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Nazov projektu:

Analyza minoritnych zloziek v komplexnych polymérovych systémoch

Na ktorych pracoviskach bol
projekt rieSeny:

Ustav polymérov SAV, Bratislava

Fakulta priemyselnych technolégii Trencianska univerzita A.Dubceka, Pichov,

Ustav informatiky SAV, Bratislava

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

Istituto di Metodologie Chimiche CNR, 00016 Monterotondo Scalo, (Rome), I

Istituto di Studi di Chimica delle Macromolecole, 20133 Milano, I

UMR CNRS 6517, Chimie, Biologie et Radicaux Libres — Equipe Chimie Radicalaire,
Organique et Polyméres de Spécialités, Université de Provence — Saint Jerome, 13397
Marseille Cedex 20, F

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

Berek, D.: ,Spésob separdcie viaczlozkovych syntetickych polymérov*,
prihlaska patentu PP 284-2007 (odoslana 1.6.2007)

Berek, D.: ,,Sposob pripravy ultracistého makroporovitého silikagélu “, patent €.
285 694, datum udelenia patentu 19.4.2007

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

Uvddzajte maximdlne pit’
najvyznamnejSich publikdcii.

16 CC publikacii, 5 ostatnych publikacii, 32 prispevkov na medzinarodnych
vedeckych podujatiach, z toho 17 vyziadanych prednasok s odpustenim vloZného,
pripadne aj s pokrytim ubytovania a stravy (priloha)

Berek, D.: ,,Adsorption and Enthalpic Partition in Liquid Chromatography of Non-
Charged Synthetic Polymer. 3. Interphase Adsorption versus Enthalpic Partition of
Polvstvrene in Alkane-Bonded Silica Gel“. Macromol. Chem. Phvs.. 206. 2005, s, 1915 -

Berek, D.: ,, Liquid Chromatography under Limiting Conditions of Insolubility. II. Role
of Experimental Variables “, Macromol. Chem. Phys. 207, 2006, s. 893-902

Berek, D., Capek, 1., Mendichi, R., Labdtova, S.: “Liquid Chromatography under
Limiting Conditions of Enthalpic Interactions: Enthalpic Partition Retention
Mechanism’. Macromol. Chem. Phvs.. 207. 2006. s. 2074-2083

Berek, D.: , Separation of Parent Homopolymers from Diblock-copolymers by Liquid
Chromatography under Limiting Conditions Desorption I. Principle of the method*,
Macromol. Chem. Phvs. (v tlaci)

V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vyvoj origindlnych metéd kvapalinovej chromatografie na separaciu, analyzu a molekulovi
charakterizaciu produktov vyskumnych i priemyslovych syntéz zloZitych, pokrocilych
polymérovych systémov.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stiihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym cielom rieSenia projektu bol vyvoj, testovanie a aplikdcia originalnych metod
kvapalinovej chromatografie, urCenych na separdciu, analyzu a molekulovu charakterizaciu
komplexnych polymérovych systémov, syntetizovanych vo vyskumnych laboratériach ako
aj vyrobenych v priemyslovych podnikoch. Osobitny doéraz sa klddol na metddy, ktoré su
schopné analyzovat’ minoritné komponenty (<1%) v systémoch. Dosial' nebolo mozné takéto
systémy exaktne analyzovat pretoze neexistovali vhodné separacné metddy zloziek.
Prikladom je nova metdda kvapalinovej chromatografie pri limitnych podmienkach adsorpcie,
ktora umozni rychle (2,5 mintty) a kvantitativne oddelenie materskych homopolymérov od
zodpovedajucich dvojblokovych kopolymérov. Blokové kopolyméry patria v stcasnosti
k najviac Studovanym komplexnym polymérom, ktoré vykazuju distribuciu aspot v dvoch
molekulovych charakteristikach. Blokové polyméry naSli v krdtkom cCase Siroké uplatnenie
v technologii 1 v kazdodennom Zivote, napriklad ako vysokoucinné povrchovoaktivne latky.
Pritomnost'materskych homopolymérov v blokovych kopolyméroch je vo vacSine pripadov
nezelana, pretoze zhorSuju ich uzitkové vlastnosti, pripadne predstavujii zbytoCny balast.
Metdéda umozni priamu, nesprostredkovanti optimalizaciu pripravy blokovych kopolymérov
vo vyskume 1 v priemyslovej praxi.

Stihrn vysledkov rieSenia projektu a naplnenia ciePov projektu (max. 20 riadkov) - anglicky:

The main aim of the research project was the development, testing and application of original liquid
chromatography methods suitable for the separation, analysis and molecular characterization of
complex polymr systems synthesized in the research laboratories, as well as produced on the industrial
scale. The particular attention was paid to the methods, which are able to analyze minor constituents
(<1%) in the polymer systems. So far, it was not possible to exactly analyze such systems since there
were no methods available for quantitive and efficient separation of constituents. An example of the
successful approach represents our new method of liquid chromatography under limiting conditions of
adsorption, which enables fast (2.5 minutes), and quantitative separation of parent homopolymers from
the corresponding diblock copolymers. The block copolymers belong presently to the most studied
complex polymers that exhibit more than one distribution in their molecular characteristics. The block
copolymers found a wide application in both technology and everyday life, for example as the
surfactants of very high efficiency. Presence of parent homopolymers in the block copolymers is in the
most cases highly unwanted as they deteriorate their end use properties or at least they represent
a balast. The method enables direct optimization of the block copolymer both syntheses in the resarch
laboratories and production in industry.



