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1.Prihlaska uzitkového vzoru z vysledkov rieSenia projektu:

Cislo prihlagky: PUV50057-2018

Nazov: Modifikované polymérne vidkna ur¢ené na ochranu originality viakien a textilii.
Povodcovia: P. Michlik, Z. Toméikova, S. Krivos, M. Sedlak

Prihlasovatel: Vyskumny ustav chemickych vlakien, a.s. Svit

Datum podania: 05.06.2018

Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved’te aj publikacie prijaté do tlace

1. Michlik P., Ujhelyiova A., Krivo$ S., Tomé&ikova Z., Hricova M.: The structure and
properties of nanocomposite polypropylene-halloysite nanoclay fibres, Vlakna a textil (Fibres
and textiles) 2016 23(4), 9-14

2. Khunova V., Safafik I., Skratek M., Kelnar ., Tomanova K.: Biodegradable polymer
nanocomposites based on natural nanotubes: effect of magnetically modified halloysite on
the bahaviour of polycaprolactone, Clay Minerals, 2016, 51, 435-444, DOI:
10.1180/claymin.2016.051.3.05

3. Svachov3, V., Khunova, V., Pavlifiak, D., Fohlerova, Z., Vojtova, L., The Effect of
halloysite on structure and properties of polycaprolactone/gelatin nanofibers 2017 Polymer
Engineering and Science, 57(6), pp. 506-512, DOI 10.1002/pen

4. Ujhelyiova A., Horbanova L., Petkova M., Ryba J., Annus J.: PP Crystallization in
presence of Inorganic Additives, Fibres and Textiles in Eastern Europe, zaslané do tlace

5. Petkova M., Ryba J., Hrabovska V., Ujhelyiova A., Hricova M.: The crystallization of
Polypropylene/Halloysite nanocomposite Fibers, Thermal analysis and Calorimetry, zaslané
do tlace

6. Tomé&ikova Z., Ujhelyiova A., Michlik P., Krivo$ S., Hricova M.: The influence of
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fluorescent pigment on structure and mechanical properties of modified PP and PLA fibres,
Vlakna a textil 24(4), 2017, pp. 51-57, ISSN 1335-0617.

7. Tomé&ikova Z., Ujhelyiova A., Michlik P., Krivo$ S., Hricova M.: Structure and properties of
polypropylene fibres modified with photoluminescent pigment as a tool for the protection of
original products, Tekstilec 60(4), 2017, pp. 283-289, ISSN 2350-3696

8. Hrabovska V., Hricova M., Ujhelyiova A.: Application of photochromic pigment in mass
dyed polypropylene fibres intended for intelligent textiles, Journal of the Textile Institute,
zaslasné do tlace

9. Kelnar |., Zhigunov A., Kapralkova L., Fortelny I., Dybal J., Kratochvil J., Nevoralova M.,
Hricova M., Khunova V.: Facile preparation of biocompatible poly (lactic acid)-reinforced
poly(e-caprolactone) fibers via graphite nanoplatelets -aided melt spinning, Journal of the
Mechanical Behavior of Biomedical Materials 84 (2018) 108-115

10. Pavlindkova V., Fohlerova Z., Pavlifdk D., Khunova V., Vojtova L.: Effect of halloysite
nanotube structure on physical, chemical, structural and biological properties of elastic
polycaprolactone/gelatin nanofibers for wound healing applications, Materials Science &
Engineering C 91 (2018) 94-102

11. Hrabovska V., Hricova M:, Petkova M., Ryba J., Ujhelyiova A.: Biodegradable fibres
from poly(lactic acid), In: Book od Proceedings of the 8th Internationala Textile, Clothing &
Design Conference, Magic world of textile, Dubrovnik, Croatia, October 2-5., 2016, pp. 38-
43, o0n CD

12. Michlik P., Ujhelyiova A., Krivo$ S., Hricova M.: The structure and properties of
polypropylene nanocomposite fibres, In: Book od Proceedings of the 8th Internationala
Textile, Clothing & Design Conference, Magic world of textile, Dubrovnik, Croatia, October
2-5., 2016, pp. 61-66, on CD

13. Ujhelyiova A., Krivo$ S., Plavec R., Hrabovska V.: Rheological and thermal behaviour of
the polypropylene and polylactid acid masterbatches for the fibre preparation, In: Book of
Proceedings of the 8th Internationala Textile, Clothing & Design Conference, Magic world of
textile, Dubrovnik, Croatia, October 2-5., 2016, pp. 100-105

