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Priprava penovych kovovych biomaterialov s definovanou pdérovitostou. Modifikacia povrchu pripravenych pien s
cielom zlepsit vysledné kordzne, biologické (antikoagulacné, antibakteridlne...) a mechanické vlastnosti. Selekcia
vhodnych organickych alebo anorganickych povlakov a porovnanie ich vplyvu na degradaciu a biologicku aktivitu
potencialnych rozloZitelnych ortopedickych implantatov s pdrovitou Struktdrou.

Preparation of foam-like metallic biomaterials with defined porosity. Surface modification of prepared foams in
order to improve the resulting corrosion, biological (anticoagulant, antibacterial ...) and mechanical properties.
Selection of suitable organic or inorganic coatings and comparison of their influence on the degradation and
biological activity of potential degradable orthopedic implants with a porous structure.
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Vysoko-entropické zliatiny pre elektrochemicku vyrobu vodika
High-entropy alloys for electrochemical production of hydrogen
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Cielom dizertacnej prace je priprava vysoko-entropickych zliatin na baze Fe, Ni, Co vo forme nanocastic, ich
Strukturna charakterizacia a Studium ich vlastnosti. Zameriame sa na Studium elektrokatalytickej aktivity v reakcii
vyvoja vodika a v reakcii vyvoja kyslika. Dal$im ciefom préce je najdenie optimalneho zloZenia katalyzatorov ma
baze vysoko-entropickych zliatin pre vysoko uc¢innu elektrochemicku vyrobu vodika.

The aim of the dissertation is the preparation of high-entropy alloys based on Fe, Ni, Co in the form of nanoparticles,
their structural characterization and the study of their properties. We will focus on the study of electrocatalytic
activity in the hydrogen evolution reaction and oxygen evolution reaction. Another goal of the work is to find the
optimal composition of high-entropy alloys based catalysts for highly efficient electrochemical production of

hydrogen.
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Development of electrochemical sensor for bioanalytes
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Civilizaéné ochorenia postihuju v sic¢asnosti zna¢nu ¢ast populacie s predikciou rapidneho narastu poctu pacientov
v nasledujucom obdobi. Z toho dévodu je nevyhnutny vyskum zamerany na vyvoj rychleho, presného a lacného
diagnostického testu pre diagnostiku bioanalytov (inzulin, glukéza, cholesterol, antibiotika atd.). Medzi klucové
parametre uréujuce uspesnost a aplikovatelnost senzorov patri intenzita analytického signalu, pricom cielom je
dosiahnut ¢o najvyssiu prudovi odozvu systému. Zlepsenie tejto senzorickej vlastnosti je mozné zabezpedit vyuzitim
kovovych nanocastic vyluéovanych na povrch uhlikovych elektrdd. Ciefom dizertaénej prace bude skonstruovat
elektrochemicky senzor pre detekciu bioanalytov (inzulin, glukdza, cholesterol, antibiotika, atd’). Pred dosiahnutie
¢o najvysSieho analytického signdlu a zlepSenie senzorickych vlastnosti senzora budu testované elektrédy
modifikované kovovymi nanocasticami (Cr, Ni, Zn), pricom tieto kovy budu na povrchu elektrédy fixované vodivymi
polymérnymi membrdnami na baze polyanilinu a polypyrolu.

Civilization diseases are affecting a large part of the current population
with a prediction of a rapid increase in the number of patients in the following period. Therefore, it is necessary to
develop a fast, accurate and inexpensive diagnostic test for bioanalytes (insulin, glucose, cholesterol, antibiotics,
e.g.) determination. The main parameter of the sensors includes the intensity of the analytical signal, while the goal
is to achieve the highest possible current response of the system. Improvement of this sensor property can be
ensured by using metal nanoparticles deposited on the surface of carbon electrodes. The main goal of this work is
to develop an electrochemical sensor for the bioanalytes (insulin, glucose, cholesterol, antibiotics e.g.)
determination. Electrodes modified with metal nanoparticles (Cr, Ni, Zn) will be tested to achieve the highest
possible analytical signal and improving the sensory properties of the sensor, while these metals will be fixed on
the electrode surface with conductive polymer membranes based on polyaniline and polypyrrole.
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Study of the influence of polysulfides on the lifetime and stability of
Li-S batteries
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Cielom prace je priprava a charakterizacia katédovych materidlov na bdaze siry a studium vplyvu migracie
polysulfidov na degradéciu Li-S batérii. Dal$im cielom bude navrhnut stratégiu Upravy katédovych materidlov
a separatorov za u€elom znizenia mobility vznikajucich nizsich polysulfidov. ZniZzenie mobility nizSich polysulfidov
méZe vyrazne zlepsit stabilitu, cyklovatelnost a celkovu Zivotnost Li-S batérii.

The aim of this work is the preparation and characterization of sulfur-based cathode materials and the study of the
influence of polysulfide migration on the degradation processes of Li-S batteries. Another goal will be to propose a
strategy for the treatment of cathode materials and separators in order to reduce the mobility of the resulting
lower polysulfides. Reducing the mobility of lower polysulfides can significantly improve the stability, cyclability,
and overall lifetime of Li-S batteries.
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