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V ¢om vidite uplatnenie
vysledkov projektu:

V environmentalnych aplikaciach ako sorbentov a pri vyrobe polymérnych
nanokompozitov.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V sulade s hlavnym cielom projektu sa ziskali nové poznatky o vlastnostiach prirodnych nanomaterialov na
baze slovenskych bentonitov a porovnali sa so zahrani¢nymi materialmi. SpolurieSitel projektu Envigeo, a.s.
dobudoval natrifikacénu linku a zacal vyrabat natrifikované bentonity lepSej kvality pre komeréné vyuzitie
z bentonitu JelSovy potok. Viaceré bentonity alebo ich jemné frakcie sa modifikovali rdznymi organickymi
latkami a charakterizovali sa suborom fyzikalno-chemickych metdd. Zistilo sa, Ze ich sorpéné vlastnosti su
perspektivne pre vyuzitie v environmentalnych aplikaciach. Pri sorpciach priemyselného farbiva Acid Red 88
aj difenylu boli najefektivnejSimi sorbentmi organoily s velkymi hexadecyltrimetylamoéonnymi  kationmi
Objemné organické kationy mali najvacsi efekt aj na stabilizaciu Fe(ll) v redukovanom nontronite a na
zvySenie stability organoilov pri intenzivnom mleti. Pomocou IC spektroskopie sa sledovali interakcie
organickych molekul s ilovymi mineralmi. Polarizaéné IC merania filmov poskytli cenné informéacie najméa
pre trioktaedrické smektity. Navrhla a odskuSala sa vypocltova metdéda na podrobnu analyzu dynamiky
interkalovanych molekul aj kaolinitovej 1:1 vrstvy, ktorG bude mozné aplikovat aj pre zlozitejSie 2:1
vrstevnaté silikaty interkalované relativne vacsimi organickymi molekulami. Pri vyskume polymérnych
nanokompozitov sa délezité vysledky ziskali systematickou modifikaciou povrchu plniv. Dopracovala sa
metdda charakterizacie nanokompozitov reologickymi meraniami, ktora vyuziva porovnanie cez parameter
rozpustnosti. Takto mozno kvalitativne predikovat aj mechanické vlastnosti pripravenych nanokompozitov,
€o sa potvrdilo so sériou organoilov v dvoch polymérnych matriciach, v styrén-butadiénovom kaucduku a
v polykaprolaktdne. Vy$Si stuzujuci efekt sa pre kauCuk dosiahol modifikaciou povrchu organokationmi
s viacerymi dlhymi alifatickymi retazcami.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

In accordance with the main project objectives new information on the properties of natural nanomaterials
based on Slovak bentonites were obtained and compared with those of foreign materials. Envigeo, a.s.,
a cooperating partner, finished his natrification line and has started production of sodium bentonites of higher
quality from JelSovy potok bentonite for commercial utilisation. More bentonites or their fine fractions were
modified with various organic substances and were characterized by a set of physico-chemical methods. It
was found that their sorption properties are perspective for environmental applications. Organoclays with big
hexadecyltrimethylammonium cations were the most effective sorbents for the industrial dye Acid Red 88 as
well as for biphenyl. Voluminous organic cations showed the biggest effect also on stabilisation of Fe(ll) in
reduced nontronite and on the stability of organoclays subjected to intense grinding. IR spectroscopy was
employed to follow interactions of organic molecules with clay minerals. Polarised IR measurements of films
provided valuable information particularly for trioctahedral smectites. A computational method for evaluation
of the dynamics of both kaolinite 1:1 layer and an intercalated molecule has been tested and approved. The
method has shown to be applicable also for more complex 2:1 layer silicates intercalated by relatively large
organic molecules. Important results in investigation of polymer nanocomposites were achieved via
systematic modification of the fillers. A method for characterization of nanocomposites using comparison
through the solubility parameter was worked out. This allows also for quantitative prediction of mechanical
properties of prepared nanocomposites, as was confirmed on series of organoclays in two polymer matrices,
in styren-butadien rubber and in polycaprolactone. Higher reinforcing effect for ruber was achived by surface
modification with organocations containing multiple long aliphatic chains.
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