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Priprava novych materialov so zaujimavymi viastnostami pre priemyselné
aplikacie.
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Neradiacny medzimolekulovy prenos energie réznych chromoférov bol Studovany v hybridnych materialoch
na baze vrstevnatych kremicitanov a organickych farbiv v koloidnych sustavach ako aj tuhych latkach.
Dosiahnutie efektivneho prenosu energie v tychto materialoch nebolo jednoduché. Bolo potrebné dosiahnut
vhodnu koncentraciu a vzajomnu orientaciu molekul organickych farbiv a pritom zachovat ich fotoaktivitu.
Toto sa dosiahlo réznymi sp6sobmi pripravy a modifikacie materialov: 1. Aplikaciou réznych postupov ako
su napriklad ,spin-coating®, priprava monovrstiev a presne definovanych multivrstiev metédou ,layer-by-
layer” a pod. 2. Modifikaciou anorganického nosi¢a, najma redukcie naboja a ibnovou vymenou. 3. Vhodnou
volbou organického farbiva. 4. Predmodifikaciou anorganického nosi¢a pomocou idbnovych
povrchovoaktivnych latok. 5. Naviazanie chromoférov chemisorpciou na hrany vrstiev. 6. Potlaenim
fotochemicky neaktivnych H-agregatov v prospech J-agregatov, a pod. Na dosiahnutie tychto Ciastkovych
cielov bola potrebna podrobna charakterizacia interakcie anorganickych nosi¢ov s farbivami. Studoval sa
vplyv vlastnosti nosi€a, najma naboja vrstiev, Struktury hybridnych materialov, najma interkalovanej fazy
molekul farbiv a spektralne vlastnosti vzniknutych systémov. Pripravili sa systémy, ktoré vykazovali
efektivnu absorpciu ziarenia a pomocu prenosu energie naslednu selektivnu emisiu len z molekul
predstavujucich akceptor energie. Dokazalo sa, Ze pri vhodnej volbe fotoaktivnej zloZzky méze prenos
energie sluZit na aktivaciu molekulového kyslika, a potvrdili sa Sirokospektralne antimikrobialne

a dezinfek&né vlastnosti takychto hybridnych materialov. Vypracovali sa postupy pre pripravu trojzlozkovych
nanokompozitov, v ktorych jednotlivé zlozky predstavuju matricu polyméru s Casticami kremicitanu, ktoré su
nosi¢om fotoaktivnych organickych molekul farbiv.
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Non-radiant intermolecular energy transfer between various chromophores was studied for colloidal and
solid hybrid materials based on layered silicates and organic dyes. Efficiency of the process in this type of
the materials is uneasy to achieve. It requires optimal concentration and molecular orientation of adsorbed
chromophoric units, keeping their original photoactivity. These requirements were achieved via various
methods of materials synthesis and modifications, such as: 1. Applying of various procedures as spin-
coating, the formation of monolayers or well-defined multilayers by the layer-by-layer method, etc. 2.
Modification of inorganic component, mainly layer charge reduction and ion exchange. 3. Suitable selection
of dyes. 4. Pre-modification of the inorganic component using ionic surfactants. 5. Covalent binding of the
chromophores at silicate layered particle edges. 6. Suppression of the formation of H-aggregates in favour of
fotoactive J-aggregates. Detail characterization of the interaction of selected types of organic dyes with
layered silicates had to be done in order to achieve these partial goals. It included the study of the role of
inorganic substrate, mainly the effect of layer charge; characterization of the structure of the hybrids, mainly
of the intercalated molecular assemblies of organic dyes and spectral properties of formed materials. The
synthesis of the systems with an efficient energy transfer was achieved. Such systems exhibited strong
absorption of electromagnetic radiation followed with a selective emission only from energy acceptor
component. Using a suitable photoactive component, the hybrids exhibited the properties to activate
molecular oxygen leading to strong antimicrobial and disinfection properties. Novel procedures were
exploited for the preparation of multicomponent nanocomposites based on polymer matrix with dispersed
phase of silicate layers playing the role of the carriers of adsorbed organic dye molecules.
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