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Uplatnenie vysledkov projektu

Syntetizované chalkogenidy je mozné v buducnosti uplatnit’ ako absorbéry vo fotovoltickych
¢lankoch, termoelektrika v energetickom priemysle, pri fotokatalyze v ekologickych
aplikaciach a ako antibakteralne latky v medicine. Toto uplatnenie mozno predpovedat’ na
zaklade dosiahnutych originalnych vysledkov pri rieSeni projektu a verifikovanych v
priemyselnom meritku.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt sa venoval $tudiu syntézy chalkogenidov, ich vlastnostiam a moznym aplikaciam. Pri
syntéze boli vyuzité moznosti mechanochémie. Pri priprave binarnych, ternarnych a
kvaternarnych zlu¢enin sa aplikovala variabilita aparatu mechanochémie ako je mechanicka
aktivacia, mechanochemicka oxidacia, mechanochemicka redukcia a mechanochemicka
syntéza. Uvedené postupy sa vyuzili na pripravu vyspelych materidlov pre moznu aplikaciu
vo fotovoltike, fotokatalyze, energetike a medicine. Vysledky vyskumu boli finalizované
formou publikacii v renomovanych vedeckych ¢asopisoch. PoCas trvania projektu boli
vysledky publikované vo viac ako 50-tich publikaciach v zahraniénych karentovanych
Casopisoch a nasli odozvu vo viac ako 170-tich citaciach v karentovanych ¢asopisoch podla
SCI. Ciele projektu boli splnené. VVzhlfadom na mnozZstvo dosiahnutych originalnych
vysledkov vyberame niektoré:

*mechanochemicka syntéza selenidu mednatého CuSe rychlym jednostupriovym postupom
(5 min) v laboratérnom a priemyselnom mlyne

*vyuzitie magnetometrie pri sledovani kinetiky syntéz a redukcie zlu¢enin s obsahom
Zeleza, napr. chalkopyritu CuFeS2, staninu Cu2FeSnS4 a rhodostaninu Cu6Fe2SnS8
*mechanochemicka syntéza a dopovanie tetraedritu Cu12Sb4S13 prvykrat realizované v
priemyselnom mlyne

*priprava nanokompozitov, napr. CuFeS2/TiO2 s vyuzitim mechanochémie pre
intenzifikaciu fotokatalytického rozkladu polutantov v kvapalnom prostredi

*priprava kesteritu Cu2ZnSnS4 tuhofazovou cestou overena v priemyselnom mlyne ako
originalna alternativa doterajSich mokrych postupov syntézy

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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Synthesis of chalcogenides, their properties and applications were studied in this project.
For preparation of binary. ternary and quaternary compounds apparatus of
mechanochemistry has been applied, namely mechanical activation, mechanochemical
oxidation, mechanochemical reduction and mechanochemical synthesis. These procedures
were applied for preparation of advanced materials for possible application in phovoltaics,
photocatalysis, energy sector and medicine. The results of researches were published in top
scientific journals. During the project realization the results were published in more than 50
publications in foreign current journals and found a response in more than 170 citations in
current journals accorging to SCI. Aims of project was fulfilled. Several examples were
selected from a plethora of original results :

* mechanochemical synthesis of coper selenide CuSe by fast one step procedure (5 min) in
a laboratory and industrial mill

* utilization of magnetometry for research of kinetics in synthesis and reduction of
compounds containing iron e.g. chalcopyrite CuFeS2, stannite Cu2FeSnS4 and
rhodostannite Cu6Fe2SnS8

*mechanochemical synthesis and doping of tetrahedrite Cu12Sb4S13 performed in an
industrial mill for the firsttime

* preparation of nanocomposites e.9.CuFeS2/TiO2 applying mechanochemistry for
intensification pf photocatalytic decomposition of pollutants in liquid media prostredi
*preparation of kesterite Cu2ZnSnS4 by solid state synthesis verified in an industrial mill as
an original alternative to current liquid procedures of synthesis
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