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V ¢om vidite uplatnenie
vysledkov projektu:

V ramci projektu sme ukazali, ze porovité materialy na baze siliky, alebo MOF
mozu byt pouzité ako efektivne sorbenty pre zachyt, separaciu a uskladnenie
oxidu uhli¢itého. Materialy pripravené v ramci projektu st schopné zachytavat
oxid uhlicity selektivne, a to aj v pritomnosti vzduSnej vlhkosti. Ich regeneracia je
pomerne nendkladnd, o mé z praktického hl'adiska vyznamny ekonomicky prinos.
Kompozitné materialy s uzatvorenymi magnetickymi nanocasticami su jedny

z najperspektivnejSich materialov pre oblast’ nosicov lieciv a pri vyvoji médii

s vysokou hustotu zdznamu.
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Ciel'om rieSeného projektu OrNaMat bola priprava a charakterizécia nanoporovitych materidlov vhodnych pre
zachyt a separaciu CO2 ako aj priprava pokrokovych magnetickych nanokompozitov. Problematika
ekologického a financne nenarocného zachytenia a uskladnenia jedného z najvyznamnejsich sklenikovych
plynov, CO2, rezonuje v ekologickych a energetickych komunitach, preto je zameranie rieSené¢ho projektu
vyrazne aktualne. Pocas rieSenia projektu sme pripravili a metddami HRTEM, SAXS, XRD,
adsorpcie/desorpcie charakterizovali 3 r6zne skupiny materialov. Prvou skupinou boli nemodifikované a
aminmi modifikované usporiadané materialy na baze SiO2. Popisali sme spdsoby, ako je mozné periodicku
mezoporovitu siliku 'ahko povrchovo modifikovat’ tak, aby sa stala u¢innym sorbentom, ktory je schopny
selektivne viazat’ oxid uhli¢ity so zmesi plynov, priCom regeneracia sorbentu je jednoducha a energeticky
nenaro¢nd. Druhou skupinou boli nanopdrovité materialy na baze komplexnych zla¢enin obsahujucich
benzén di a trikarboxylaty, zname pod nazvom MOFs (metal-organic frameworks). PouZzitim hydrotermalnych
metdd bolo pripravenych a Struktarne charakterizovanych 12 novych komplexov na baze ligandov pyrazinu a
azobis(pyridinu). Rovnako u tychto materidlov bolo sledované ich potencidlne vyuzitie pre adsorpciu CO2.
Tretou skupinou nanopérovitych materidlov boli magnetické nanokompozity, kde Cast’ pérov mezoporovitej
siliky SBA-15 bola zaplnena nanocasticami Fe, Co, Fe203, alebo nizkorozmernym koordina¢nym polymérom
zloZenia Cu(en)(H20)2S0O4. Okrem unikatneho magnetického spravania ako spinové sklo,
superparamagnetizmus, exchange bias, ktoré bolo pozorované na pripravenych nanokompozitoch, sa tieto
vyznacuju vyznamnym aplikacnym potencialom v oblasti pokrokovych magnetickych nosicov lieciv alebo
magnetickych médii s vysokou hustotou zaznamu.

Summary of the project results and the fulfillments of the project goals (max. 20 lines) -english:

The aim of the project OrNaMat was the preparation and characterisation of nanoporous materials suitable for
capture and separation of carbon dioxide, and the preparation of magnetic nanocomposites. The ecologic and
ekonomically favourable capture and separation of carbon dioxide, as one of the most important greenhouse
gasses, is interesting for ecologic, energtic communities and therefore the subject of the project project is
topical. In the frame of the project we have prepared three different kinds of materials, which were
characterised by the HRTEM microscopy, SAXS and XRD measurements, nitrogen and carbon dioxide
adsorption/desorption. The first group of the investigated materials were unmodified and amine modified
ordered porous silicas. We have described the methods of their surface modification to be effective sorbents
for carbon dioxide capture and separation. The prepared amine modified silica materials can capture carbon
dioxide selectively. Their regeneration is easy and not expensive. The second group of the studied materials
were complex compounds, metal-organic frameworks (MOFs) containing benzene di- or tricarboxylate anions
as ligands. Using hydrothermal methods, we have prepared and structurally characterized 12 novel complexes
containing pyrazine or azobis(pyridine). The prepared MOFs were tested for carbon dioxide adsorption. The
third group of the studied materials were magnetic nanocomposites containing Fe, Co, Fe203 nanoparticles or
polymeric complex Cu(en)(H20)2SO4 embedded in the pores of SBA-15 silica. The prepared magnetic
nanocomposites exhibit interesting phenomena like spin glass behavior, superparamanetism, exchange bias
and they may have application potential as drug delivery systems or for preparation of devices with high
recording density.
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