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Daniela Antropiusovd, CIRI — Centrum investic, rozvoje
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Jiri Cesal, ATOK — Asociace textilniho-odévniho-koZedélného
prumyslu, Praha, Ceskd republika



15.00-15.15

15.15-15.45

15.45-16.05

16.05-16.25

16.25-16.45

16.45-16.55

16.55-17.15

19.30

Lykova vldkna a biotechnologie — soucast strategie
revitalizace evropského TOP

Bast fibers and biotechnology — part of the revitalization
strategy of the European TCI

Jan Marek, inoTEX spol. s r.o., Dviir Krdlové n.L.,
Ceskd republika

Prestavka — coffee break

Téma ,,lykova vlakna* v projektech CLUTEX

,.Bass fiber” theme in CLUTEX projects

Milos Beran, LibuSe Fouriovd, CLUTEX — klastr technické
textilie, Liberec, Ceskd republika

Len a konopi v Ceské republice

Linseed and hemp in the Czech Republic

Marie Bjelkovd, Agritec Plant Research s.r.o., Sumperk,
Ceskd republika

Len a konopi v evropskych zemich
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Tirenské zpracovini Inu a konopi v Ceské republice

Flax and hemp processing in the Czech Republic

Prokop Smirous, Stanislav Krmela, Svaz Inu a konopi éR, Z.8.,
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Znaceni polymeru pro digitalni systém tridéni odpadi
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Marking of polymers for a digital waste sorting system and
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Moznosti recyklace pouzitych barvicich lazni z barveni
baviny

Recycling possibilities of the used dye baths from cotton
dyeing

René Némecek, Jonds Maly, Ivana Vojtovd, Tomds Weidlich,
Univerzita Pardubice, Pardubice, Ceskd republika

Prestavka — coffee break

Vyvoj technologie ¢isténi textilnich odpadnich vod
obsahujicich méd pro uzavieni vodniho cyklu
Development of technology for the treatment of copper-
containing textile wastewater to close the water cycle
Martyna Gloc'?, Katarzyna Pazdzior?, Joanna Olczyk!,
Renata Zytta'



'Lukasiewicz Research Network — Lodz Institute of
Technology, Lodz, Polsko

’Department of Bioprocess Engineering, Faculty of Process
and Environmental Engineering, Lodz University of
Technology, Lodz, Polsko

11.00-11.20 Detekce PFAS v odpadnich vodach a jejich odstranéni
pri ¢isténi odpadnich vod
Detection of PFAS in wastewater and their removal during
wastewater treatment
Jana Krivdnkovd, Markéta Riizkovd, Denisa Sindlerovd,
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11.20-11.40 Svét pradelnictvi
The world of laundry
Jana Jungrovd, Christeyns, s.r.o., Odry, Ceskd republika

11.40-12.00 Metody testovani antivirovych a antibakterialnich dprav
funkénich textilii
Methods of testing antiviral and antibacterial treatments
of functional textiles
Ludmila Tvrzovd, Anna Blahovd, Pavla Jarmicovd,
Textilni zkuSebni tstav s.p., Brno, Ceskd republika

12.00-12.10 Zakon¢eni konference
Closing of the conference
Jan Marek, predseda STCHK

Posterova sekce — Poster section

Povrchova tiprava bavinéné tkaniny pokovovanim technologii
naprasovani Zeleza

Surface modification of cotton fabric using iron sputtering metallization
technology

Zdzistawa Mroziriska, Anna Kaczmarek, Michat B. Ponczek, Marcin H.
Kudzin; tukasiewicz Research Network — Lodz Institute of Technology,
Lodz, Polsko




Modifikace bavinénych vldken depozici slouc¢eniny médi metodou
chemické redukce

Modification of cotton fibers by deposition of copper compound using

a chemical reduction method

Matgorzata Swierczyriska, Marcin H. Kudzin; Eukasiewicz Research Network
— Lod? Institute of Technology, Lodz, Polsko

Béleni celulézovych vldken ziskanych ze zemédélského odpadu
metodou parni exploze
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UVODEM

Ani jsme se nenaddli a do rukou se vam dostdva dalsi, ¢tvrté ¢islo naseho
Zpravodaje 24~ — jako uZ tradi¢né slouZici zdrovei jako sbornik abstraktl pre-
zentaci, které jsou soucésti letoSni, uz 56. konference STCHK TEXCHEM-
RegioTEX 24°. Jsme tomu radi, protoZe v dnes$ni hektické dobé plné Casto
necekanych zvratll povazujeme péci o piisun aktudlnich informaci za duleZi-
tou.

Evropsky — a tedy i n4§ — textilni pramysl poté, co nékolik desetileti celil
opousténi tradi¢nich evropskych produkénich teritorif a prku do zaslibenych
tietich zemi s levnou pracovni silou, se diky tomu, Ze m4 ,,zdravy kofinek*
dockal pozornosti evropskych instituci, které vypracovaly strategii jeho revi-
talizace a zejména ve vyspélych zdpadoevropskych zemich ji zacaly uvadét
do praxe. Ale i u nds — pres dramaticky pokles zejména masové produkce —
existujici textilni vyrobci sleduji moznosti, jak za narocnych podminek obstat
a své pozice déle rozvijet. Jak rozvojem flexibilni produkce z uZivateliim bliz-
kych zdroji aktudlni poZadavky trhu napliiovat. Pfi tom hraji vyznamnou roli
inovace, které potfebuji prisun informaci a ndméta, pro jejichz napliovani je
stdle vice tfeba spojit sily a znalosti z vice obord. A protoZe se zdsadni inovace
a modernizace neobejdou bez systémové podpory, povazujeme za stejné
dalezité informovat o téchto potfebach také fidici instituce, které maji na
vSech drovnich — evropské, narodni a v posledni dobé i stle vice regiondlni
— inovace systémové podporovat a krom rozvojovych programi se snaZit
i kofinancovat nezbytnd pocdtecni rizika feSeni zavddénych do praxe. Proto
uZ je pravidlem, Ze se nase konference porada pod zastitou regionalniho vede-
ni KHK a jeho Centra inovac¢niho rozvoje a investic (CIRI). Funguje i mezi-
regiondlni zapojeni Liberecdki a Pardubdkt — i v rdmci letoSni konference je
pfipraveno setkdni, na kterém si tyto tfi textilné vyznamné regiony domluvi,
jak dal.

V programu nechybi i dikaz, Ze pokracuje spolecnd péce o vyménu infor-
maci o feSenich s naSimi polskymi kolegy — na zdklad€ reciprocni vymény
ucastniki koloristickych setkani. Zde je dobré ptfipomenout, Ze pro zachovani
reciprocity je mozné vyuZzit i $ir$i, zejména aktivni GCast naSich zdstupcli na
polské konferenci...

S udrzitelnosti produkce TOP je vedle sniZovani jeho dosud stdle vyrazné
negativni ekologické stopy tfeba pecovat i o dostupnost surovinovych vstupd.
A prednostné téch rychle obnovitelnych. V ramci leto§niho programu se za-
méifme na sice tradi¢ni, le¢ dosud ne pIn€ vyuZivanou oblast lykovych vldken.
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Len, konopi, ale i odpadni stonek Inu olejného patii k domestikovanym
technickym plodindm v naSich klimatickych podminkéach. Existuji speciali-
zovani aktéfi, ktefi jsou schopni pfispét ke konceptu jejich komplexniho,
témét bezodpadového vyuziti. Jejich prezentace na konferenci ukdzou, kde
jsou moZznosti, ale poukdZou také na potfeby, jak tuto cennou surovinu pro
textilni aplikace dale zefektivnit. Divodem pro zafazeni do programu je i fakt,
7Ze je obnovitelnym piirodnim zdrojim vénovan prostor také ve strategii ETP
FTC/EURATEX a prici zahdjila i specializovand pracovni skupina ATOK pro
cirkularni ekonomiku; i o jejich cilech bude fec.

Tim, jak se nedilnou soucdsti cesty k udrZitelné a flexibilni TOP produkci
stavaji podptrné systémy ekodesignu a snahy o sniZovani ekologickych zatézi
z textilniho zuSlechfovani, byl pfedznamenan i dominantni obsah programu
letos$ni konference. Naznaci nejen, jak ekologické zatéZe sniZovat, jak sniZovat
spotfebu technologické vody jeji recyklaci, ale i jak Ize n€kterych z odpadi
ziskanych zdrojt déle vyuzit —a to i v tak neobvyklych aplikacich, jako je sku-
pina pigmenti z recyklath textilniho odpadu RECYCROM (Officina +39, IT).

Pro ucastniky konference je toto ¢islo vydano pro lepsi orientaci, co se za
jednotlivymi ndzvy prednasek skryvd; pro ty, kterym na tcast nevysel Cas,
ddva moznost alesponi v kostce ziskat prehled, co letosni konference ptinesla
a kam ve svych inovacnich, ptipadné i fidicich ¢innostech smérovat pozornost.
A jak se do tradi¢nich ¢innosti STCHK zapojit.

