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Nazov projektu Evidencné ¢&islo projektu APVV-15-0621

Atomarna struktura a unikatne vlastnosti intermetalik, amorfnych, nanokrystalickych a
komplexnych kovovych zliatin

Zodpovedny riesitel Ing. Peter Svec, DrSc.

Prijemca Fyzikalny ustav SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

Fyzikalny Ustav Slovenskej akadémie vied
Ustav experimentalnej fyziky Slovenskej akadémie vied

Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

SuperSTEM Laboratory, University of Manchster, Manchester, United Kingdom
NTU Athens, Athens, Greece

University of Tampa, Florida, USA

Czestochowa University of Technology Czestochowa, Poland

University of Oviedo, Oviedo, Spain

Tohoku University, Sendai, Japan

SIMAP, Saint Martin d'Héres, France

Carnegie Mellon University, Pittsburgh, USA

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Spbsob tvarovania konstrukéného prvku, patent ¢. 288586

Udeleny 11. 5. 2018

Autori Peter Svec (st.), DuSan Janickovi¢, Peter Svec, Jozef Hosko, Michal Halasz

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

S. Kameoka, M. Krajci, A. P. Tsai,

Highly selective semi-hydrogenation of acetylene over porous gold with twin boundary
defects

Applied Catalysis A: General 569 (2019) 101-109

Vijaykumar S. Marakatti, Saurav Ch. Sarma, Shreya Sarkar, M. Krajc¢i, Eric M Gaigneaux,
Sebastian C. Peter

Synthetically Tuned Pd-Based Intermetallic Compounds and their Structural Influence on the
02 Dissociation in Benzylamine Oxidation

ACS Appl. Mater. Interfaces 2019, 11, 37602-37616

I. Janotova, P. Svec, Sr., P. Svec, |. Matko, D. Jani¢kovi¢, B. Kunca, J. Marcin, |. Skorvanek
Formation of magnetic phases in rapidly quenched Mn-Based systems
Journal of Alloys and Compounds 749 (2018) 128-133.
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I. Janotova, P. Svec Sr., P. Svec, I. Matko, D. Janickovic, J. Zigo, M. Mihalkovic, J. Marcin,
|. Skorvanek,

Phase Analysis and Structure of Rapidly Quenched Al-Mn systems

Journal of Alloys and Compounds 707 (2017) 137-141

L. Gonzéalez-Legarreta, F. Andrejka, J. Marcin, P. Svec, M. Varga, D. Jani¢kovi¢, P. Svec
Sr., I. Skorvanek

Magnetoimpedance effect in nanocrystalline Fe73.5Cu1Nb3Si13.5B9 single-layer and
bilayer ribbons

Journal of Alloys and Compounds 688 (2016) 94-100.

Uplatnenie vysledkov projektu

Nové poznatky, materialy a metddy skimania, pripravy a nekonvenéného spracovania
vyvinutych materialov poskytuju pokrok v poznani a technoldgii pripravy materialov s
vynimoc¢nymi vlastnostami vhodnymi pre ich aplikacie v ramci Industry 4.0 v oblasti katalyzy
vodika a acetylénu, v oblasti novych energeticky efektivnych materialoch pre ucinné
energetické zdroje a pre dalSie Siroké aplikacie v Spi¢kovych priemyselnych technolégiach.

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

Dosiahli sme vyznamny pokrok v pochopeni katalytickych reakcii na povrchoch
nanoporézneho zlata a intermetalik na baze Pd a Cu, vysvetlili sme selektivnu
hydrogenaciu, dehydrogenaciu a oxidaciu v tychto Strukturach.

Preskumali sme moznosti vzniku kvaziperiodickych usporiadani v po¢etnych systémoch na
baze Al-Pd-Cu a Al-Cu-Fe, javy stability a pri€iny vzniku lokalnej neusporiadanosti a novych
sporiadani v systémoch Al-Si-(Fe, Co, Ni), identifikovali sme nové fazy v takychto
Strukturach. Spravili sme vyznamny pokrok v atomarne rozliSenej Strukturnej analyze
takychto systémov a jej interpretacii.

Vyvinuli sme nové systémy rychlochladenych magneticky makkych materialov so zvySenou
hodnotou magnetizacie v nasyteni a riaditelnych tvarom hysteréznej sfu¢ky umozriujucim
dosiahnutie ultanizkych hodnét koercivity.

Vypracovali a implementovali sme nové metddy nekonvenéného spracovania amorfnych a
nanokrystalickych materialov umozriujucich riadenie najma magnetickych a mechanickych
vlastnosti vyvinutych materialov.

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

We have achieved significant progress in understanding catalytic reactions on the surfaces
of nanoporous gold and Pd and Cu-based intermetallics, explaining selective hydrogenation,
dehydrogenation and oxidation in these structures.

We investigated the possibility of quasi-periodic ordering in numerous Al-Pd-Cu and Al-Cu-
Fe systems, stability phenomena and the causes of local disorder and new atomic ordering
in Al-Si-(Fe, Co, Ni) systems, we identified new phases in such structures. We have
achieved significant progress in atomically-resolved structure analysis of such systems and
in its interpretation.

We have developed new systems of rapidly-quenched soft magnetic materials with
increased saturation magnetization and controllable hysteresis loop shape to achieve ultra-
low coercivity.

We have developed and implemented new methods of unconventional processing of

amorphous and nanocrystalline materials enabling control of mainly magnetic and
mechanical properties of developed materials.
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