l ' ﬁ PV v Agentira na podporu vyskumu a vyvoja
v

Formular ZK

Zavereéna karta projektu

Nazov projektu Evidencné ¢&islo projektu APVV-15-0016
Vyskum AntiMikroBialneho NANO aditiva pre VLAkna a FOlie

Zodpovedny riesitel Ing. Jozef Sestak, CSc.
Prijemca VUTCH - CHEMITEX,spol. s r.o.

Nazov pracoviska, na ktorom bol projekt rieSeny

VQTCH - CHEMITEX, spol. s r.o. Zilina,
VUCHYV a.s. Svit

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Prihlagka Uzitkového vzoru PUV 50113-2018 " Antibakterialne nanoaditivum"”, prihlasovatel
VUTCH-CHEMITEX, spol. s r.o0., Zilina

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1/ ,Antibakteridlne nanoaditiva pripravené na baze nanoSiO2 a vysledky ich aplikacie v
polypropylénovych vlaknach, polypropylénovych a polyetylénovych féliach®, autori:
J.Sestak,K.S¢asnikova, Vldkna a textil, .3, 2018.

2/ Poster ,Antibacterial nanoaditives based on nanoCaCQO3, nanoaTiO2 and nanoZnO and
their application in polypropylene fibres and foils*, autori: J.Sestak,,K.S&asnikova, zbornik
konferencie 9.th ITC and DC,7.-10.10.2018, Dubrovnik, Chorvatsko. Poster bol
prezentovany na konferencii pri aktivnej G¢asti K.S¢asnikove;.

3/, Priprava antimikrobialnych nanoaditiv a ich koncentratov na baze nano CaCO3,
nanoTiO2, a nanoZnO pre ich aplikaciu v PP vlaknach, PP a PE féliach® autori:
J.Sestak,K.Séasnikova,A.Dubec,S.Krivo$,P.Michlik. Vidkna a Textil, &.4, 2018 ( v tladi)

4/ "Properties of nanoaditive Masterbatches for antimicrobial polypropylene fibers
preparation”, autori: S.Krivo$, A.Ujhelyiova, K.Holcova, poster presentation at 22nd
Intenational Conference Strutex, 2018, Liberec, Czech Republic

Uplatnenie vysledkov projektu
Vyskumne pripravené antibakterialne nanoaditiva mézu byt s vyhodou vyuzité pri vyrobe
syntetickych vlakien s cielom dosiahnutia ich antibakterialnej u€innosti priamo vo finalnych
textilnych a odevnych vyrobkoch bez ohrozenia zmeny mikroflory na ludskej pokozke. Ich
aplikaciu je mozné rozsirit aj do potravinarskych PP a PE folii tam kde je dolezité zamedzit
rozSirovaniu a rastu baktérii na potravinarskych vyrobkoch pri ich dihodobom skladovani.
Antibakteriadlne nanoaditiva je mozné aplikovat aj s ekonomickou vyhodnostou kedZe ich
ucinnost je na rovnakej ak nie vys3ej urovni, ale pri pouziti 10 - 100 nasobne nizej
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hmotnosti oproti Standardnym antibakterialnym aditivam pripravenym na baze mikrocastic.

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

Zakladnym ciefom projektu v ramci CU 01 bolo navrhnat/vyrie$it inovativne technolégie
pripravy a vypracovat komplexné technologické podklady pre realizaciu vyroby nového
progresivne antibakterialneho nanoaditiva pre ich naslednu aplikaciu v PP vlaknach, PP a
PE foliach.

Celkom bola overena priprava 57 vzoriek antibakterialnych nanaoditiv, na ktorych bolo
vykonanych 52 analyz obsahu striebra a na 46 vzorkach nanoaditiv boli vykonané
hodnotenia ich antibakterialnej aktivity.Pre aplikaciu v PP vlaknach sa ako najvhodnejSie
preukazali nanoaditiva typu KM s nanonosi¢om CaCO3 a ZnO s redukciou baktérii na
urovni 95-99 %.NizSiu ucinnost preukazali nanoaditiva s nosiCom SiO2 pripravené PM
technolégiou.Pri hodnoteni antibakterialnej aktivity s pouzitim baktérie S.aureus sa dosiahla
ucinnost’ redukcie na urovni 85-95 %.Pre aplikaciu v PP a PE liatych féliach sa ako
najvhodnejSie prejavilo nanoaditivum pripravené KM metddou s nanonosi¢om CaCOg3,
dosiahnuta redukcia ma urovni 60 % (PP félie) resp. 75 % (PE félie).Pri vyuziti PM metddy
bola dosiahnuta bakteriostaticka ucinnost’ na urovni 15 - 25 % redukcie (PP félie - S.aureus)
resp. 10-20 % redukcie (PE folie - S.aureus, E.coli). Zaroveri boli vypracované tri
technologické postupy pre vyrobu antibakterialnych nanoaditiv. Ciele projektu v ramci CU 01
boli splnené.