Jan Marek — predseda STCHK, rijen 2024

INTRODUCTION

We didn’t even expect it, and you are getting your hands on the next, fourth
issue of our Newsletter 24° — as it traditionally serves as a collection of
abstracts of presentations that are part of this year’s 56" STCHK TEXCHEM-
RegioTEX 24° conference. We are happy about it, because in today’s hectic
times full of often unexpected twists and turns, we consider it important to
take care of the supply of current information.

The European — and therefore also our — textile industry, after several
decades faced with the abandonment of traditional European production
territories and the rush to promised third countries with cheap labor, thanks
to its ,,healthy roots” received the attention of European institutions, which
developed a strategy for its revitalization and especially in developed Western
European countries have begun to put it into practice. But even in our country
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— despite the dramatic decline in mass production in particular — existing
textile manufacturers are looking at ways to survive under challenging
conditions and further develop their positions. How to meet current market
requirements by developing flexible production for users of nearby resources.
In this, innovations play a significant role, which need a supply of information
and ideas, for the fulfillment of which it is increasingly necessary to combine
the forces and knowledge of more fields. And since fundamental innovation
and modernization cannot do without systemic support, we consider it equally
important to inform the governing institutions about these needs as well, which
at all levels — European, national and, more recently, increasingly regional —
should systemically support innovation and, in addition to development
programs, try to co-finance the necessary initial risks of the solutions being
put into practice. That is why it is already a rule that our conference is organized
under the auspices of the regional management of KHK and its Centre for
Innovative Development and Investment (CIRI). The interregional involvement
of Liberec and Pardubice also works — a meeting is also planned as part of
this year’s conference, at which these three important textile regions will agree
on how to proceed. There is also evidence in the program that joint care for
the exchange of information about solutions with our Polish colleagues
continues — based on the reciprocal exchange of participants in coloristic
meetings. It is good to remind here that to maintain reciprocity, it is possible
to use wider, especially active participation of our representatives at the Polish
conference...

The sustainability of TOP production requires, in addition to reducing its
still significant negative ecological footprint, to take care of the availability
of raw material inputs. And preferably the quickly renewable ones. As part
of this year’s program, we will focus on the traditional, but not yet fully
utilized area of bast fibres. Flax, hemp, but also the waste stalk of oil flax
belong to domesticated technical crops in our climate. There are specialized
actors who are able to contribute to the concept of their comprehensive, almost
waste-free use. Their presentations at the conference will show where the
possibilities are, but they will also point out the needs to make this valuable
raw material for textile applications more efficient. The reason for inclusion
in the program is also the fact that space is also devoted to renewable natural
resources in the FTC/EURATEX ETP strategy, and the ATOK specialized
working group for the circular economy has also started work; we will also
talk about their goals.

The dominant content of this year’s conference program was foreshadowed
by the fact that eco-design support systems and efforts to reduce the environ-
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mental burdens of textile processing are becoming an integral part of the path
to sustainable and flexible TOP production. It will indicate not only how to
reduce the ecological burden, how to reduce the consumption of technological
water by recycling it, but also how some of the waste from the obtained
sources can be further used — even in such unusual applications as the group
of pigments from recycled textile waste RECYCROM (Officina +39, IT).
For the participants of the conference, this issue is intended to enable
a better orientation of what is hidden behind the individual names of the
lectures; for those who did not have time to participate, it gives the opportunity
to at least get an overview of what this year’s conference has brought and
where to direct attention in their innovative and possibly management
activities. And how to get involved in traditional STCHK activities.
Jan Marek — President of STCHK, October 2024

ANOTACE PREDNASEK 56. ROCNIKU
KONFERENCE ,,TEXCHEM-REGIOTEX*

UVODNI SLOVO
INTRODUCTION AND WELCOME

Ivana Kudrndcovd, Krdlovéhradecky kraj
vedouci odboru regiondlniho rozvoje, grantii a dotact, Ceskd republika
Daniela Antropiusovd
CIRI — Centrum investic, rozvoje a inovaci — vedouct odd. inovaci a RIS3
manaZerka, Hradec Krdlové, Ceskd republika

Tym Inovact, pod taktovkou Centra investic, rozvoje a inovaci pomaha
zvySeni konkurenceschopnosti Krdlovéhradeckého regionu. Firmam, $koldm,
vyzkumnym organizacim, ale i vefejné spravé poskytuje vzdélavaci a kon-
zultacni sluzby, které pomdhaji jejich akceleraci.

Tym realizuje dva klicové projekty: Smart Akcelerator+ Kralovéhradec-
kého kraje I a EDIH Northeast Bohemia.

Prvni jmenovany se soustfedi na implementaci inovac¢ni strategie, tzv.
RIS3 strategie. Diky druhému v kraji vznikd digitdlni inovacni hub, ktery
podporuje digitalizaci vetfejné spravy, malych a stfednich podnikt, nabizi
odborné poradenstvi, Skoleni, testovani a implementaci digitdlnich techno-
logii.
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Rozpéti témat, kterym se Inovace vénuji, se odrazi i v pestrosti nabidky
sluZeb, od konzultaci, pres vzdé€lavani, analyzy, odborné akce, péci o zahra-
ni¢ni vyzkumniky a studenty az po cilené financni néstroje.

The Innovation Team, led by the Center for Investments, Development and
Innovation, helps to increase the competitiveness of the Hradec Krélové
region. It provides educational and consulting services to companies, schools,
research organizations, as well as public administration, which help their
acceleration. The team implements two key projects: Smart Accelerator+ of
the Hradec Krilové Region I and EDIH Northeast Bohemia. The first one
focuses on the implementation of the innovation strategy, the so-called RIS3
strategy. Thanks to the second one, a digital innovation hub is being created
in the region, which supports the digitization of public administration, small
and medium-sized enterprises, offers expert advice, training, testing and
implementation of digital technologies.

The range of topics addressed by Innovations is also reflected in the variety
of services offered, from consultations, through education, analyses, professio-
nal events, care for foreign researchers and students to targeted financial
instruments.

RECYCROM™ — RECYKLOVANA BARVIVA
RECYCROM™ - THE RECYCLED DYESTUFFS

Andrea Venier, Michela Masiero
Officina+39, Biella, Itdlie

Patentovand technologie firmy Officina39
Jednodussi, rychlejsi a Skdlovatelnéjsi reSent pro znacky.

* Recycrom™ je patentovand fada udrZitelnych barviv z pre- a post-spotie-
bitelského odpadu (ziskand recyklaci pouZitého obleceni, vidkenného ma-
teridlu a zbytkii textilu).

* Sofistikovanym procesem Officina 39 vyvinula technologii pro preménu
textilniho odpadu na barevny prdsek.

* Recycrom™ je k dispozici v mnoha barvdch pro modni barveni, tisk a zd-
téry.

Recycrom™ je patentovand fada udrZitelnych barviv vyrobenych z pouZzi-
tych odévu, vldkenného materidlu a zbytki textilu.
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Officina +39 vyvinula systém pro opétovné zpracovani téchto vstupt a je-
jich pfeménu na barevny prasek, ktery lze pouZit k barveni bavlny, viny,
nylonu nebo jakékoli smési piirodnich vldken.

Recycrom™ lze aplikovat riznymi metodami: barvenim vytahovacim
postupem, impregnacné, stiikem, Sablonovym tiskem a zétéry.

Recycrom™ se v soucasnosti proddvéd vyhradné znackdm a maloobchod-
nikim. Kromé toho se barvivo dodavéd pouze do schvdlenych textilnich
zavodu, coZ podporuje usili o transparentnost a sledovatelnost.

Recycrom™ pfijim4 textilni zbytky roztiidéné podle barvy. Tyto zbytky
jsou transformovany na velmi jemny prasek prostiednictvim mechanického
patentovaného procesu (z 1 kg odpadu se stane piiblizné 1 kg prasku).

Barvivo se nan4si jako disperze malych barevnych ¢astic, a ne jako soucdst
chemického roztoku. Recycrom™ je drop-in feSenim pro barevny. Reprodu-
kovatelnost mezi jednotlivymi SarZemi je dobra.

LCA barviv Recycrom™ dokazuje, Ze proces vyroby barviva z textilniho
odpadu ma oproti standardnimu vyrobnimu procesu vyznamné ekologické
vyhody.

Kromeé toho je faktor dopadu na vodni eutrofizaci negativni.

