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Uplatnenie vysledkov projektu

Vyskum, realizovany v ramci projektu, prispel hlavne k rozSireniu stavu poznania vo
vedeckej oblasti. Ziskané poznatky preto nemaju priamy dopad na vyrobnu sféru. Pripadnu
priemyselnu aplikaciu niektorych poznatkov mozno o€akavat az v dlhodobom ¢asovom
horizonte.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku

(max. 20 riadkov)

Teoreticky vyskum s vyuzitim vypoctov z prvych principov prispel k objasneniu vybornych

katalytickych vlastnosti nanoporézneho zlata a medi, ako aj k posudeniu katalytického

ucinku binarnych zluéenin typu Pd-M (M = dalSi kovovy prvok) pri oxidacii benzylaminu.

Experimentalne studium podpovrchovych Struktur vytvorenych pomocou iénovej implantacie
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umoznilo rozSirenie poznatkov o tvorbe nanocastic Au-Ag (rozmerov cca 10 nm) v tenkych
vrstvach TiN, ako aj objasnenie mechanizmu tvorby klastrov bohatych na Ag v amorfnych,
komplexnych, chalkogenidovych vrstvach typu Agx(As40S30Se30)100-x (x < 5 at.%).
Experimentalne a termodynamické Studium fazovych rovnovah viedlo k rozSireniu znalosti o
fazovom diagrame Zn-Mg-Y, hlavne o izotermickom reze pri 400°C. Poznatky, ziskané
pocas rieSenia projektu, umoznili navrhnut aj izotermicky rez fazového diagramu Al-Pd-Co
pri teplote 1020°C a izotermicky rez fazového diagramu Ga-Co-Cu pri teplote 830°C. Bol
vytvoreny symetricky, termodynamicky model fazy AIX (X=Pd,Co). Experimentalne studium
fazovych transformacii napomohlo zdokumentovaniu fazovych prechodov vo vybranych,
pokrocilych, hlinikovych zliatinach typu Al-Co, Al-Pd, Al-Pd-Co, Al-Fe, Al-Mn, Al-Fe-Si, Al-
Fe-Ti, Al-Fe-Mn, Al-Ni-Si, Al-Co-Si, Al-Mg-SiC a Co2FeAl v podmienkach kontinualneho
ohrevu/ochladzovania resp. izotermického zihania pri rdznych teplotach. Experimentalne
Studium elektrochemickej korozie a vysokoteplotnej oxidacie prispelo k ziskaniu poznatkov o
vztahu medzi mikroStrukturou a elektrochemickymi vlastnostami zliatin typu Al-Pd, Al-Co a
Al-Pd-Co. Bolo ukazané, ze faza ¢n, pritomna v tychto zliatinach, sa po¢as
potenciodynamickej polarizacie ochudobnuje o hlinik (tzv. ,de-alloying“). Na povrchu zliatin
Al-Co sa pocas oxidacie pri teplotach 500-900°C vytvorila vrstva Al203, ktorej kinetika rastu
zodpovedala parabolickému zakonu. Prislusné konstanty rastu vykazovali teplotnu
zavislost.

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

The theoretical research using first principle calculations contributed to both enlightment of
excellent catalytic properties of nano-porous gold and copper as well as consideration of the
catalytic effect of binary Pd-M (M = another metallic element) alloys at benzylamine
oxidation. The experimental studies of sub-surface structures fashioned by ion implantation
enabled both extension of the knowledge about formation of Au-Ag nanoparticles (around
10 nm in length) in thin layers of TiN and elucidation of the formation mechanism of Ag-rich
clusters in amorphous complex chalcogenide layers of Agx(As40S30Se30)100-x (x <5
at.%). The experimental and thermodynamic studies of phase equilibria led to the
knowledge extension about the Zn-Mg-Y phase diagram, mainly its isothermal section at
400°C. The findings resulted from the project made possible to propose isothermal sections
of phase diagrams both Al-Pd-Co at 1020°C and Ga-Co-Cu at 830°C. The symmetric
thermodynamic model of the AIX phase (X=Pd,Co) was done. The experimental studies of
phase transformations were helpful at mapping of phase transitions in advanced al-base
alloys as Al-Co, Al-Pd, Al-Pd-Co, Al-Fe, Al-Mn, Al-Fe-Si, Al-Fe-Ti, Al-Fe-Mn, Al-Ni-Si, Al-Co-
Si, AI-Mg-SiC, and Co2FeAl, at either continuous heating/cooling or isothermal annealing at
various temperatures. The experimental studies of electrochemical corrosion and high-
temperature oxidation contributed to obtaining the knowledge about a microstructure
dependence of electrochemical properties of alloys Al-Pd, Al-Co, and Al-Pd-Co. There was
shown that the en-phase, occurring in the above alloys, loses aluminium at the
potentiodynamic polarisation (so-called de-alloying). During oxidation at temperatures 500-
900°C, the AI203 layer has grown on surface of Al-Co alloys, following the parabolic law.
Corresponding rate constants were found to be temperature dependent.
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