR, XRD, SEM a BET. Materialy budu testované
naodstranenie *3Ba, °°Sr a *’Cs z vody. Vykon adsorpcie bude hodnoteny na zakladekinetiky, izoterm
a moznosti regenerdcie. Cielom je vytvorit U¢inné a ekologickésorbenty pre udrzatelné Cistenie vody.