1. Recycrom™
Is a revolutionary patented sustsinable dyestufis
range, from pre and post-consumer textile waste
{recycling used dothing, fibrous material and textile scraps)

2. Byasophisticated process, Officina39
has developed a technology 1o transiom
textile waste into colored powder

3_ Recyerom™ is avalable in many colors
for fashionalble dysing, printing and coating

Recycrom™

PATENTED TECHNOLOGY BY OFFICINA39

The recycled
dyestuff
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T
Recycrom® {_. 7 ":-_&.‘_ v
rea_EIy dye \ﬁ' /

= Ry
A simpler, faster
and more scalable
solution for brands.
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Lead.
the circular

change

THE RECYCLED DYESTUFFS

&

Recycrom™ is a patented sustainable dyestuff range made from used clothes, fibrous material and textile
scraps.

Officina +39 has developed a system to reprocess these inputs and transform them into colored powder
that can be used to dye cotton, wool, nylon, or any natural fiber blend.

Recycrom™ can be applied using various methods: exhaustion dyeing, dipping, spray, screen printing and
coating.

Recycrom™ is currently exclusively sold to brands & retailers. In addition, the dyestuff is only supplied to
approved textile mills, supporting transparency & traceability efforts.

Recycrom™ receives textile scraps sorted by colour. These scraps are trasnformed into a very fine powder
through a mechanical proprietary process (1kg scraps will become approx. 1kg powder).

The dyestuff is applied as a dispersion of small colored particles and not as part of a chemical solution.
Recycrom™ is a drop-in solution for dyehouses. The reproducibility of batch on batch is good.

Recycrom™'s LCA demonstrates that the production process of the dye from textile waste has significant
environmental advantages over the standard production process.
Moreover, the aquatic eutrophication impact factor is negative.

The recycled ey
dyestuff technology [ |
| Lesoine tue cincuLan nanor | 00
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AKTUALNI STAV PREDSTAV O EKODESIGNU
A PRISTUPU K TEXTILNIM MATERIALUM
CURRENT IDEAS ABOUT ECODESIGN AND OPINIONS
ON TEXTILE MATERIALS

Jifi Cesal
ATOK — Asociace textilniho-odévniho-koZedélného priimyslu, Praha,
Ceskd republika

Prispévek shrnuje aktudlni stav pfipravy a obsahu evropskych pravidel
a predstav, co by méla zohlediiovat vyroba textilniho a odévniho zboZi a je-
jich komponent zvlasté s ohledem na pouzity materidl. Vychéazi z rozboru
NARIZENI EVROPSKEHO PARLAMENTU A RADY (EU) 2024/1781 ze
dne 13. ¢ervna 2024 o vytvoreni rdmce pro stanoveni poZadavki na ekodesign
udrZitelnych vyrobki, o zméné smérnice (EU) 2020/1828 a nafizeni (EU)
2023/1542 a o zruseni smérnice 2009/125/ES.

Dile si v této souvislosti v§imd problematiky recyklovanych materidlii, mi-
kroplastt a zakdzanych latek a jakym zpisobem nova pravidla mohou ovlivnit
kvalitu budoucich vyrobku.

The presentation summarizes the current state of preparation and content
of European rules and ideas, what should be taken into account in the pro-
duction of textile and clothing goods and their components, especially with
regard to the material used. It is based on the analysis of REGULATION (EU)
2024/1781 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 13 June 2024 on the establishment of a framework for the establishment of
requirements for the eco-design of sustainable products, on the amendment
of Directive (EU) 2020/1828 and Regulation (EU) 2023/1542 and on the
repeal directive 2009/125/EC.

In this context, he also notes the issue of recycled materials, microplastics
and prohibited substances and how the new rules may affect the quality of
future products.
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LYKOVA VLAKNA A BIOTECHNOLOGIE - SOUCAST
STRATEGIE REVITALIZACE EVROPSKEHO TOP
BAST FIBERS AND BIOTECHNOLOGY - PART OF THE
REVITALIZATION STRATEGY OF THE EUROPEAN TCI

Jan Marek
inoTEX spol. s r.o., Dviir Krdlové n.L., Ceskd republika

S rostouci spotiebou textilu, kterd je jednim z disledki rostouciho zdjmu
trhu (B2C — mdda i B2B — expandujici technické textile) a pfiznivym rezul-
tatem inovacnich aktivit TOP roste i nezbytnost posilovani dostupnosti vstup-
nich zdroji — vcetné vldken. S tim, jak pfijaté klicové dokumenty — plan
obnovy ,,Strategie EU pro udrZitelné a obéhové textilie* zvefejnény v breznu
2022 (COM/2022/141 final) nasledovany vyrazné aktualizovanou Strategic-
kou agendou vyzkumu a inovaci (SRIA) pro sektor TC EU pfipravenou ETP
FTC (04/2022) — jasné stanovuji cestu k plné konkuren¢nimu postaveni na
globdlnim trhu, na kterém jsou definovany vyzkumné a inovacéni aktivity
(podporované ucelovym spolufinancovanim EU), souvisi i potieba nalézat
arealizovat evropské, obnovitelné zdroje. Soucasné dodrzet cil jejich odklonu
od limitovanych fosilnich zdroju, a tak pripravovat prostor pro snizovani uhli-
kové stopy.

Produkce domestikovanych technickych plodin — zdroje lykovych vldken
— se tedy nabizi jako efektivni feSeni. Nadto dnes multidisciplindrni rozvoj
nabizi mozZnost komplexniho, bezodpadového uplatnéni, resp. rozsiteni vyuZiti
sklizn€ i o zpracovéani Casto odpadniho stonku, ktery je zdrojem cenné vla-
kenné suroviny. Pfi této strategii se vedle nabidky vyssi profitability péstite-
lim uplatni vyuziti jednoho z rychle se rozvijejicich oborii — primyslovych

* ETP ritves vextites cloching

4 HLAVNi TEMATA NOVE STRATEGICKE Val AGENDY ETP FTC
Vysledky prizkumu mezi éleny

@ ey 4 main themes

@ s e
o e | Smart, high performance
§ lemomaan eaterials for new growth P —
S0 markets

1 Advanced dagtized

manutacturing, value

chains and business

models

1 Circular and bio-based
‘muterialy and proceises
4 Sabe products and
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biotechnologii, které nabizeji §kdlu enzymovych biokatalyzatori, pro které
byl prokazatelné nalezen prostor pfi intenzifikaci extrakce vldken, zkracovani
procest jejich separace a elementarizace i za ménicich se klimatickych pod-
minek.

ProtoZe z provedeného prizkumu mezi akciondti EURATEX bylo celkem
logicky zdtraznéno inovacni téma III ETP , Materidly a procesy zaloZené na
opakovatelné vyuzitelnosti a biomateridlech®, je cilem specificky zamérené
¢asti programu konference TEXCHEM — Regiotex 24~ ukdzat, Ze i u nds exis-
tuji podminky pro rychlé a efektivni roz§ifovani uplatnéni lykovych vldken,
Ze neni tfeba z gruntu budovat, ale efektivné podporovat posileni podmitiuji-
cich stuptiti — od produkce technickych rostlin (Ien, konopi, ale i odpadni sto-
nek Inu olejného). Tim zajistit dostupnost lykového vldkna v domdcich
podminkdch a naplnit tak starou pravdu, Ze ,,bez suroviny neexistuje cesta
k inovacim*®.

Prestoze Iykova vldkna — zahrnovand mezi ostatni pfirodni vldkna v niZe
uvedeném prehledu — tvoii jen maly podil aktudlniho vyuZivaného sortimentu,
je smysluplné podporovat revitalizaci doméci textilni produkce také domes-
tikovanymi vldkennymi zdroji. A zde — bez vétsi potieby vyzkumu i §lechténi
—len 1 konopi ddvaji Sanci docilit stavu ,,co je doma, to se pocita‘.

6.2%
Wood-based
cellulose fibers

64.2%

Synthetic fibers Other natural
fil

*Sourcaes: ICAC, CIRFS, TFY, FEB, Lenzing estimates

Pfizvani aktéfi z jednotlivych stupiili — od péstitela a Slechtitell, pres rea-
liz4tory netextilnich aplikaci budiZ ukdzkou toho, Ze cesta ke zvladnuti zdméru
komplexniho zhodnoceni plodiny uZ byla zapocata. V souladu se strategif
revitalizace TOP v evropskych podminkach si vSak zaslouZi podporu konso-
lidace zpracovatelskych kapacit (ty v souladu s eliminaci negativni uhlikové
stopy prepravy objemné suroviny a ekonomikou vyzaduji jejich dostupnost
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v okruhu ca 60 km od péstebnich ploch). Vyspélé zapadoevropské zemé s ta-
kovymi programy jiZ intenzivné zapocaly (DE, BE, regiony DE, ...), nenechme
si ani my ujit tuto pfileZitost... Informacni blok m4 za cil prokdzat, Ze nevy-
chdzime jen z optimistickych predstav, ale miiZeme vyuZit existujicich pred-
pokladii k dspésnému dosaZeni cile za predpokladu podpory konsolidovaného
postupu. Ten m4 vedle mezioborovych vazeb (nezapominejme na specifickd
inovacni feSeni v uzivatelské sféfe) vyznam i v posilovani regiondlnich pro-
gramu inovaci a rozvoje, kam se dnes strategie inovacnich strategii posouva.

