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Uplatnenie vysledkov projektu

CHARAKTERISTIKA VYSLEDKOV

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

Cielom projektu bolo pripravit kompozitné systémy pozostavajuce z kvapalnych krystalov
dopovanych réznymi nanoCasticami (magnetické sférické, ty€inkovité, retiazkovité

a karbonové) aby sa ovplyvnila citlivost kvapalnych krystalov na vonkajSie magnetické, resp.
elektrické pole, ako aj Studovat elektrénovu Strukturu karbonovych nanocastic. V ramci
projektu bola zvladnuta technoldgia pripravy sférickych a tyCinkovitych €astic réznych
velkosti, retiazkovitych nanoc€astic pomocou biomineralizacie magnetotaktickych baktérii ako
aj funkcionalizacia karbonovych nanocastic pomocou sférickych magnetickych nanocastic.
Tieto Castice boli komplexne charakterizované z hladiska rozmerovej distribucie,
magnetickych vlastnosti a ich agregacné vlastnosti. Pripravené Castice boli pouzité na
dopovanie kvapalnych krystalov. V pripravenych systémoch boli studované struktarne
prechody v elektrickych a magnetickych poliach, na zaklade ktorych sme navrhli metddu
urenia vazobnej energie medzi Casticou a molekulami kvapalného krystalu, ktorej hodnota
vyznamne ovplyvnuje citlivost tychto kompozitnych systémov na vonkajsie magnetické pole.
Najvacsia citlivost' bola dosiahnuta pri dopovani ty€inkovitymi magnetickymi nanocasticami.
Pre zvySenie dalSej citlivosti boli po prvy krat vo svete pripravené tzv. feronematické droplety.
Orem vysSie spominanych boli po prvykrat Uspesne pripravené kvapalné krystaly

v polymernych kapsuliach dopované réznymi typmi nanoCastic a podrobne preskimané ich
dielektrické vlastnosti. Bola tiez teoreticky prestudovana elektronova Struktura karbonovych
nanocCastic (viacvrsvové nanorurky a fulerény), ktora v zavislosti od geometrickych
parametrov ich moze predurcit’ pre rézne aplikacie v optoelektronike.

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

The aim of the project was to prepare composite systems liquid crystals doped with different
nanoparticles (magnetic spherical, rodlike, chainlike and carbon) to change the senzitivity of
liquid crystals on an external magnetic or electric fields, as well as to study the electron
structure of carbon nanoparticles. In the frame of the project the technology of the preparation
spherical and rodlike particles of different size and chainlike particles by biomineralization
proces was managed. The size distribution, magnetic and aggregating properties of the
particles were determined. The prepared particles were used to dope the liquid crystals. The
structural transitions in electric and magnetic fields were studied in the prepared systems and
method for determination of the density of anchoring energy was proposed. The value of the
density of anchoring energy significantly influence the sensitivity of the composite systems on
the magnetic field. The highest sensitivity was obtained in the case of doping with rodlike
particles. For additional increase of the sensitivity the first time in the world were prepared so
called ferronematic droplets. Also the polymer dispersed liquid crystals doped with different
magnetic nanoparticles were prepared first time in the world and their dielectric properties
were determined. The electron structure of carbon nanoparticles (multiwaled nanotubes and
fulerens) was studied theoreticaly. This structure depends on the geometrical parameters and
and is important for applications in optoelectronics.
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