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Ing. Roderik Plavec, PhD., konzultant: Ing. Slavka Hlavacikova

PhD S&tudenti, ktorych témy doktorandskych prac suvisia s rieSenym projektom
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obnovitelnych zdrojov, 1.9.2016-31.8.2020, Skolitel: prof. Ing. Pavel Alexy, PhD., PhD.
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Uplatnenie vysledkov projektu

V ramci rieSenia projektu boli pripravené PLA, PLA/PHB vilakna bez a so Specialnymi
aditivami ako aj BICO PP/PLA viakna bez a s kompatibilizatormi. VIakna boli zvlakhované
klasickym postupom z taveniny priamo z pouzitych primarnych surovin alebo cez pripravené
koncentraty pripadne zmesis uréenym zloZenim pre pripravu vidkien. Struktura, termické a
fyzikalno-mechanické viastnosti pripravenych viakien poukazuju na fakt, Ze mézu viakna z
PLA, PLA/PHB pripadne bikomponentné PP/PLA vlakna mézZu byt potencidlne zavedené do
vyroby a nasledne pouzité na pripravu ploSnych textiinych produktov, najma netkanych
textilii. Zaroven boli pripravené viakna hodnotené z hladiska ich mozného vyfarbenia,
naslednej stability vyfarbenia urychlenym starnutim a stability vyfarbenia v prani.
Vyfarbitelnost z kupela a stabilita vyfarbenia sledovanych PLA i PLA/PHB viakien bez
zmakc€ovadla je na poZzadovanej urovni a je o nieCo niZSia v porovnani s urovnou vyfarbenia
a stabilitou vyfarbenia viakien farbenych v hmote. Ziskané koloristické vliastnosti
vyfarbenych vlakien a ich stabilita davaju predpoklad zaradenia tychto viakien aj do
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odevného priemyslu. Zaroven poznatky ziskané z pripravy PLA a PLA/PHB vlakien
Specialne aditivovanych v laboratérnych podmienkach mézu byt zakladom pre optimalizaciu
vyroby takychto nekone¢nych multifilamentnych i kratkych PLA viakien v prevadzkovych
podmienkach. Ziskané vysledky z jednotlivych Ciastkovych rieSeni projektu je mozné vyuzit
aj samostatne na potencialne+ zavedenie do vyroby.