With the rising consumption of textiles, which is one of the consequences
of the growing market interest (B2C — fashion and B2B — expanding technical
textiles) and the favourable result of TC’s innovation activities, the need to
strengthen the availability of resources — including fibres — is also growing.
With the adoption of key documents — the recovery plan ,,EU Strategy for
Sustainable and Circular Textiles* published in March 2022 (COM/2022/141
final) followed by the significantly updated Strategic Research and Innovation
Agenda (SRIA) for the EU Fiber, Textile and Clothing sectors prepared by
the ETP FTC (04/2022) clearly set out the path to a fully competitive position
in a global market in which research and innovation activities are defined
(supported by targeted EU co-financing). There is also a need to find and
implement European, renewable sources. At the same time, to meet the goal
of diverting them from limited fossil resources and thus prepare space for
reducing the carbon footprint. Production of domesticated technical crops —
sources of bast fibres — is therefore one of the effective solutions. In addition,
multidisciplinary development today offers the possibility of comprehensive,
waste-free application, or expansion of the use of harvest also to the processing
of the often waste stem, which is a source of valuable fibre raw material. In
addition to offering higher profitability to growers, this strategy will take
advantage of one of the rapidly developing fields — industrial biotechnology,
which offers a range of enzyme biocatalysts, for which space has been demons-
trably found in intensifying fibre extraction, shortening the processes of
bast fibre separation and elementarization even under changing climatic
conditions.

Since the survey conducted among EURATEX shareholders quite logically
highlighted the dominant role of the innovative theme III ETP FTC ,,Materials
and processes based on reusability and biomaterials®, the aim of the specifi-
cally focused part of the program of the TEXCHEM-Regiotex 24" conference
is to show that there are conditions for a rapid and effective expansion of the
application of bast fibers in our country, that it is not necessary to build from
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scratch, but to effectively support the strengthening of the conditioning stages
— from the production of technical plants (flax, hemp, but also the waste stem
of oil flax). This ensures the availability of bast fibre at home and thus fulfils
the old truth that ,,without raw material, there is no way to innovation*.

Although bast fibres — included among ,,other natural fibres* in the over-
view below — make up only a small part of the currently used assortment, it
makes sense to support the revitalization of domestic textile production also
by domesticated fibre sources. And here — without much need for research
and breeding, flax and hemp give a chance to achieve the state ,,what’s at
home, counts®.

The invited actors from individual levels — from growers and breeders,
through implementers of non-textile applications, are an example of the fact
that the path to mastering the intention of comprehensive crop valorization has
already begun. However, in accordance with the TOP revitalization strategy
in European conditions, it deserves support for the consolidation of processing
capacities (these, in accordance with the elimination of the negative carbon
footprint of the transport of bulky raw materials and the economy, require
their availability within a radius of about 60 km from the growing areas).
Developed Western European countries have already started with such programs
intensively (FR, NL, BE, regions DE,...), let’s not miss this opportunity
either... The information block aims to demonstrate that we are not only based
on optimistic ideas, but can use existing assumptions to successfully achieve
the goal, provided that a consolidated approach is supported. In addition to
interdisciplinary links (let’s not forget specific innovation solutions in the user
sphere), this is also important in strengthening regional innovation and develop-
ment programs, where the strategy of innovation strategies is moving today.

TEMA ,,LYKOVA VLAKNA“ V PROJEKTECH CLUTEX
,,BASS FIBER“ THEME IN CLUTEX PROJECTS

Milos Beran, LibuSe Fouriovd
CLUTEX — klastr technické textilie, Liberec, Ceskd republika

Evropsky textilni a odévni primysl ¢eli rostoucimu tlaku na minimalizaci
svého dopadu na Zivotni prostfedi. Tento tlak nejen zvySuje poptdvku po re-
cyklovanych textilnich vldknech, ale také zdtraziiuje potfebu vyuZivat lokalni
(evropské) zdroje textilnich materidld, zejména v kontextu moZnych omezeni
dovozu ze zahranici.
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Jednou z nejperspektivnéjsich oblasti je vyuZiti lykovych vldken z mistnich
zdroji, ptfiCemz zvlaStni pozornost je vénovana vldknim z technického ko-
nopi. Tato vldkna jsou zatim pfevdzné pouZivdna v technickych textiliich,
avsak jejich potencidl je mnohem Sirsi.

Dva mezindrodni projekty CORNET, ve kterych je klastr CLUTEX partne-
rem, se zaméruji na inovativni vyuZiti konopnych vlaken. Prvni projekt zkouma
moznosti jejich pouziti v kompozitech, zatimco druhy se soustfedi na kombi-
naci konopnych vldken s prirodnimi a biologicky odbouratelnymi polymery
pro vyrobu podlahovych krytin podle z4sad ,,Design for Recycling®.

Dalsi projekt, koordinovany konopnym klastrem, se zamé&ii na hled4ni no-
vych feSeni pro vyuZiti konopnych vldken v textilu. Tento projekt bude téZit
ze znalosti a zkugenosti klastru CLUTEX a CTPT.

The European textile and clothing industry is facing increasing pressure to
minimize its environmental impact. This pressure not only increases the
demand for recycled textile fibers but also emphasizes the need to utilize local
(European) sources of textile materials, especially in the context of potential
import restrictions from abroad.

One of the most promising areas is the use of bast fibers from local sources,
with particular attention given to fibers from industrial hemp. These fibers are
currently mainly used in technical textiles, but their potential is much broader.

Two international CORNET projects, in which the CLUTEX cluster is
a partner, focus on the innovative use of hemp fibers. The first project explores
the possibilities of their use in composites, while the second focuses on com-
bining hemp fibers with natural and biodegradable polymers for the production
of floor coverings according to the principles of ,,.Design for Recycling.*

Another project, coordinated by the hemp cluster, will focus on finding
new solutions for the use of hemp fibers in textiles. This project will benefit
from the knowledge and experience of the CLUTEX and CTPT clusters.

LEN A KONOPI V CESKE REPUBLICE
LINSEED AND HEMP IN THE CZECH REPUBLIC

Marie Bjelkovd
Agritec Plant Research s.r.o., Zemédélskd 2520/16, Sumperk, Ceskd republika

Len a konopi jsou jedny z nejstarSich péstovanych rostlinnych materiald,
jejichz historie sah4 tisice let zpét. Konopi a len byly v Ceské republice tra-
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di¢nimi plodinami a sobéstacnost téchto plodin existovala jesté v 19. stoleti.
V soucasné dobé péstitelé v Ceské republice tyto plodiny jen velmi pomalu
vraci na svd pole a jejich vyuZiti zaznamendvame pfedev§im do stavebnich
a potravindfskych upotiebeni.

Momentalni situace Inu a konopi v Cechéch neni piili§ piiznivé a napiiklad
konopi je zatiZzeno pomérné narocnymi pravidly, kterd situaci zna¢né¢ kom-
plikuji. Z pohledu statistiky jsou tyto plodiny péstovany na velmi malych
plochéch, a i kdyZ cilem je narast, situace je spiSe stagnujici, ovlivnéna do-
vozem Inéné a konopné produkce prevazné z Ruska, Kazachstanu, Béloruska
a z Francie.

Z pohledu odrud, i prestoZe jejich nabidka je v soucasné dobé Sirokd, jsou
v péstitelskych technologiich vyuZivany jenom nékteré, bez ohledu na jejich
schopnost produkce semen a stonku. S ohledem na ekologii a udrZitelnost
a také s rostoucim zdjmem o len a konopi lze ocekdvat, Ze poptdvka po pro-
duktech bude sv&tové vzristat a tento trend by se mohl odrazit i v Ceské re-
publice v podobé investic do zpracovatelskych technologii, které umozni
efektivnéjsi a levnéjsi vyrobu, coZ by mélo zpiistupnit produkci Sir§imu spek-
tru spotiebitelil.

Linseed and hemp are some of the oldest cultivated plant materials, whose
history goes back thousands of years. Hemp and linseed were traditional crops
in the Czech Republic, and the self-sufficiency of these crops existed even in
the 19" century. Currently, growers in the Czech Republic are only very
slowly returning these crops to their fields, and we note their use mainly for
construction and food uses.

The current situation of linseed and hemp in the Czech Republic is not very
favourable, and hemp, for example, is burdened by relatively demanding rules
that greatly complicate the situation. From a statistical point of view, these
crops are grown on very small areas, and even if the goal is to increase, the
situation is rather stagnant, influenced by the import of linseed and hemp
production mainly from Russia, Kazakhstan, Belarus and France.

