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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky vyskumu moZno pouzit’ v zakladnom, aj v aplikovanom vyskume pri vyvoji
ekologickych polymérnych materialov s riadenou Zivotnost'ou. Ukazali sme, Ze

v biologickych systémoch a v roztokoch je z termodynamického hPadiska preferovany iny
reakény mechanizmus ako vSeobecne akceptovany radikalovy mechanizmus transferu
atomu vodika, ¢o méZe vyznamne ovplyvnit’ vyvoj novych fenolovych antioxidantov.
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Charakteristika vysledkov

[Eviden¢né Cislo: APVT-02-005004 |

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

Projekt sa zameriaval na Studium antioxidantov a mechanizmov ich pdsobenia v polymérnych matriciach
(polyizoprén, polyvinylalkohol, papier). Ziskané teoretické a experimentalne vysledky boli publikované v 13
CC a2 CA vedeckych pracach. Hlavné vysledky mozno zhrnut’ takto:

1) Termodynamika antioxida¢ného uc¢inku modelovych antioxidantov na baze fenolu, tiofenolu, a anilinov
bola Studovana prostriedkami vypoctovej chémie. NavySe, preskimali sme aj termodynamiku antioxida¢ného
posobenia 7 N,N’-substituovanych p-fenyléndiaminovych antioxidantov, 4 tokoferolov a 7 chromanov.

2) Vplyv rozpustadla na ucinok fenolovych antioxidantov bol Studovany s cielom urcit mechanizmus
preferovany v jednotlivych rozpuastadlach.

Stabilita syntetickych polymérov s testovanymi aditivami bola experimentalne skimand metédami ATR FTIR
a DSC, vybrali sme vhodné antioxidanty.

3) Materialy s potencidlnym vyuzitim v medicine, pol'nohospodarstve a oblasti obalov pre potravinarsky
priemysel boli podrobené ti¢inkom gama Ziarenia. Presktimal sa vplyv oZarovania na oxida¢nu stabilitu tychto
materialov. Identifikovala sa maximalna davka ziarenia, ktora eSte nesposobuje neakceptovatelnu degradaciu
polyméru.

4) Zhodnotili sme pouzitel'nost’ roznych teoretickych pristupov na vypocty efektov rozpustadla, simulacie
viskozit a difiznych koeficientov ako aj izokonverznej metédy na urcenie indukcénej peridody degradécie
polymérov.

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

Project was oriented on the study of antioxidants and the mechanisms of their action in polymer matrices
(polyisoprene, poly(vinyl alcohol), paper). Obtained theoretical and experimental results were subject of 13
CC and 2 CA publications. Main results can be summarized as follows:

1) The detailed computational characteristics of the thermodynamics of model antioxidants action based on the
mono-substituted phenol, thiophenol and aniline molecules were obtained. Besides, thermodynamics of 7
N,N’-substituted p-phenylenediamine antioxidants, 4 tocopherols and 7 chromans action was studied.

2) The effect of the solvent on the phenolic antioxidants action was investigated in order to determine
preferred mechanism of antioxidant action in solution-phase.

3) The stability of synthetic polymers with tested additives was experimentally investigated (ATR FTIR and
DSC measurements) and the suitable antioxidants were found.

4) The materials suitable for applications in medicine, agriculture, and food packaging industry were subjected
to the gamma irradiation. The irradiation effect on their oxidation stability was investigated. Maximum dose,
which did not result in apparent oxidative degradation was determined.

5) Applicability of various theoretical models for solvent effects calculations, viscosity and diffusion
coefficients simulations or isoconversional method for the determination of induction period of polymer
oxidation were assessed.
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