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Uplatnenie vysledkov projektu

Vysledky projektu podavaju viacero podnetov pre vyskum a vyvoj novych materialov s
moznym Sirokym uplatnenim v technickej praxi.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)
Vysledky rieSenia projektu suv sulade s jeho stanovenymi cielmi. Preukazalo sa, ze
nekonvenénou mechanochemickou syntézou alebo kombinaciou mechanickej aktivacie a
kalcinacie pri nizkych teplotach mozno pripravit viacero typov oxidov (Ciasto¢ne sulfidov). V
tomto smere bolo pripravenych viacero dopovanych (TiO2) ako aj viacero typov
komplexnych oxidov. Preukazali sme vplyv mechanickej aktivacie na fazové premeny v
oxidoch (Gd203). Bol dokazany vplyv mechanochemickej syntézy na
modifikaciu/deformaciu polyédrov v Strukture feritu bizmutu a nasledny vplyv na jeho
magnetické vlastnosti. Bola preskimana moznost jednostupriovej syntézy dvojitych
perovskitov. Bol skimany iénovy transport v mechanochemicky pripravenom K2Ti60O13,
dosiahnuté vysledky v tejto oblasti pomohli stanovit' zakladné tedrie pre vztahy medzi
ibnovou vodivostou a Strukturou v danej triede materialov. Taktiez boli podrobne Studované
korelacie medzi mechanickymi vlastnostami a Strukturou materidlov. Okrem toho, po prvy
krat boli pripravené viaceré typy vysokoentropnych oxidov so spinelovou Strukturou a ich
litiom substituovanych oxy-flioro a oxy-chléro derivatov. Boli popisané mechanizmy
priebehu mechanochemickych reakcii, bol objasneny vplyv vyberu reaktantov na priebeh
mechanochemickych reakcii. Vo viacerych pripadoch bola objasnena korelacia medzi
funkEnymi a fyzikalnymi vlastnostami pripravenych a Studovanych latok. Bol objasneny
suvis medzi morfologiou/velkostou Castic a ich funkEénym spravanim. Kombinaciou
difrakénych, mikroskopickych a spektroskopickych metdd sme poukazali na dolezitost
tvorby defektov a substitucie prvkov pre viaceré funkéné aplikacie. Viaceré pripravené
materialy boli Studované ako potencialne katalyzatory. Na zaklade podrobnejSej Studie
Struktary pripravenych materialov bol objasneny vplyv Struktiry na magnetizmus vo
vybranych latkach. Velka pozornost bola venovana priprave moznych komponentov pre Li
ibnové batérie (anddy) na baze vysokoentropnych zlu¢enin. Tato trieda zlucenin
predstavuje v su€asnosti velmi vyznamnu a intenzivne skumanu skupinu materialov. Bolo
preukazané, Ze zabudovanie atomov litia do Struktury spinel-oxidov spolu s CiastoCnou
substiticiou anibnov ma vyznamny vplyv na Struktiru materialov na atomarnej urovni,
velkost a morfoldgiu krystalitov ako aj na oxidacno-redukéné procesy prebiehajuce na
povrchu nanokrystalickych Struktar. Preukazali sme, Ze nami navrhnuté a syntetizované
materialy maju sflubné magnetické a elektrochemické vlastnosti a otvaraju moznosti pre
dalsi, podrobnej$i vyskum v danej oblasti. Dosiahnuté vysledky boli publikované v 18
zahrani¢nych karentovanych ¢asopisoch, pri€om tie boli doteraz citované 30 krat. Vysledky
rieSenia projektu boli taktiez prezentované na viacerych vedeckych podujatiach formou
prednasok a vyvesiek. Na rieSeni projektu sa podiefali aj dvaja PhD Studenti (1. obhajoba
uspesne prebehla, 2. obhajoba bude s najvysSou pravdepodobnostou taktiez uspesna).
RieSenie uloh projektu poskytlo viacero podnetov pre dalSie projektové aktivity
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zucastnenych stran. VSetky projektové ciele boli v plnom rozsahu uspes$ne splnené.

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

The results of the project solution are in accordance with its set goals. It has been shown
that several types of oxides (partly sulfides) can be prepared by unconventional
mechanochemical synthesis or a combination of mechanical activation and calcination at
low temperatures. In this direction, several doped (TiO2) as well as several types of complex
oxides were prepared. We demonstrated the influence of mechanical activation on phase
transformations in oxides (Gd203). The influence of mechanochemical synthesis on the
modification/deformation of polyhedra in the structure of bismuth ferrite and the subsequent
influence on its magnetic properties was proven. The possibility of a one-step synthesis of
double perovskites was explored. lon transport in mechanochemically prepared K2Ti6013
was investigated, the results achieved in this area helped establish basic theories for the
relationships between ion conductivity and structure in a given class of materials.
Correlations between the mechanical properties and the structure of the materials were also
studied in detail. In addition, several types of high-entropy oxides with a spinel structure and
their lithium-substituted oxy-fluoro and oxy-chloro derivatives were prepared for the first
time. The mechanisms of the course of mechanochemical reactions were described, the
influence of the choice of reactants on the course of mechanochemical reactions was
clarified. In several cases, the correlation between the functional and physical properties of
the prepared and studied substances was clarified. The relationship between the
morphology/size of the particles and their functional behavior was clarified. By combining
diffraction, microscopic and spectroscopic methods, we pointed out the importance of defect
formation and element substitution for several functional applications. Several prepared
materials have been studied as potential catalysts. Based on a more detailed study of the
structure of the prepared materials, the influence of the structure on magnetism in selected
substances was clarified. Much attention was paid to the preparation of possible
components for Li-ion batteries (anodes) based on high-entropy compounds. This class of
compounds currently represents a very important and intensively researched group of
materials. It has been demonstrated that the incorporation of lithium atoms into the structure
of spinel oxides together with the partial substitution of anions has a significant effect on the
structure of materials at the atomic level, the size and morphology of crystallites, as well as
on the oxidation-reduction processes taking place on the surface of nanocrystalline
structures. We have demonstrated that the materials designed and synthesized by us have
promising magnetic and electrochemical properties and open up possibilities for further,
more detailed research in the given area. The achieved results were published in 18 foreign
peer-reviewed journals, while they have been cited 30 times so far. The results of the project
were also presented at several scientific events in the form of lectures and posters. Two
PhD students also participated in the implementation of the project (the 1st defense was
successful, the 2nd defense will most likely be successful as well). Solving the tasks of the
project provided several incentives for further project activities of the participating parties. All
project objectives were successfully fulfilled.
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