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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky dosiahnuté v ramci rieSenia projektu su prispevkom k inovativnym
syntézam nanokrystalickych polovodiCov aich aplikacii v onkologickom
vyskume.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Kubické ZnS nanocastice (2-4 nm) boli UspeSne syntetizované mechanochemickym postupom v
planetarnom mlyne. Objemové a povrchoveé vlastnosti syntetizovanych nanocastic boli Studované aplikaciou
metéd RTG, SEM, TEM(HRTEM), AFM, UV-VIS, nizkoteplotnej adsorpcie dusika ako aj TPR.
Mechanochemicky syntetizované ZnS nanocCastice v porovnani s chemicky syntetizovanymi sa odliSuju
fyzikalno-chemickymi vlastnostami. Hlavnou vyhodou mechanochemickej syntézy v porovnani s chemickym
postupom je produkcia ZnS nano€astic s povrchovou rovnorodostou a homogenitou. Absorpéné spektrum
ZnS ukazalo charakteristicky modry posun (0.33 eV) v porovnani s objemovym materidlom. Velkost
krystalitov (2.1 nm) vypocitana pomocou Brusovej rovnice je v dobrom sulade s RTG a HRTEM analyzou.
Mechanochemicka syntéza ZnS nanocastic je alternativny tuhofazovy proces pripravy nanostruktur. Jednou
z vyhod mechanochemickych postupov je okrem ich ekologickej akceptovatelnosti a ekonomickej
vyhodnosti aj moznost prejst k syntéze v priemyselnom meritku. ZnS je sfubny polovodiCovy material pre

optoelektroniku v modrej a UV spektralnej oblasti ako aj pre aplikacie premeny energie v solarnych

¢lankoch.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu (max. 20 riadkov) - anglicky:

The bulk and surface properties of mechanochemically synthesized ZnS nanoparticles were studied. XRD,
SEM, TEM (HRTEM), AFM, UV-VIS, low temperature nitrogen sorption as well as TPR characterization
methods have been applied. Cubic ZnS nanocrystals (2-4 nm) with characteristic blue shift have been
obtained by high-energy milling. There is an evidence of the nanocrystal aggregates formation in products of
milling. The surface uniformity, homogeneity as well as enhanced uptake of hydrogen have been
documented. The absorption spectrum of the ZnS nanoparticles showed a characteristic blue shift (0.33eV)
in comparison with bulk material. The crystallite size (2.1 nm) calculated by Brus equation is in a good
agreement with XRD and HRTEM analysis. Mechanochemical synthesis of ZnS nanoparticles is an
alternative solid-state way to prepare nanostructures. One of the advantages of mechanochemical precedures
is besides ecological acceptability and economical expedience also the posssibility get to the synthesis in
industrial scale. ZnS is a promising material for optoelectronic in the blue and UV spectral region as well as

for energy-transfer applications in solar cell devices.
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