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Slovenska technicka univerzita v Bratislave
Materialovotechnologicka fakulta so sidlom v Trnave
Ustav vyskumu progresivnych technolégii

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Center for new technologies, University of Warsaw, Polsko

Polska akadémia vied, Krakov, Polsko

Laboratory for atomic physics, Institute of Nuclear Sciences Vin€a, Srbsko
University of Jyvaskyla, Finsko

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

Ziadne

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

1. M. Derzsi, K. Tokar, P. Piekarz, W. Grochala, Charge ordering mechanism in silver
difluoride, Physical Review B 105 (2022) L081113. DOI:
https://doi.org/10.1103/PhysRevB.105.L081113

2. M. Derzsi, M. Unliar, K. Tokar, Ag6Cl4: The first silver chloride with rare Ag6 clusters from
an ab initio study, Chemical Communications 57 (79) (2022) 10186 — 10189. DOI:
https://doi.org/10.1039/d1cc03426j

3. K. Tokar, M. Derzsi, W. Grochala, Comparative computational study of antiferromagnetic
and mixed-valent diamagnetic phase of AgF2: Crystal, electronic and phonon structure and
p-T phase diagram, COMPUTATIONAL MATERIALS SCIENCE 188, 110250 (2021). DOI:
https://doi.org/10.1016/j.commatsci.2020.110250

4. W. Wegner, K. Tokar, J. Lorenzana, M. Derzsiand W. Grochala, Gigantic work function in
layered AgF2, Physical Chemistry Chemical Physics 22 (2020) 21809 —21815. DOI:
https://10.1039/d0cp03706k

Pripravované

5. D. FabuSova, K. Tokar, M. Derzsi, P. Piekarz, P. T. Jochym, Phase stability of PAdO2: The
role of temperature and electron correlations, rozpracovany manuskript, bude publikovany v
2023
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6. Michaela Gasparkova, Kamil Tokar, Mariana Derzsi, Radovan Bujdak, Diana FabuSova,
Crystal and electronic structure of thermodynamically stably nickel sesquioxide Ni2O3 from
ab initio, rozpracovany manuskript, bude publikovany v 2023

Uplatnenie vysledkov projektu

Projekt prispel k poznaniu novych, doposial nepoznanych Struktur halidov a oxidov
prechodnych kovov Ag, Cu, N, Pd, z ktorych niektoré vykazuju potencial supravodivosti, Ci
vysokej katalytickej aktivity. Vysledky projektu budu vyuzité pri dalSom skimani halidov a
oxidov tychto kovov, vyhodnoteniu ich uzitkovych viastnosti (elektrické, mechanicke,
optické) a ciestk ich syntéze. Tieto materialy su potencialne vyuzitelné v chemickom,
farmaceutickom a energetickom priemysle ako katalyzatory, niektoré maju potencial vyuZzitia
vo fotovoltaickych paneloch pre vyrobu supravodivych kablov.

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

Vyskum sa v ramci projektu zameriaval na predpovedanie krystalovych Struktdr novych
binarnych zlu€enin Ni, Pd, Cua Ag s kyslikom a halogénmi. Pouzili sa evolu¢né algoritmy a
kvantovo-mechanické vypocty. Bolo predpovedanych viac ako 40 novych faz. V Ag-Cl
systéme sme objavili nové subchloridy s unikatnymi vlastnostami, ktoré maju vysoky
technologicky potencial. Ukazalo sa, ze PdO2 vykazuje zaujimavé spinové prechody a
moznu stabilizaciu vysokého spinu a Ni2O3 neobvyklu magneticku stabilitu. Vysledky
otvaraju nové cesty pre syntézu materialov s réznymi vlastnostami. Stanovené ciele v
oblasti teoretickej Casti projektu boli naplnené vysoko nad pévodné oCakavania, v
experimentalnej oblasti boli aktivity vyrazne brzdené vykyvmi cien materidlov na svetovych
trhoch, pandémiou COVID-19, €ipovou krizou a vojnou na Ukrajine. Napriek tomu sa
podarilo ziskat cenné vysledky a poznatky, ktoré budu vyuzité pre syntézu predpovedanych
faz.

V ramci projektu bolo publikovanych 16 publikacii v zahrani¢nych karentovanych
Casopisoch, dalSia jedna je v recenznom konani a dve budu odoslané na recenziu v
najblizSich tyzdnoch. Oproti pévodnému planu, 8 publikacii tejto kategorie, projekt
vyprodukoval dvojnasobok. Celkovo boli tieto publikacie citované zatial 29 krat (bez
autocitacii).

Pocas trvania projektu sa formalneho a neformalneho vzdelavania zucastnilo dokopy 16
ucastnikov, boli vypracované a obhajené 4 diplomové prace, rieSené 2 doktorandské témy,
zrealizovali sa 2 vzdelavacie kurzy a 28 popularizacnych aktivit, podané nadvazujuce 4
projekty a vytvorené 2 nové pracovné miesta. Tieto aktivity vyrazne presahuju planované
pocty, niektoré neboli pdvodne planované vobec.

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

The research within the project focused on predicting the crystal structures of new binary
compounds of Ni, Pd, Cu, and Ag with oxygen and halogens. Evolutionary algorithms and
quantum-mechanical calculations were used. More than 40 new phases were predicted. In
the Ag-Cl system, new subchlorides with unique properties were discovered, showing high
technological potential. It was found that PdO2 exhibits interesting spin transitions and
possible stabilization of high spin states, while Ni2O3 displayed unusual magnetic stability.
These results open new pathways for synthesizing materials with diverse properties. The set
goals in the theoretical part of the project were exceeded far beyond the original
expectations. However, activities in the experimental area were significantly hindered by
fluctuations in material prices on world markets, the COVID-19 pandemic, chip crisis, and
the war in Ukraine. Despite these challenges, valuable results and insights were obtained,
which will be used for synthesizing the predicted phases.

Within the project, 16 publications were published in international peer-reviewed journals,
with one more currently under review, and two more scheduled for submission in the coming
weeks. Compared to the original plan of 8 publications in this category, the project has
produced twice as many. Overall, these publications have been cited 29 times so far
(excluding self-citations).

During the duration of the project, a total of 16 participants took part in formal and informal
education activities, 4 Master theses were elaborated and defended, 2 doctoral topics were
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addressed, 2 educational courses and 28 popularization activities were carried out.
Furthermore, 4 follow-up projects were submitted for evaluation, and 2 new job positions
were created. These activities significantly exceeded the planned numbers, with some not
anticipated originally.
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