From the point of view of varieties, even though their offer is currently
wide, only some are used in cultivation technologies, regardless of their ability
to produce seeds and stems. With regard to ecology and sustainability, as well
as the growing interest in linseed and hemp, it can be expected that the demand
for products will increase worldwide, and this trend could also be reflected
in the Czech Republic in the form of investments in processing technologies
that will enable more efficient and cheaper production. which should make
production accessible to a wider range of consumers.
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LEN A KONOPI V EVROPSKYCH ZEMICH
FLAX AND HEMP IN EUROPEAN COUNTRIES

S{anislav vKrmela 5
Svaz Inu a konopi CR, z.s., Sumperk, Ceskd republika

Lykova vldkna jsou v Evrop€ zastoupena Inem setym (Linum usitatissi-
mum L.) a konopim setym (Canabis sativa.). Z celkové svétové produkce tex-
tilnich vldken ¢ini pfirodni vldkny zhruba jednu tfetinu. Podil Inu a konopi
z tohoto mnoZstvi ¢ini 1,2 %.

Péstebni plocha pradného Inu v evropskych zemich v roce 2022 ¢inila podle
statistiky FAO 235 000 ha. Z toho klasické zdpadoevropské zemé — Francie,
Belgie a Holandsko péstovaly len na 145 000 ha. Péstebni plocha pradného
Inu v uvedenych zemich dosdhla v roce 2024 180 000 ha. Za poslednich deset
let se plocha zvysila 0 120 %.

Za stejnou dobu se zvySila primérnd cena dlouhého vldkna témér Ctytikrat,
z 1,93 na 7,51 EUR/kg.

Primérna cena kratkého vlidkna vzrostla vice nez dvakrat, z 0,71 na 1,54
EUR/kg.

Konopi seté se podle statistiky EAO péstovalo v Evropé v roce 2022 na
32 000 ha, z toho nejvétsi podil méd Francie — 19 560 ha.

Uvedeny jsou ptiklady aplikace lykovych vldken ve vyrobcich.

In Europe, flax fibres are represented by flax (Linum usitatissimum L.) and
hemp (Canabis sativa.). Of the total world production of textile fibres, natural
fibres account for about one third. Flax and hemp account for 1.2 % of this
amount.

According to FAO statistics, the area under flax in European countries in
2022 was 235 000 ha. Of this, the classic Western European countries —
France, Belgium and the Netherlands — grew 145 000 ha of flax. The area
under flax in those countries in 2024 will reach 180 000 ha. Over the last ten
years, the area has increased by 120 %.

Over the same period, the average price of long fibre has increased almost
four times, from EUR 1,93 to EUR 7,51/kg.

The average price of short fibre has increased more than twice, from EUR
0,71 to EUR 1,54/kg.

According to FAO statistics, hemp sown on 32 000 ha in Europe in 2022,
with France accounting for the largest share — 19 560 ha.

Examples of applications of bast fibres in products are given.
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TIRANSKE ZPRACOVANI LNU A KONOPI
V CESKE REPUBLICE
FLAX AND HEMP PROCESSING IN THE CZECH
REPUBLIC

Prokop Smirous, Stanislav Krmela
Svaz Inu a konopi CR, z.s., Sumperk, Ceskd republika

V CR se ro¢né spotiebuje vice ne 5.000 t kritkého vldkna Inu a konopi.
Domaci produkce nepresahuje 150 tun.

Zvyseni péstitelskych ploch na potfebnych 5-8 tis. ha a zvySeni vyroby
vldkna je limitovdno chybéjici zpracovatelskou tirenskou kapacitou. V pro-
vozu je pouze jedna malokapacitni farmdfskd linka na zpracovani stonku ko-
nopi (do 60 ha) a v omezeném provozu je 1 tirenska turbina UT 60 (z 1. 1958)
na len.

Investi¢ni ndklady na zbudovéani nové zpracovatelské linky na suchy sto-
nek, od belgické firmy Cretes s ro¢ni kapacitou 2,54 tis. tun kratkého vldkna
predstavuji 5-6,5 mil. EUR. K realizaci investi¢niho zdméru na vybudovani
takové zpracovatelské kapacity je potfebnd dotacni podpora 45-50 %.

Objevila se nabidka ukrajinské linky, na roseny konopny stonek s ro¢ni
kapacitou 600 t kratkého vldkna v cené 550 tis. EUR, bez dal$ich infor-maci.
Je 7adouci podpofit vyrobu kratkého konopného a Inéného vlikna v CR.

More than 5.000 t of short flax and hemp fibre is consumed annually in the
Czech Republic. Domestic production does not exceed 150 tonnes.

Increasing the cultivation area to the necessary 5—8 thousand ha and in-
creasing fibre production is limited by the lack of scutching capacity. There
is only one small-scale hemp stalk processing line (up to 60 ha) and one UT
60 (1958) flax processing turbine in limited operation.

The investment costs for the construction of a new dry stalk processing
line, from the Belgian company Cretes, with an annual capacity of 2,5-4
thousand tonnes of short fibre, amount to EUR 5-6,5 million. To implement
the investment plan for the construction of such a processing capacity, subsidy
support of 45-50 % is needed.

An offer has been made for a Ukrainian line for dewed hemp stalk with an
annual capacity of 600 t of short fibre, at a cost of EUR 550 000 without
further information. It is desirable to support the production of short hemp
and flax fibre in the Czech Republic.
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ZPRACOVANI SEMEN KONOPI SETEHO
PROCESSING OF HEMP SEEDS

Viclav Riha
Hemp Production CZ, s.r.o., Breznice, Ceskd republika

PrednéSka se zaméfuje na predstaveni spole¢nosti HEMP PRODUCTION
CZ. s.r.0. a jeji zaméfeni na zpracovdni technického konopi (Cannabis Sa-
tiva).

Firma predstavi svij program zpracovani konopného semene, ur¢eného pro
potravinarstvi, kosmetiku, krmiva a barvy-laky.

V potravinéistvi jde o jednu z nejhodnotnéjSich nutri¢nich komponent. Ko-
nopny olej je pridanou hodnotou pii vyrobé kosmetickych vyrobku. Vyuziti
konopného semene nevhodného pro potravindiské ucely sméruje do vyroby
lazurovacich laki a napoustécich oleji.

S ohledem na cil — komplexni bezodpadové vyuZiti konopi firma sleduje
i mozZnosti vyuZitf dosud odpadniho stonku pro ziskani vldkna.

Prezentaci Vs provede p. Viclav Riha, jednatel spol. a zakladatel Ceského
konopného tstavu.

The lecture focuses on the introduction of HEMP PRODUCTION CZ. s.r.o.
and its aktivity in the processing of industrial hemp (Cannabis Sativa).

The company will present its program of hemp seed processing, intended
for the food industry, cosmetics, feed and paints-varnishes.

It is one of the most valuable nutritional components in the food industry.
Hemp oil is an added value in the production of cosmetic products. The use
of hemp seed unsuitable for food purposes is directed to the production of
glazing varnishes and impregnating oils.

With regard to the goal of comprehensive waste-free use of hemp, the
company is also looking at the possibilities of using the waste stem to obtain
fiber.

The lecture will be presented by Mr. Viclav Riha, CEO of the company
and founder of the Czech Cannabis Institute.
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VYSTUPY PROJEKTU TRICK: APLIKOVANY
EKODESIGN, DOPORUCENI PRO DIGITALNI PAS
VYROBKU
OUTPUTS OF THE TRICK PROJECT: APPLIED
ECODESIGN, RECOMMENDATIONS FOR THE DIGITAL
PRODUCT PASSPORT

Milo¥ Beran
CTPT — Ceskd technologickd platforma pro textile, z.s., Liberec,
Ceskd republika

Projekt TRICK, financovany z programu EU Horizon 2020, byl zaméren
na podporu udrZitelnosti a cirkuldrni ekonomiky prostfednictvim inovativniho
systému spravy informaci o produktech. Tento systém, zaloZeny na techno-
logii blockchain, umoziluje sledovani a ovéfovani dat v celém dodavatelském
fetézci, coZ podporuje transparentnost a odpovédné nakupovani.

Hlavnim cilem projektu bylo vytvofit standard pro sledovéni textilniho
dodavatelského tetézce pomoci blockchainu, coZ umoZzni malym a stfednim
podnikiim (SME) pfijimat a demonstrovat udrZitelné pfistupy. TRICK také
integruje otevieny trh pro sluzby spojené s t€émito daty, ¢imZ podporuje Sirsi
prijeti cirkuldrnich postupt.

V rdamci projektu byla vyvinuta doporuceni pro digitdlni pas vyrobku, ktery
poskytne vSechny relevantni informace potiebné pro implementaci principt
,»end of waste a podporu informovaného rozhodovani spotiebiteld.

