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Abstrakt:

Syntéza nanocastic oxidu zino¢natého je vdaka viacerym zaujimavym vlastnostiam ZnO v
poslednych rokoch frekventovane skdmanou problematikou. Siroku paletu aplikécii tejto zlG¢eniny
mozno najst napriklad v medicine, technoldgii polovodicov, v katalyze a dalSich vyuzitiach.
Nanocastice ZnO nasli uplatnenie aj ako nosice lieciv, kde topotakticka modifikacia povrchu
nanocastic urcenej velkosti a morfoldgie napomaha distribucii lieciv do pozadovanych lokalit a
organov v tele. ZnO je zaroven polovodic so Sirkou zakazaného pasu na Urovni 3.37 eV, pricom vdaka
prirodzenému deficitu atdmov O v Strukture patri medzi polovodice typu-N. ZnO ma aj vyznamné
antibakterialne vlastnosti, kde nanocastice indukuju oxidativny stres. Dopovanie biokeramickych
materialov nanocasticami ZnO ma priaznivy Ucinok kedZe ovplyviiuje ich antibakteridlne vlastnosti..
V ramci projektu bude studovana hydrotermalna/solvotermalna syntéza nanocastic ZnO v
rurkovom prietokovom reaktore. Samotny reaktor bol skonstruovany pocas diplomovej prace
Ziadatela s cielom jednoduchej syntézy dostatocného mnoZzstva nanocastic ZnO. Rurkovy reaktor
umoziuje presnu regulaciu prietokovej rychlosti roztoku obsahujuceho reaktanty a reakcnej
teploty do vysky 130°C. Oba parametre maju vyznamny vplyv na morfoldgiu a velkost vznikajucich
Castic. V ramci projektu bude upravovany dalsi dizajn a materialové prevedenie reaktora zamerané
na ziskavanie nanocastic s pozadovanymi vlastnostami .

Abstract:

The synthesis of zinc oxide (ZnO) nanoparticles has been a frequently investigated issue in recent
years due to its various interesting properties. This compound finds a wide range of applications in
fields such as medicine, semiconductor technologies, catalysis, and other areas. ZnO nanoparticles
have been employed as drug carriers, where topotactic modification of the surface of nanoparticles
of specific size and morphology facilitates the distribution of drugs to desired locations and organs
in the body. ZnO is also a semiconductor with a bandgap of 3.37 eV, and due to the natural deficit of
oxygen atoms in its structure, it belongs to N-type semiconductors. Additionally, ZnO exhibits
significant antibacterial properties, where nanoparticles induce oxidative stress. Doping bioceramic
materials with ZnO nanoparticles has a favorable effect as it influences their antibacterial
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properties. As part of the project, the hydrothermal synthesis of ZnO nanoparticles will be studied in
a tubular flow reactor. The reactor itself was constructed during the applicant's master's thesis with
the aim of easily synthesizing ZnO nanoparticles. The tubular reactor allows precise regulation of
the flow rate of the solution containing reactants and the reaction temperature. Both parameters
have a significant impact on the morphology and size of the resulting particles. The project will
involve further modifications to the design and material implementation of the reactor.
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