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Uplatnenie vysledkov projektu

Vysledky projektu je moZzné vyuZzit v aplikovanom vyskume alebo v praxi v nasledovnych
smeroch:

- mechanochemické metddy moZzno vyuZit pri priprave novych nanoStruktdrnych materiélov;
- nanooxidy vykazujuce nezvy€ajné magnetické vlastnosti mozno vyuZit' v biologickych alebo
medicinskych aplikaciach;

- nanokrysStalické mechanosyntetizované oxidy mozno vyuZit ako aktivne elektrodové
materialy pre Li-ibnové batérie;

- prototypy vyvinutych vysoko-energetickych mlynov su vhodné na velkoobjemovu syntézu a
mechanickd aktivaciu materialov.

CHARAKTERISTIKA VYSLEDKOV

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

Nekonvenénymi mechanochemickymi metddami boli pripravené nové vysoko-nerovnovazne
nanooxidy. Boli ur¢ené rychlost-determinujice kroky mechanochemickych reakcii veduce k
tvorbe metastabilnych oxidov a objasnena podstata tvorby tzv. “core—shell” morfologie
mechanosyntetizovanych oxidickych nanoc€astic. Bola ziskand kvantitativna informécia o
nerovnovaznej kationovej distribucii, nekolinearnom spinovom usporiadani, metastabilnej
atomovej konfiguracii najblizSich susedov a deforméacii Struktirnych polyedrov v nanooxidoch.
Boli ur¢ené korelacie medzi nanoStruktdrou a magnetickym spravanim
mechanosyntetizovanych oxidov. Metastabilné nanooxidy boli otestované ako elektrédové
materialy v Li-ibnovych batériach.

Vedeckeé ciele projektu boli spinené v plnom rozsahu. Vysledky projektu si spracované v 19
publikaciach v zahrani¢nych karentovanych ¢asopisoch, v 1 praci v zahrani¢nom
recenzovanom vedeckom €asopise, v 1 bakalarskej praci a v 1 diplomovej praci. Vedecka
kvalita vystupov je dokumentovana aj napr. impakt faktorom karentovanych ¢asopisov, v
ktorych je vacsina vysledkov projektu zverejnend; dva ¢lanky publikované v Chemical Society
Reviews (impakt faktor: 33,383) sllUZia k Sirokej disseminacii “first-rate” vysledkov zékladného
vyskumu v oblasti. Akceptacia vysledkov dosiahnutych v ramci projektu je doteraz
dokumentovand 155 SCI citaciami v zahraniCnych €asopisoch. Vyznamnymi aplikacnymi
vysledkami projektu su: (i) syntéza 13 novych materialov zaradenych do celosvetovych
databéaz krystalickych Standardov a (ii) konStrukcia 2 prototypov vysoko-energetickych
mlynov.

Suhrn vysledkov rieSenia projektu a naplnenia cie  Pov projektu v anglickom jazyku
(max. 20 riadkov)

Nonconventional mechanochemical methods were used to prepare novel nonequilibrium
nanooxides. Rate-determining steps of the mechanochemical formation reactions leading to
metastable oxides were determined. The microscopic mechanism giving rise to the formation
of the core—shell configuration in mechanosynthesized nanoparticles was clarified.
Quantitative information was obtained on nonequilibrium cation distribution, canted spin
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arrangement, metastable nearest-neighbor atomic configuration, deformation of the
polyhedron geometry in nanooxides. The interplay of nanostructure and magnetic behavior of
mechanosynthesized oxides was established. Metastable nanooxides were tested as
electrode materials for Li-ion batteries.

The aims of the project were accomplished. The achieved results have been published in 19
original papers in peer-reviewed scientific journals indexed in Current Contents, 1 article in
peer-reviewed journal, 1 bachelor thesis, and 1 diploma thesis. The quality of outcomes of the
research project is documented by, e.g., the ISl impact factor of the journals, in which the
majority of achieved results has been disseminated; 2 papers are published in Chemical
Society Reviews (impact factor: 33.383), which is the Royal Society of Chemistry’s flagship
reviews journal, publishing high-impact articles at the forefront of the chemical sciences. The
acceptance of the results achieved within the project is documented by 155 SCI citations.
From the point of view of applied research, the important results achieved comprise: (i) the
synthesis of 13 novel materials included in the international databases of crystalline standards
and (ii) the construction of 2 prototypes of high-energy mills.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny rieSite I Statutarny zastupca prijemcu
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