The TRICK project, funded by the EU Horizon 2020 program, focused on
promoting sustainability and the circular economy through an innovative
product information management system. This system, based on blockchain
technology, enabled the tracking and verification of data throughout the supply
chain, supporting transparency and responsible purchasing.

The main goal of the project was to create a standard for tracking the textile
supply chain using blockchain, allowing small and medium-sized enterprises
(SMEs) to adopt and demonstrate sustainable practices. TRICK also integrated
an open marketplace for services related to this data, promoting wider adoption
of circular practices.

As part of the project, recommendations for a digital product passport were
developed, providing all relevant information needed to implement ,,end of
waste* principles and support informed consumer decision-making.
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ZNACENI POLYMERU PRO DIGITALNI SYSTEM
TRIDENI ODPADU A IDENTIFIKACI RECYKLATU
MARKING OF POLYMERS FOR A DIGITAL WASTE

SORTING SYSTEM AND IDENTIFICATION OF
RECYCLATES

Lenka Martinkovd', J. Marek’, L. Kubd¢?, R. Kofinkovd?
linoTEX spol. s r.0., Dviir Krdlové n. L.; *Centrum organické chemie,
Rybitvi, Ceskd republika

Identifikace a rozliSeni polymernich materidlti pomoci specifickych mar-
kert je vhodnou cestou pro digitalizaci tfidéni plastovych a textilnich odpadi
a znaceni recykléti. Zakladni podminkou pouZitelnosti markert je, Ze jsou
pii nizkém ddvkovéni rychle identifikovatelné dostupnymi spektrdlnimi
metodami a za normélnich podminek neméni vizudlni ani jiné vlastnosti
znaceného polymeru.

Cilem dil¢iho projektu Systém znaceni polymerit pro digitalizovany systém
tridéni odpadii feSeného v ramci projektu PolyEnvi21 TN 02000051/001
TACR Centra kompetence financovaného z Narodniho planu obnovy (03/
2023-06/2026) je vytvorit systém znaceni polymernich materidli umoZiujici
automatické tfidéni odpadnich plastt a textilii. V Centru Organické chemie
s.r.0. byly navrzZeny a syntetizovany specidlni organické markery, které jsou
identifikovatelné v oblasti pfechodu viditelného zafeni do oblasti blizkého IR
zéteni, vykazujici fluorescenci pti vinové délce 700 az 800 nm. V INOTEXU
probéhly zkousky zaméfené na ovéreni moZnosti aplikace téchto markert na
PES materidly postupem disperzniho barveni a inkjet tiskem.

Cilem série experimenttl byl vybér derivatu vhodného pro znaceni PES a op-
timalizace podminek jeho aplikace na PES material pfedevsim z hlediska kon-
centrace a velikosti ¢dstic markeru. Vybrany derivdt (marker) byl aplikovan
postupem disperzniho barveni na cirkulaénim barvicim apardtu na PES pfizi,
kterd byla nasledné zabudovana do tkanych plosnych textilii Ba/PES 50/50 pro
nasledné testovani tcinnosti detekce znacenych vldken v podminkéch tfidirny.

Hodnoceni fluorescen¢niho chovéni znacenych textilii v€etné stability na
svétle a v opakovaném prani bylo provddéno v laboratoiich COC a VUT Brno
— Fakulta chemickd pomoci IR kamery a §irokospektrdlniho fotoaparatu s in-
terferenc¢nimi filtry. Inotex ve spolupréci s COC nyni dokoncuje optimalizaci
zpusobu znaceni PES textilnich vldken pro systém identifikace v automatic-
kych tfidirnich, véetné detekce PES vldken ve smésnych textiliich.
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Wvoj probihd ve spoluprdci teSitelii dilcitho projektu TN 02000051/001
(TACR PolyEnvi2l): COC (Centrum organické chemie, s.r.o.), Plastikdrsky
klastr, z.s., INOTEX spol. s r.o., Univerzita Tomdse Bati ve Zliné, Vysoké uceni
technické v Brné, Vysokd Skole chemicko-technologickd v Praze, Svaz che-
mického primyslu Ceské republiky, z.s., Simple Engineering s. r. 0., NANO-
PROGRESS, z.s., Fortemix produkce s r.o.

The identification and differentiation of polymer materials by means of
specific markers is a suitable way to digitize the sorting of plastic and textile
waste and the marking of recycled materials. The basic condition for the use
of markers is that they are quickly identifiable with available spectral methods
at low dosages and do not change the visual or other properties of the marked
polymer under normal conditions.

A goal of the sub-project Polymer marking system for the digitized waste
sorting system, solved within the PolyEnvi21 TN 02000051/001 TACR
Centre of Competence program funded by the National Recovery Plan
(03/2023-06/2026), is to create a polymer materials’ marking system enabling
automatic sorting of waste plastics and textiles. A range of easily Vis-NIR
identifiable organic markers exhibiting fluorescence in a wavelength range of
700 to 800 nm was designed and synthesized in the Centre Organic Chemistry
s.r.o. (COC).

Trials focused on verifying the possibility of applying these markers to
PES textile materials by dispersion dyeing and inkjet printing processes were
performed at INOTEX labs with the aim to select the most suitable derivative
for PES marking and optimization of its application conditions mainly in
terms of its concentration and particles size. The selected derivative (marker)
was applied by the disperse dyeing process and a circulating dyeing apparatus
on the polyester yarn, which was subsequently implemented in woven blend
textiles Co/PES 50/50 for testing of the marked yarn detection under conditions
of sorting facility.

The fluorescent behaviour of the marked textiles incl. the stability to light
and repeated washing was carried on in labs od COC and Brno University of
Technology — Chemical Faculty using IR and wide-spectrum camera equipped
with relevant interference filters. Inotex, in cooperation with COC, is now
completing the optimization of the PES textile fibre marking method for the
identification system in automatic sorting machines, including the detection
of PES fibres in mixed textiles.

The development is performed in cooperation of partners of the sub-project
TN 02000051/001 (Technology Agency of The Czech Republic): Centrum
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organické chemie, s.r.o.), Plastikdrsky klastr, z.s., INOTEX spol. s r.o., Tomas
Bata University in Zlin, Brno university of technology, University of Chemical
Technology in Prague, Svaz chemického priimyslu CR, Simple Engineering
s. . 0., NANOPROGRESS, z.s., Fortemix produkce s r.o.

CHEMICKA RECYKLACE - MATERIALOVE VYUZITI
ODPADU
CHEMICAL RECYCLING — MATERIAL UTILIZATION
OF WASTE

Radek Pjatkan
Svaz chemického primyslu CR, RubeSka 393/7, 190 00 Praha 9,
Ceskd republika, korespondencni e-mail: radek.pjatkan @ schpcr.cz

vvvvvv

klace odpadt obsahujicich organicky podil. Jeji vyznam je patrny predevsim
u téch druht odpada, kde se jednd o kompozitni a smésné materidly, Casto
1 s ptfimési anorganickych podili. Mezi tyto materidly pak casto patif frakce
materidlu, které jizZ neni mozné zpracovat recyklaci mechanickou a které by
jinak skoncili ve spalovné, nebo obtiZné zpracovatelné viceslozkové vyrobki,
kde je separace jednotlivych ¢asti, popt. materidlu velmi ndkladna ¢i technicky
nemoznd. Typicky napf. pravé rizné technické textilie nebo obuv. Neopome-
nutelnym piikladem vyuZiti chemické recyklace je pak zpracovani nebezpec-
nych a riznym zptisobem kontaminovanych odpadl napfi. ze zdravotnictvi,
kde je v podstaté jiny druh recyklace vyloucen. Jednd se také o prakticky pii-
klad technologie zachycovani uhliku (CCU — Carbon capture and utilization)
nebot pfi jejim vyuZiti nedojde ke ztraté uhliku obsazeného ve vstupnim od-
padu, ale je mozné jej pfeménit zp€t na surovinu pro dalsi vyrobu a tim sniZit
i mnoZstvi vyuzivanych fosilnich surovin. Z hlediska materidlové recyklace
je zde také nezanedbatelny vliv na zkrdceni cyklu opakovaného vyuZiti suro-
vin, a to v jejich nejCistsi mozné formé, zbavené vSech nezddoucich aditiv
a pifimési. Ziskdni Cistych plivodnich vstupnich monomert je pak velmi du-
leZité pfi vyuZiti solvolyzy (depolymerace) nékterych typt polymert — typicky
PET/PES, PUR, PA. Pravé tyto metody umoziiuji ziskat suroviny pro material
s naprosto shodnymi vlastnostmi, jako by byly pfi vyuziti fosilnich zdroji.