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

Projekt bol zamerany na Studium novych systémov na baze polymérov z obnovitelnych
zdrojov (kyselina polymlie€na-PLA, polyhydroxybutyrat-PHB), uréenych pre pripravu
orientovanych viaknitych materialov (vliakna, textilie) z pohlfadu ich materidlového zlozZenia a
podmienok pripravy. Zarover bol zamerany na pripravu bikomponentnych zmesnych
vlakien s polypropylénom typu C/S. Z pohladu uplatnenia pripravenych vlakien v textiinom
odevnom priemysle bolo jednou z uloh aj $tudium moznosti vyfarbenia viakien z PLA,
PLA/PHB a bikomponentnych viakien z PP/PLA farbenych v hmote a povrchovo, ako aj
hodnotenie stalosti vyfarbenia pri urychlenom starnuti a v prani. Vyznamnym vysledkom
rieSenia projektu je ur€enie materidlového zloZzenia PLA/PHB zmesi s pridavkom
nukleacného Cinidla, ktoré umoznilo pripravu viakien z PLA/PHB zmesi s akceptovatelnymi
Strukturnymi parametrami a fyzikalno-mechanickymi viastnostami. Zaroven boli stanovené
technologické podmienky (teplota zvidkiovania, tlak odtahového vzduchu a teplota dizenia)
pre diskontinualny a kontinualny spdsob pripravy PLA/PHB vlakien ako potencialnych
surovin pre pripravu plodnych textilii. Dal$im vysledkom rie$enia projektu bola zvladnuta
priprava bikomponentnych PP/PLA viakien s ur€enim obsahu jednotlivych zloZiek v jadre a
plasti, vySpecifikovanie typu a obsahu kompatilizatorov pre pripravu tychto vlakien s
pozadovanymi fyzikalno-mechanickymi viastnostami ako aj stanovenie technologickych
parametrov pri ich vyrobe. Na pripravu PLA/PHB prip. bikomponentnych PP/PLA viakien
boli pouzité pripravené koncentraty. ,Urenie ich zloZenia a stanovenie podmienok ich
pripravy, spracovatelskych a reologickych vlastnosti bolo jednou z Ciastkovych vysledkov
rieSenia projektu nevyhnutnych pre dobré zvladnutie technologického procesu pripravy
Studovanych viakien z biodegradovatefnych PLA a PHB systémov. Vyznamnym vysledkom
rieSenia projektu bolo ziskanie poznatkov o moznosti vyfarbenia pripravenych PLA viakien s
réznou koncentraciou zmak&ovadiel, PLA/PHB viakien a bikomponentnych PP/PLA vlakien,
€o by nasledne mohlo zvysit pridanu hodnotu viakien z biodegradovatelnych surovin pre ich
vyuzitie v textiinom a odevnom priemysle. Zistilo sa, Ze pri farbeni PLA viakien bez a so
zmakcovadlom sa stabilita vyfarbenia zhorSuje so zvySenim obsahu zmak€ovadla. Po
vyhodnoteni vyfarbenia vidkien z PLA/PHB bez a s nukleanym Cinidlom vyfarbenych v
hmote alebo vyfarbenych povrchovo sa zistilo, ze kym u vlakien vyfarbenych v hmote bez
nukleacného Cinidla, pridavok PHB znizuje stalosti v prani po 5 i 20 praniach, tak u
povrchovo vyfarbenych viakien pridavok PHB zvySuje stabilitu vyfarbenia po 5 praniach ale
po 20 praniach je stabilita vyfarbenia nizSia ako u PLA/PHB vidkien vyfarbenych v hmote.
Pri vyhodnoteni farbenia bikomponentnych PP/PLA viakien sa zistilo, Ze vysSia u€innost
farbenia bola dosiahnuta pri bikomponentnych PP/PLA viaknach s vy$§im obsahom PLA
zloZky.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The project was focused on the study of new systems based on polymers from renewable
resources (polylactic acid-PLA, polyhydroxybutyrate-PHB), aimed to the preparation of
oriented fibrous materials (fibres, textiles) in terms of their material composition and
preparation conditions. At the same time, it was focused on the preparation of bicomponent
blended fibres with polypropylene of type C/S (core/shell). From the point of view of the
application of prepared fibers in the textile clothing industry, one of the tasks was to study
the possibility of dyeing fibers from PLA, PLA/PHB and bicomponent fibres from PP/PLA
dyed in the mass and from bath and to evaluate the stability of dyeing in accelerated aging
and washing. An important result of the solution of the project was the determination of the
material composition of the PLA/PHB blend with the addition of a nucleating agent, which
enabled the preparation of fibres from the PLA/PHB blend with acceptable structural
parameters and physico-mechanical properties. At the same time, technological conditions
(spinning temperature, exhaust air pressure and elongation temperature) were determined
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for discontinuous and continuous process of PLA/PHB fibres as potential raw materials for
the preparation of textile fabrics. Another result of the project was the preparation of
bicomponent C/S PP/PLA fibres with the determination of the content of individual
components in the core and sheath, specification of the type and content of compatibilizers
for the preparation of these fibres with the required physical and mechanical properties and
determination of technological parameters in their production. The prepared masterbatches
from PLA, PP as well as from special additives were used for the preparation of PLA/PHB or
bicomponent PP/PLA fibres. The determination of the composition, preparation conditions
and processing and rheological properties of prepared masterbatches was one of the partial
results of the project solution necessary for good handling of the technological process of
spinning of the studied fibres from biodegradable PLA and PHB systems. Another important
result of the project was the acquisition of knowledge about the possibility of dyeing
prepared fibres s from PLA with different concentrations of plasticizers, PLA/PHB fibres and
bicomponent PP/PLA fibres, which could subsequently increase the added value of
prepared fibres from biodegradable raw materials for use in the textile clothing industry. It
has been found that when dyeing PLA fibres without and with a plasticizer, the dyeing
stability decreases with increasing plasticizer content. After evaluating of the dyeing of
PLA/PHB fibres without and with nucleating agent dyed in the mass or dyed from bath, it
was found that while for fibres s dyed in the mass without nucleating agent the addition of
PHB reduces the washing stability after 5 and 20 washes, for dyeing from bath the addition
of PHB increases the dyeing stability after 5 washes but after 20 washes the dyeing stability
is lower than for PLA/PHB fibres dyed in the mass. When evaluating the dyeing of
bicomponent PP/PLA fibres, it was found that a higher dyeing efficiency was achieved at the
dyeing of bicomponent PP/PLA fibres with a higher content of PLA component.
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