S PCI{;PORLI

VYSKUMU AVYVOIA

Formular ZK - Zaverecna karta projektu

Riesitel’: Mgr. Jaroslav Mosnacek, PhD.

Evidencné ¢islo projektu: 51-004904

Nazov projektu: Nové aromatické nitroxidy a alkoxyaminy. Syntéza, charakterizacia a vyuzitie pri LFRP a stabilizacii

polyolefinov.

Na ktorych pracoviskach bol
projekt rieSeny:

Ustav polymérov SAV

Katedra organickej chémie, Prirodovedecka fakulta UK

Ktoré zahrani¢né pracoviska
spolupracovali pri rieSeni
(nazov, $tat):

Udelené patenty alebo podané
patentové prihlasky, vynalezy
alebo uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhriujice vysledky projektu
(uved’te i publikacie prijaté
do tlace alebo pripravované):

Uvaddzajte maximadlne pat’
najvyznamnejSich publikdcil.

Cs. Kosa, J. Mosnacek, A. BileSova, P. Kasak, J. Kronek, M. Danko, J.Kollar ,,Synthesis,
Oxidation and Photophysical Properties of Novel Derivatives of Acyclic Aromatic Amines”,
Collect. Czech. Chem. Comm., Vol. 72 (9), pp. 1255 — 1268 (2007).

I. Novak, M. Steviar, I. Chodak, I. Krupa, T. Nedelcev, M. Spirkové, M. M. Chehimi, J.
Mosnacek, A. Kleinova ,,Study of Adhesion and Surface Properties of Low-density Polyethylene
Pre-treated by Cold Discharge Plasma”, Polym. Adv. Technol., Vol. 18 (2), p. 97 — 105 (2007).

J. Mosnacek, M. Bertoldo, Cs. Késa, C. Cappelli, G. Ruggeri, I. Lukag, F. Ciardelli ,,Modification
and Photostabilization of LDPE Film by Photodecomposition of Various Diazo-compounds and
Methyl Azidocarboxylate”, Polym. Degrad. Stab., Vol. 92, p.849 — 858 (2007).

J. Kollar, P. Hrdlovig, S. Chmela »Spectral Characteristics of Adducts 1,8-Naphthaleneimides —
Sterically Hindered Amines; Monoradicals,* pripravované na odoslanie do Journal of
Photochemistry and Photobiology, A: Chemistry

J. Mosnacek, J.Kollar, J. Kronek, M. Danko, P. Kasak, Cs. Kosa, A. BileSova, D. Racko ,,New
aromatic nitroxides and alkoxyamines. Synthesis and Stability* pripravované na odoslanie do
Collect. Czech. Chem. Comm.

V ¢om vidite uplatnenie
vysledkov tohto projektu:

Nové poznatky a vysledky ziskané v ramci projektu st dobrym odrazovym mostikom pre hlbsie
Studium vyuzitia novych derivatov aromatickych nitroxidov ako mediatorov pre LFRP.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu sa pripravili nové typy aromatickych nitroxidov a alkoxyaminov. V désledku nestability
niektorych pripravenych nitroxidov a v niektorych pripadoch i aminov, ako prekurzorov pripravy nitroxidov sa
syntetické postupy pre pripravu aromatickych nitroxidov a alkoxyaminov postupne upravovali aZ sa nakoniec
podarilo optimalizovat’ syntézu niekol’kych derivatov zo vSetkych pévodne zvolenych typov aromatickych
nitroxidov, resp. alkoxyaminov.

PreSetrili sa moZnosti vyuZitia novych nitroxidov a alkoxyaminov v kontrolovanej radikalovej polymerizacii
a ziskané vysledky sa konfrontovali z teoretickymi vypoctami. Zistilo sa Ze polymerizicia v pritomnosti
pripravenych nitroxidov a alkoxyaminov nema dostatocne Zivy charakter, i ked’ je pozorovatel’ny ich vplyv na
priebeh polymerizicie. Na druhej strane na zaklade vysledkov z teoretickych vypoc¢tov by bolo mozné aktiva¢nu
energiu znizit’, a tym dosiahnut’ kontrolu polymerizacie pri niZSich teplotach, zavedenim vhodnych — elektrén-
donornych substituentov do Struktir pripravenych derivatov.

PreSetril sa fotostabiliza¢ny ucinok pripravenych nitroxidov v polypropylénovom filme. Testovanie fotostability
polyolefinov v pritomnosti nitroxidovych stabilizatorov je dlhodoba zalezitost’. Napriek tomu moZno uzavriet’, Ze
polypropylénové vzorky obsahujice pripraveny nitroxidovy alebo alkoxyaminovy stabilizator boli fotochemicky
stabilnejSie ako polypropylénové vzorky bez stabilizatora.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Withing the project, new aromatic nitroxides and alkoxyamines were prepared. The syntheses of the nitroxides
and alkoxyamines were progressively optimalized, because of instability of some initially prepared nitroxides as
well as some amines prepared as nitroxides precursors. Finally, the optimal syntheses were found for
preparation of representative derivatives of all selected nitroxide structures.

The new prepared aromatic nitroxides and alkoxyamines were tested as possible mediators of controlled radical
polymerization of styrene and the results achieved in this study were confronted with theoretical calculations.
Although the polymerization of styrene in the presence of prepared nitroxides and alkoxyamines was not
controlled enough to achieve polymers with low polydispersity, their partial influence on polymerization course
was observed. On the base of theoretical calculations, the control of polymerization could be achieved by
incorporation of electron-donoring substituents to the structure of our nitroxide derivatives due to decreasing of
their activation energy.

The new prepared nitroxides were tested also as photostabilizers in polypropylene film. Tests of photostability of
polyolefins are time demanding experiments, however from the preliminary results it was possible to conclude
that the polypropylene films doped with the prepared nitroxides are more photochemicaly stable than
polypropylene film without any stabilizer.
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