I pfesto, Ze metody chemické recyklace existuji jiZ relativné dlouhou dobu,
jeji skutecné praimyslové nasazeni nabyva na duleZitosti aZ v soucasné dobé.
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Hlavnim divodem je pfedevsim snaha o splnéni enviromentalni cilt danych
legislativou EU (uhlikova neutralita, sniZovdni uhlikové stopy...). Vyznam ma
nadale i snaha o tspory fosilnich surovin a zajiSténi nezavislosti na jejich do-
datelich. Se snahou o splnéni recyklacnich cili EU prochdzi proménami i cely
pramysl, ktery musi s ohledem na zlepSeni cirkularity vyslednych produktd
implementovat napt. pozadavky na ekodesign a zdsady udrZitelnosti svych
vyrobkda.

U plastikdrského pramyslu v souvislosti s pldnovanym zvySovanim podilu
recyklace plastovych odpadti az na 55 % v roce 2040 a pfedevsim s poZadavky
na vyuzivani recyklovaného materidlu naptiklad i v potravindiskych apli-
kacich, je nutnost vyuZiti chemické recyklace prakticky nevyhnutelnd i pfi
maximalni snaze o vyuZivani principt udrZitelnych vyrobkd. V ndvaznosti na
tento stav, je vysoce pravdépodobné, Ze postupné se podobni cile pro obsahy
recyklovanych materidla objevi i ve vSech dalSich odvétvich prumyslu — tex-
tilu, obuvi, automobilovém pramyslu apod., kde se zpracovavaji plasty. I pres
vyznamné pokroky v mechanickych tfidicich linkach a zvazované moznosti
vyuZiti znaCeni polymernich materidli pro zlepSeni vysledku tfidéni, tedy je
jiz dnes jasné, Ze bez zapojeni chemické recyklace nebude mozné tyto cile
splnit minimdlng v nékterych oblastech.

Prispévek si klade za cil kratké shrnuti soucasného stavu v oblasti technik
chemické recyklace v ndvaznosti na vstupni materidl, legislativnich podminek
v ramci EU i CR a moZny dopad na plastikaisky pramysl véetn& probihajicich
iniciativ Ceské technologické platformy Plasty a Svazu chemického pramyslu
CR. Zmin&ny budou i konkrétni piiklady spolupréce s provozovateli jednotek
chemické recyklace v CR. Zavérem budou struéné piedstaveny nékteré nové
technologie, které€ si jiZ nalezly cestu do priimyslové praxe.

Chemical recycling is becoming an increasingly important direction of
material recycling of waste containing organic content. Its importance is
particularly evident in those types of waste, which are composite and mixed
materials, often with admixture of inorganic components. These materials
often include fractions of material that can no longer be processed by mechanical
recycling and that would otherwise end up in an incinerator, or difficult-to-
process multi-component products where the separation of individual parts,
or material very expensive or technically impossible. Typically, for example,
various technical textiles or footwear. An unforgettable example of the use of
chemical recycling is the processing of hazardous and variously contaminated
waste, e.g. from the healthcare sector, where other types of recycling are
essentially excluded. This is also a practical example of carbon capture and
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utilization (CCU) technology, because when using it, the carbon contained in
the input waste will not be lost, but it can be transformed back into raw material
for further production and thereby reduce the amount of fossil raw materials
used. From the point of view of material recycling, there is also a non-
negligible effect on shortening the cycle of repeated use of raw materials, in
their purest possible form, free of all unwanted additives and impurities.
Obtaining pure original input monomers is then very important when using
solvolysis (depolymerization) of certain types of polymers — typically PET/PES,
PUR, PA. It is these methods that make it possible to obtain raw materials for
material with exactly the same properties as if they were used when fossil
resources were used.

Despite the fact that chemical recycling methods have existed for a relatively
long time, its real industrial use is gaining importance only recently. The main
reason is primarily the effort to meet the environmental goals set by EU
legislation (carbon neutrality, reducing the carbon footprint...). The effort
to save fossil raw materials and ensure independence from their additions
continues to be important. With the effort to meet the EU’s recycling goals,
the entire industry is also undergoing changes, which must implement e.g.
requirements for eco-design and sustainability principles of its products in
order to improve the circularity of the resulting products.

In the plastics industry, in connection with the planned increase in the share
of plastic waste recycling up to 55 % in 2040 and above all with the require-
ments for the use of recycled material, for example in food applications, the
necessity of using chemical recycling is practically unavoidable even with
the maximum effort to use the principles of sustainable products. Following
this situation, it is highly likely that similar targets for the contents of recycled
materials will gradually appear in all other sectors of industry — textiles,
footwear, the automotive industry, etc., where plastics are processed. Despite
significant advances in mechanical sorting lines and the considered possibility
of using the marking of polymer materials to improve the sorting result, it is
already clear today that without the involvement of chemical recycling it will
not be possible to meet these goals, at least in some areas.

The aim of the contribution is a short summary of the current state in
the field of chemical recycling techniques in relation to the input material,
legislative conditions within the EU and the Czech Republic and the possible
impact on the plastics industry, including the ongoing initiatives of the Czech
Technology Platform PLASTY and the Association of Chemical Industry of the
Czech Republic. Specific examples of cooperation with operators of chemical
recycling units in the Czech Republic will also be mentioned. Finally, some
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new technologies that have already found their way into industrial practice
will be briefly presented.

MOZNOSTI RECYKLACE POUZITYCH BARVICICH
LAZNI Z BARVENI BAVLNY
RECYCLING POSSIBILITIES OF THE USED DYE BATHS
FROM COTTON DYEING

René Némecek, Jonds Maly, Ivana Vojtovd, Tomds Weidlich
Univerzita Pardubice, Fakulta chemicko-technologickd,
Skupina chemickych technologii, Ustav environmentdlniho a chemického
inZenyrstvi, Studentskd 573, 532 10 Pardubice, Ceskd republika

Voda je zdkladni médium v textilni vyrobé. Textilni primysl ma druhou
nejveétsi spotfebu vody na svété. Az 20 % celosveétového zneciSténi vod v di-
sledku primyslové ¢innosti pochdzi z konvenéniho textilniho primyslu,
jelikoZ se voda pouZziva k odstrafiovani necistot, v procesu barveni, naniseni
apretacnich pripravki nebo k vyrobé pary. Cely vstupni objem je vypoustén
jako odpadni voda, jen malé mnoZstvi se odpatuje pii jednotlivych technolo-
gickych operacich. Tato odpadni voda m4d obvykle vysokou hodnotu CHSK
(chemicka spotfeba kysliku) a BSK, (biochemicka spotieba kysliku), vy3si
celkové mnoZstvi rozpusténych anorganickych soli, vysoké pH a vysokou
teplotu. Odpadni voda z textilniho procesu je obvykle vysoce zabarvena.
Cisténi a recyklace odpadnich vod miiZe hrét vyznamnou roli pfi sniZzovéni
vypousténi zneciSténi a poskytovani znovupouZitelné procesni vody.

Aktivni ¢isténi odpadnich vod je jednou z podminek pro ziskani textilni
certifikace napt. Evropsky Oekotex STeP (Sustainable Textile & Leather Pro-
duction), Oekotex Made in Green nebo americky HIGG FEM (Facility Envi-
ronmental Module). Tato priace ukazuje moZnosti precipitatniho ¢isténi
pomoci iontové kapaliny ALIQUAT 336 (CAS 63393-96-4) s tipravou pH
pomoci flokulantu BRENNTAFLOC AL. Konec¢né ¢isténi probihd pomoci
aktivniho uhli. Ndslednou filtraci se ziskd odbarvend voda obsahujici chlorid
sodny.

Water is a commonly used medium in textile production. The textile industry
embodies the second largest consumption of water in the world. Up to 20 %
of global water pollution produced due to the industrial activity comes from
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the conventional textile industry. Water is used for removing of impurities,
dyeing process, applying finishing agents or for steam production. The entire
input volume is discharged as wastewater, only a small amount is evaporated
during individual technological operations. This wastewater usually has a high
value of COD (chemical oxygen demand) and BOD (biochemical oxygen
demand), a higher total amount of dissolved inorganic salts, a high pH and
a high temperature. Textile process wastewater is usually highly colored.
Wastewater treatment and recycling can play a significant role in reducing
discharge of pollution and providing reusable process water.

The active wastewater treatment is one of the requirements for acquisition
of textile certification e.g. European Oekotex STeP (Sustainable Textile &
Leather Production), Oekotex Made in Green or American HIGG FEM
(Facility Environmental Module). This work illustrates the possibilities of
precipitative purification of spent dyeing baths using ionic liquid ALIQUAT
336 (CAS No.: 63393-96-4) with pH adjustment using flocculant BRENNTA-
FLOC AL. Final cleaning takes place using active carbon. Using subsequent
filtration, decolored water containing sodium chloride (brine) ready for
subsequent dyeing bath preparation is obtained.

