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Zodpovedny rieSitel Mgr. Lubo$ Jankovié€, PhD.
Prijemca Ustav anorganickej chémie SAV

Nazov pracoviska, na ktorom bol projekt rieSeny

1. Qstav anorganickej chémie SAV
2. Ustav polymérov SAV

Nazov a stat zahrani¢cného pracoviska, ktoré spolupracovalo pri rieSeni

1. Jerzy Haber Institute of Catalysis, PAS, Krakow, Polsko

2. Joint Laboratory of Solid State Chemistry, FChT, University of Pardubice, Ceska
republika

3. Institute of Macromolecular Chemistry, Czech Academy of Sciences, Ceska republika
4. Institut fir Bodenforschung, Universitat fir Bodenkultur, Vieden, Rakusko

5. Shimane University, Graduate School of Natural Science and Technology, Matsue,
Japonsko

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

Neboli udelené.

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uved’te aj publikacie prijaté do tlace

Jana Madejova, Martin Barlog, Lubos$ Jankovi¢, Michal Slany, Helena Palkova. Comparative
study of alkylammonium- and alkylphosphonium-based analogues of organo-
montmorillonites. Applied Clay Science 200, 105894 (2021)

Jana Madejova, Lubos Jankovi¢, Michal Slany, Viktor Hronsky. Conformation heterogeneity
of alkylammonium surfactants self-assembled on montmorillonite: Effect of head-group
structure and temperature. Applied Surface Science 503, 144125 (2020)

Michal Slany, Lubo$ Jankovi¢, Jana Madejova. Structural characterization of organo-
montmorillonites prepared from a series of primary alkylamines salts: Mid-IR and near-IR
study. Applied Clay Science 176, pp. 11-20 (2019)

Eva Scholtzova, Daniel Tunega. Density functional theory study of the stability of the
tetrabutylphosphonium and tetrabutylammonium montmorillonites. Clay Minerals 54,pp. 41-
48 (2019)

Daniela Jochec Moskova, Ivica Janigova, Zuzana Nogellova, Michaela Sedni¢kova, Lubos
Jankovi¢, Peter Komadel, Miroslav Slouf, lvan Chodak. Prediction of compatibility of
organomodified clay with various polymers using rheological measurements. Polymer
Testing 69, pp. 359-365 (2018)

Silvia Belu§akova, Virginia Martinez Martinez, Ifiigo Lopez Arbeloa, Juraj Bujdak.
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Resonance Energy Transfer between Dye Molecules in Colloids of a Layered Silicate. the
Effect of Dye Surface Concentration. Journal of Physical Chemistry C 121(15), pp. 8300-
8309 (2017)

Uplatnenie vysledkov projektu

Vysledky projektu smeruju k lepSiemu pochopeniu mechanizmov riadiacich konformaéné
zmeny znamych aj novo-syntetizovanych fosféniovych surfaktanov a nasledne aj k
rozSireniu metod pouzivanych pre charakterizaciu organoilovych polymérnych
nanokompozitov.

Vysledky projektu maju potencial uplatnit’ sa v réznych rovinach, napriklad:

a) v otvoreni a prehibeni vedeckej diskusie o témach zameranych na $trukturalne vylep$ené
ilové interkalaty fosfoniového typu so zvySenou termickou stabilitou,

b) v prenose poznatkov do aplikacnej praxe, ¢o je zabezpecéené nielen publikovanim
vysledkov v odbornych vedeckych €asopisoch, ale aj spolupracou s priemyselnym
partnerom, umoziujuc overit’ vysledky vyskumu prostrednictvom polo-prevadzkoveho testu,
c) v legislativnej rovine, i uz pri planovanych patentoch alebo autorskych osved¢eniach
unikatnych postupov pripravy novych typov nanokompozitov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Dosiahnuté vysledky su v plnom sulade so stanovenymi cielmi projektu. Hlavnym cielom
projektu bola modifikacia ilovych mineralov zo skupiny smektitov pomocou komeréne
dostupnych, ako aj novo-syntetizovanych alkylfosféniovych katiéonov (surfaktantov).
Vhodnou kombinaciou ilovy mineral-surfaktant (napr. typ smektitu a surfaktantu, vzajomné
mnozstvo obidvoch zlozZiek atd.), sa pripravili materidly s optimalnymi vlastnostami pre ich
vyuzitie do réznych polymérnych matric. ilové mineraly sa modifikovali réznymi organickymi
povrchovo-aktivnymi latkami, dominantne alkylfosféniového typu a charakterizovali sa
suborom fyzikalno-chemickych a vypoc&tovych metdd.

V oblasti vyskumu polymérnych nanokompozitov sa délezité vysledky ziskali na zaklade
systematickej modifikacie povrchu ilovych mineralov a sledovania ich kompatibility pri
zapracovani do polymérnej matrice. Rozpracovala sa metdéda charakterizacie
nanokompozitov reologickymi meraniami, ktora vyuzZiva ich porovnanie cez parameter
rozpustnosti, Co umoznilo kvalitativne predpovedat napriklad mechanické vliastnosti
pripravenych nanokompozitov.

Vysledky projektu viedli k publikovaniu 23 vedeckych prac v zahraniénych karentovanych
Casopisoch, ktoré boli citované viac ako 100 krat, ako aj k prispevkom na vedeckych
podujatiach. K uspesnému rieSeniu uloh stanovenych v projekte vyznamne prispeli aj PhD
Studenti a mladi vedecki pracovnici, ktorym tato praca jednoznaéne pomohla k ich
odbornému rastu. Vysledky riedenia projektu umoznili jeho rieSitelom ziskat' viaceré nové
vedecké projekty zamerané na atraktivne oblasti vyskumu organoilov a polymérnych
nanokompozitov.

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

The achieved results are in full accordance with the set goals of the project. The main aim of
the project was the modification of clay minerals from the smectite group using commercially
available as well as new-synthesized alkylphosphonium cations (surfactants). By a suitable
combination of clay mineral-surfactant (smectite and surfactant type, mutual amount of both
components, etc.), optimal properties for their use in various polymer matrices were
achieved. Smectites were modified with various organic surfactants, mainly of the
alkylphosphonium type, and characterized by a set of physicochemical and computational
methods.

In the field of the research of polymer nanocomposites, important results were obtained on
the basis of a systematic modification of the surface of clay minerals and on the monitoring
of their compatibility when incorporated into a polymer matrix. A method for the
characterization of the nanocomposites by rheological measurements was developed, which
uses their comparison via the solubility parameter allowing thus qualitatively predict, for
example, the mechanical properties of the prepared nanocomposites.

The results of the project led to the 23 publications in journals listed in CCC, which were

Formular ZK, strana 2/3



cited more than 100 times, as well as to the numerous contributions presented at various
scientific events. PhD students and young researchers significantly contributed to the
successful solution of the tasks set out in the project. The skills obtained during project
solution helped them in their professional growth. The results of the project enabled
researchers to acquire several new scientific projects focused on the attractive areas of the
research on organoclays and polymer nanocomposites preparation.
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