14. Hricova M., Hrabovska V., Tomanova K.: Thermal properties of
polypropylene/photochromic pigment fibres, Book od Proceedings of the 7th International
Conference on Polymeric Materials in Automotive & 23rd Slovak Rubber Conference,
Bratislava, Slovakia, May 29th-31th, 2017, pp. 150-153, APVV-14-0175, APVV-14-0301,
AFD

15. Hrabovska V., Hricova M, Petkova M., Ryba J., Ujhelyiova A.: Thermo-mechanical
properties of PLA fibres, Book od Abstracts of the 9th Central European Conference 2017
Fibre-Grade Polymers, Chemical Fibres and Special Textiles, Liberec, Czech Republic,
September 11th — 13th, 2017, pp. 125-126, APVV-14-0175, AFG

16. Toméikova Z., Ujhelyiova A., Michlik P., Krivo$ S., Hricova M.: Structure and properties
of polypropylene fibres modified with photoluminescent pigment as tool for the protection of
original products, In: Book of Abstracts of the 9th Central European Conference 2017 Fibre-
Grade Polymers, Chemical Fibres and Special Textiles, Liberec, Czech Republic,
September 11.-13., 2017, pp. 159-160, ISBN 978-80-7494-356-0

17. Tomcikova Z., Ujhelyiova A., Michlik P., Krivo$ S., Hricova M.: A comparative study of
structure and properties of polypropylene and polylactide fibres modified with fluorescent
pigment, In: Conference Papers of the 12th International Conference APT 17 Advances in
Plastics Technology, Sosnowiec, Poland, November 14.-16., 2017, pp. 575-584, ISBN 978-
83-63555-53-5.

18. Ujhelyiova A., Krivo$ 8., Omanikova L., Michlik P., Hrabovska V.,: Rheological
properties of the PLA masterbatches for fibre preparation. In Book of Abstrakt of 9th Central
European Conference 2017, Fibre - Grade Polymers, Chemical Fibres and Special Textiles,
September 11th-13th 2017, Liberec, Czech Republic, Liberec: Technical University of
Liberec, 2017, s. 163--164. ISBN 978-80-7494-356-0.

19. Hricova M., Petkova M., Hrabovska V., Ryba J., Ujhelyiova A.: Effect of the
nanoparticle’s shape on properties of polypropylene fibres. In Book of Abstrakt of 9th
Central European Conference 2017, Fibre - Grade Polymers, Chemical Fibres and Special
Textiles, September 11th-13th 2017, Liberec, Czech Republic, Liberec: Technical University
of Liberec, 2017, s. 127-128. ISBN 978-80-7494-356-0.

20. Ryba J., Hrabovska V., Alexy P., Ujhelyiova A., Mackulak T.: Tensile properties of
biodegradable fibres prepared from PLA and PLA/PHB blends. In Book of Abstrakt of 9th
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Central European Conference 2017, Fibre - Grade Polymers, Chemical Fibres and Special
Textiles, September 11th-13th 2017, Liberec, Czech Republic, Liberec: Technical University
of Liberec, 2017, s. 153-154. ISBN 978-80-7494-356-0.

21. Toméikova Z., Ujhelyiova A., Michlik P., Krivo$ S., Hricova M.: Modifikacia PLA za
ucelom ochrany originality vlakien a textilii, In: Sbornik pfispévku z konference PLASTKO
2018, April 18-19, 2018, Zlin, Czech republic, pp. 18-28, ISBN 978-80-7454-727-0 -
prednaska

22. Jancovicova V., Duricova B., Hrabovska V., Haberova K.: POLYLACTIC ACID FIBRES
CONTAINING FLUORESCENT PIGMENTS. In: Proceedeings 8th Conference on
information and graphic arts technology, Ljubljana, Slovenia, 7.-8. June 2018. Publisher:
University of Ljubljana, Faculty of Natural Sciences and Engineering, 2018, str. 214-218.
ISBN 978-961-6900-24-9.