V priebehu rieSenia bolo pripravenych celkom 76 réznych vzoriek modifikovanych PP
vlakien a bolo vykonané hodnotenie antibakterialnej u€innosti na 52 vybranych vzorkach PP
vlakien.Dalej bolo pripravenych 87 vzoriek PP modifikovanych liatych félii a 79 vzoriek PE
modifikovanych liatych PE f6lii. Hodnotenie antibakterialenj u¢innosti bolo v priebehu
rieSenia vykonané na 34 vzorkach PP folii a 34 vzorkach PE falii.

Cielom rieSenia projektu v ramci CU 02 bolo vyriesit technolégiu pripravy funk&nych tuhych
PP a PE disperzii AMB nanoaditiv , ktoré su vhodné pre antimikrobialnu aditivaciu PP
vlakien PE , PP falii.

Pre potreby rieSenia sme pouzili 5 typov komercne dostupnych PP a PE polymérnych matric
PE homopolyméry 2 typy ; PP homopolyméry 3 typy , z anorganickych nanonosicov nano
CaCOg3 ; nano SiO2 ; nano ZnO a nano TiO2 . Vyber dispergacnych pripravkov sa zuzil 4
typy neutralny silikémnovy olej ; kopolymérne vosky a antistatika na baze alifatickych
alkylaminov.

Vyskum a vyvoj PP a PE tuhych disperzii AMB nanoaditiva bol ukon€eny vyvojom troch
typov tuhych disperzii podla ucelu finalnej aplikacie:

COLORSVIT 9474-PP-20 P ureny pre aditivaciu PP vlakien

COLORSVIT 9474-PP-20 F urCeny pre aditivaciu BOPP folii

COLORSVIT 9474-PE-20 F urCeny pre aditivaciu PE vyfukovanych folii

Plnenie vystupov projektu. Bola vypracovana technicko-technologicka dokumentéacia v
plnom rozsahu definovanom legislativou Doplnok technologického reglemenu , Karta
bezpe&nostnych udajov ; Specifikacia produktu , Ekologicky protokol a Validaény protokol
rieSenia. Na zaklade uvedenych udajov v tejto &asti spravy povazujeme ciele CU 02 za
plnohodnotne splnené.

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

Principal goal of the project in the frame of partial task PT 01 was to propose/solve
innovative technologies for preparation and work out comprehensive technological
documentation for implementation of manufacture of a new progressive antibacterial
nanoadditive for its subsequent application in PP fibres, PP and PE foils.

In total preparation of 57 samples of the antibacterial nanoadditives was checked, 52
analyses of silver content were performed on the samples and evaluation of antibacterial
activity was performed on 46 samples of the nanoadditives. The CM type nanoadditives with
CaCO3 and ZnO nanocarrier with bacterial reduction on a level of 95 - 99 % have proved
the most suitable for application in PP fibres. The nanoadditives with SiO2 carrier prepared
using PM technology have shown lower efficiency. Efficiency of reduction on a level of 85 -
95 % was achieved on evaluation of antibacterial activity using bacteria S.aureus. The
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nanoadditive prepared using CM method with CaCO3 nanocarrier has proved the most
successful for application in PP and PE cast foils, the reduction on a level of 60 % (PP foils)
and 75 % (PE foils) was achieved. Bacteriostatic efficency on a level of 15 - 25 % reduction
(PP foils - S.aureus) and 10 - 20 % reduction (PE foils — S.aureus, E.coli) was achieved
using the PM method. Besides, three technological procedures for manufacture of
antibacterial nanoadditives have been worked out. Goals of the project in the frame of PT 01
have been achieved.

Altogether 76 different samples of modified PP fibres were prepared in the course of
elaboration of the project and evaluation of antibacterial efficiency of 52 selected samples of
PP fibres was performed. Besides, 87 samples of PP modified cast foils and 79 samples of
PE modified cast foils were prepared. Evaluation of the antibacterial efficiency was
performed on 34 samples of PP foils and 34 samples of PE foils in the course of elaboration
of the project.

A goal of the project to be solved in the frame of PT 02 was development of technology for
preparation of functional solid PP and PE dispersions of AMB nanoadditives suitable for
antimicrobial additivation of PP fibres, PE and PP foils.

Five types of commercially available PP and PE polymer matrices were used for the needs
of solution: 2 types of PE homopolymers; 3 types of PP homopolymers, inorganic
nanocarriers nanoCaCO3; nanoSiO2; nanoZnO and nano TiO2. Selection of dispersing
agents has been narrowed to 4 types of neutral silicone oil; copolymer waxes and antistatics
based on aliphatic alkylamines.

Research and development of PP and PE solid dispersions of the AMB nanoadditive has
been concluded by development of three types of solid dispersions according to purpose of
the final application:

COLORSVIT 9474-PP-20 P designed for additivation of PP fibres

COLORSVIT 9474-PP-20 F designed for additivation of BOPP foils

COLORSVIT 9474-PE-20 F designed for additivation of PE blown foils

Achievement of the project outputs. Technical and technological documentation has been
drafted in full coherence with the legislation Supplement to the technological reglement,
Safety data sheet, Product specification, Ecological protocol and Validation protocol of the
solution. We consider goals of the PT 02 fully achieved on the base of data given in this
part of the report.
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