Uplatnenie vysledkov projektu

V ramci rieSenia projektu boli pripravené PP a PLA koncentraty s fluorescenénymi,
luminiscenénymi a fotochromnymi pigmentami a s nemodifikovanym a modifikovanym
halloyzitom, ktoré boli nasledne pouzité na pripravu aditivovanych PP a PLA vlakien. PP a
PLA vlakna aditivované fotoluminiscenénymi pigmentami su potencialne uréené najma na
ochranu originality viakien a textilii, ktora je zabezpe€ena Ziarivym farebnym prejavom
aditivovanych PP a PLA vlakien pod UV svetlom. Intenzita farebného prejavu rastie so
zvysujucim sa obsahom fotoluminiscenéného farbiva vo vlaknach a nemeni sa ani po 24 h
urychleného starnutia. To dava dobry predpoklad na vyuzitie takychto vliakien ako prvkov
ochrany originalnych produktov. Zaroven poznatky ziskané z pripravy PLA vilakien v
laboratérnych podmienkach mézu byt zakladom pre optimalizaciu vyroby nekoneénych
multifilamentnych PLA vlakien v prevadzkovych podmienkach. Na zaklade ziskanych
vysledkov z pripravy PP a PLA koncentratov s fluorescenénymi, luminiscenénymi a
fotochromnymi pigmentami ako aj nemodifikovanym a modifikovanym halloyzitom je mozna
vyroba tychto koncentratov pre pripravu aditivovanych PP a PLA vlakien. Ziskané vysledky
z jednotlivych &iastkovych riedeni projektu je mozné vyuzit aj samostatne na zavedenie do
potencialnej vyroby.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Projekt bol zamerany na Studium vplyvu Specialnych aditiv na pripravu, Strukturu a
vlastnosti PP a PLA vlakien s ciefom zlepSenia ich smart vlastnosti. Vyznamnym vysledkom
riedenia projektu bolo stanovenie technologickych podmienok (rychlost odtahu, teplota
zvlakiovania a dizenia) diskontinualnej a kontinualnej pripravy PLA vlakien ako
potencialneho vlaknarenského vyrobku z biodegradovatelného polyméru s vyhovujucimi
mechanickymi vlastnostami. Dal§im vysledkom rie$enia bola zvladnuta priprava PP a PLA
vlakien aditivovanych fluorescenénymi, luminiscenénymi a fotochrémnymi pigmentami cez
pripravené PP a PLA koncentraty pouzitych aditiv ako aj priamo zvlaknovanych aditivs PP
resp. PLA. Boli pripravené aj aditivované PP a PLA vlakna s nemodifikovanym halloyzitom a
halloyzitom modifikovanym fluorescenénymi a luminiscenénymi pigmentami a fungicidom.
Po analyze Struktury, termickych a mechanickych vlastnosti bolo pozitivnym vysledkom
zistenie, Zze pouzité aditiva vyznamne neovplyvriuju vlastnosti aditivovanych PP a PLA
vlakien. Ciasto&nymi vysledkami rieSenia projektu boli aj ziskané poznatky o spésobe
modifikacie halloyzitu pouzitymi aditivami a poznatky z oblasti pripravy PP a PLA
koncentratov s pigmentami, nemodifikovanym a modifikovanym halloyzitom s vybranymi
disperga¢nymi systémami pre dany typ aditiva zabezpecujucimi vyhovujucu dispergaciu
aditiv v hmote PP a PLA vlakien. Vlastnosti PP a PLA koncentratov boli hodnotené na
zaklade reologickych vlastnosti a filtrovatelnosti. Vyznamnym vysledkom rieSenia projektu
bolo zistenie, Ze farebny efekt fluorescenénych, luminiscenénych a fotochrémnych
pigmentov bol sledovany u PP i PLA vlakien farbenych aditivaciou v hmote a je v zavislosti
od urychleného starnutia vyraznejSi a stabilnejsi ako u vlakien farbenych klasickym
postupom z kupefa.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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The presented project was focused on the study of effect of special additives on the
preparation, structure and properties of polypropylene - PP and polylactic acid - PLA fibres
for the improvement of their smart properties. One of the significant results of solving project
was definition of technological conditions of spinning and drawing at preparation of PLA fibre
from renewable polymer with satisfactory properties. There were prepared the PP and PLA
fibres additive by special additives (fluorescent, luminiscent or photochromic pigments, non-
modified halloysite and halloysite modified by pigments and bug repellent) with the use of
PP or PLA masterbatches. The structure, thermal and mechanical properties of additive PP
and PLA fibres are not affected by used additives. There were obtained knowledge about
the modification of halloysite, knowledge from preparation of PP and PLA masterbatches
with used pigments and halloysite as well as about new dispersing systems for pigment or
halloysite in PP and PLA masterbatches which ensure the good dispersion of additive's
particles in the PP and PLA fibre mass. The rheological properties and filterability of PP and
PLA masterbatches were evaluated. The colour effect of fluorescent and photochromic
pigments in additive PP and PLA fibres was observed and obtained results show that the
colour effect depending on light ageing is more marked and stabile for fibres dyed in mass in
comparison with fibres dyed by exhaustion from bath.

Svojim podpisom potvrdzujem, Ze Udaje uvedené v zavere€nej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

doc., Ing. Anna Ujhelyiova, PhD. prof., Ing. Robert Redhammer, PhD.
Vo, dia.................. Vo diha ...
Podpis zodpovedného riesitela Podpis Statutarneho zastupcu prijemcu
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