VYVOJ TECHNOLOGIE CISTENI TEXTILNICH
ODPADNICH VOD OBSAHUJICICH MED
PRO UZAVRENI VODNIHO CYKLU
DEVELOPMENT OF TECHNOLOGY FOR THE
TREATMENT OF COPPER-CONTAINING TEXTILE
WASTEWATER TO CLOSE THE WATER CYCLE

Martyna Gloc*'?, Katarzyna PaZdzior’, Joanna Olczyk', Renata Zyta'
"Lukasiewicz Research Network — Lodz Institute of Technology, 19/27 Marii
Sklodowskiej-Curie Street, 90-570 Lodz, Poland;
2Department of Bioprocess Engineering, Faculty of Process and
Environmental Engineering, Lodz University of Technology, 213
Wolczanska Street, 90-924 Lodz, Poland;

‘martyna.gloc @lit.lukasiewicz.gov.pl

Jak roste svétovd populace, roz§ifuji se mésta, zemed¢€lstvi a primysl, pop-
tavka po pitné vod¢ stdle roste. Cistd voda je zdsadni pro spravné fungovani
ekosystému a je Siroce pouzivédna v riznych aspektech lidského Zivota a také
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v mnoha primyslovych procesech. Rostouci spotfeba vSak neni jedinym fak-
torem, ktery prispivd k nedostatku vody — vyznamnou roli hraje také Spatnd
kvalita vody, Casto zpusobend nedostatenym ¢iSténim odpadnich vod, ze-
jména z primyslovych zdroji. Odpadni voda muZe v zdvislosti na svém
puvodu obsahovat toxické latky a pti nedostate¢ném cisténi pred vypusténim
do Zivotniho prostiedi mize mit Skodlivé ucinky na celé ekosystémy. V da-
sledku toho se kvalitativni i kvantitativni ochrana vodnich zdroji stala tstred-
nim prvkem globélnich strategii hospodateni s vodou a odpadnimi vodami.
Jako nejvySsi priorita se ukdzal vyvoj novych technologif pro dpravu vody
a odpadnich vod, které umoZziiuji uzavieni cyklu procesni vody.

Tato pfednaSka zkoumd potencidl pro Cisténi skutecnych textilnich odpad-
nich vod pomoci inovativni technologie, kterd kombinuje biologické metody
s membrénovou filtraci. Pro studii byl pouZit bioreaktor se zkrdpénym loZem,
naplnény textilnim odpadnim materidlem a pripojeny k externimu membra-
novému modulu v laboratornim méfitku. Po prvotnim biologickém cisténi od-
padni voda nespliiovala standardy pro opétovné pouziti, proto byla vedena
pfes externi membranovy modul, kde byla provedena filtrace pomoci vybra-
nych komer¢né dostupnych membran (ultrafiltrace a nanofiltrace). Vysledky
potvrdily proveditelnost opétovného vyuZiti proudu upravené vody, coZ umoz-
nilo uzavteni cyklu procesni vody.

As the global population grows, cities, agriculture, and industry expand,
the demand for potable water continues to increase. Clean water is crucial for
the proper functioning of ecosystems and is widely used in various aspects of
human life, as well as in numerous industrial processes. However, increasing
consumption is not the only factor contributing to water scarcity—poor water
quality, often resulting from inadequate wastewater treatment, particularly
from industrial sources, also plays a significant role. Wastewater, depending
on its origin, can contain toxic substances, and if insufficiently treated before
being released into the environment, it can have detrimental effects on entire
ecosystems. Consequently, both qualitative and quantitative protection of
water resources has become a central element of global water and wastewater
management strategies. The development of new technologies for treating
water and wastewater, which enable the closure of the process water cycle,
has emerged as a top priority.

This paper explores the potential for treating real textile wastewater using
an innovative technology that combines biological methods with membrane
filtration. A trickle bed bioreactor, filled with textile waste material and con-
nected to an external membrane module at laboratory scale, was employed
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for the study. After initial biological treatment, the wastewater did not meet the
standards for reuse, so it was passed through the external membrane module,
where filtration was carried out using selected commercially available mem-
branes (ultrafiltration and nanofiltration). The results confirmed the feasibility
of reusing the treated water stream, enabling the closure of the process water
cycle.

DETEKCE PFAS V ODPADNICH VODACH A JEJICH
ODSTRANENTI PRI CISTENI ODPADNICH VOD
DETECTION OF PFAS IN WASTEWATER AND THEIR
REMOVAL DURING WASTEWATER TREATMENT

Jana KFivdnkovd, Markéta Rizkovd, Denisa Sindlerovd
ENVI-PUR, s.r.0., Na Vicovce 13/4, 160 00 Praha 6 — Dejvice,
Ceskd republika

Perfluorované a polyfluorované slouceniny (PFAS) jsou velkou skupinou
Siroce pouZzivanych, prumyslové vyrabénych chemickych latek, které se hro-
madi v lidském t€le a v Zivotnim prostfedi. Skupinu tvoii pfiblizné 5 000 latek,
priblizné 4 700 ma zatim registracni ¢islo — CAS. Pro vétSinu PFAS je chara-
kteristickd velmi vysoka tepelnd a chemicka stabilita, nebot chemickd vazba
mezi uhlikem a fluorem je vyrazné odoln4 proti rozkladu.

Pfirozenymi procesy jsou v piirodé takika nerozlozitelné, proto jsou nazy-
vany véénymi chemikdliemi. PFAS zvysuji odolnost predmétt proti vodé
a vlhkosti, mastnoté€ a necistotdm, proto jsou obsazeny napft. v kobercich, ¢a-
lounéni, textilu a obuvi, zejména v outdoorovém nepromokavém obleceni
a obuvi (Gore-Tex aj.), jsou soucdsti nepfilnavych povrcht na kuchynském
nacini a nddobi (napt. Teflon), obalt na pokrmy s sebou apod. PFAS snizuji
tfeni a povrchové napéti, a jsou chemicky a teplotné€ odolné, ¢ehoz se vyuziva
pfi vyrobé polovodici, kosmetiky, 1ékati'skych zatfizeni, ptipravkii na ochranu
rostlin, Cisticich a leSticich prostiedkd, pfisad do krmiv, 1éCiv, barev a hasicich
pén pouzivanych pro haseni paliv.

Novelizace nafizeni vlady ¢. 145/2008 Sb. a jeho zména ¢. 137/2023 Sb.
nové uvadi PFAS mezi ohlaSovanymi znecistujicimi ldtkami a prahova hod-
nota pro tniky do vody je 0,05 kg/rok (suma 20 PFAS).

Kritickym bodem piesné analyzy PFAS ldtek je jiZ samotny odbér repre-
zentativnich vzork, ktery zarucuje spravné vysledky analyz. Nevhodné vzor-
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kovnice a zpuisob vzorkovani totiZ mohou zpusobit nezddouci kontaminaci
vzorkll, nebo naopak ztratu analytii zpisobenou jejich adsorpci na materidl
vzorkovnic.

Vlastnosti a parametry PFAS latek je nutné mit na paméti i v rdmci jejich
analyzy, a to uZ od samotného vzorkovéni testovanych matric. PFAS latky
jsou totiZ, z pochopitelnych vySe uvedenych divodu, obsazeny v obalovych
materidlech, vzorkovnicich, detergentech, nebo materidlech pouzivanych na
vyrobu laboratornich pomitcek a pfistroju.

Presnd a spravné provedend analyza tak musi eliminovat vznik fale$né
pozitivnich vysledkd, které mohou byt ddny snadnou sekundarni kontami-
naci testovaného vzorku v ptipad€ pouZiti nespravnych vzorkovacich ma-
teridll.

Vhodné materidly pro odbér vzorka na stanoveni PFAS jsou plastové né-
doby vyrobené z HDPE (high-density polyethylen) nebo PP (polypropylen)
materidlu. Pfi vzorkovani vod je potieba se vyhnout sklenénym vzorkovacim
nadobam, kde mtiZe dochézet k silné adsorpci PFAS latek na stény vzorkov-
nic.

Pro stanoveni PFAS se vyuZiva technika kapalinové chromatografie spo-
jené s hmotnostni detekci (LC-MS/MS) na kapalinovém chromatografu vy-
baveného ,,PFAS free™ souc¢dstkami (t€snéni, kapildry, frity, filtry atd.), diky
niz se vyznamné sniZi mnozstvi PFAS uvoliovanych z jednotlivych kompo-
nent systému béhem méfeni. Standardni operacni postup vychdzi z normy
ISO 21675.

Cistirny odpadnich vod aktudlné nemaji potiebné technologie, kterymi
by se dalo jejich mnoZstvi ve vodé€ sniZovat, odpadni vody s obsahem
PFAS, vznikajici napf. pti prani outdoorového obleceni prochdzeji Cistir-
nou.

Vzhledem k vyznamu kvality vodnich zdroju pro lidské zdravi se fada vy-
zkumnikl vénuje vyvoji metod, které by efektivné odstranily PFAS z konta-
minovanych vodnich tokt, pitnych a odpadnich vod.

Mezi Gpravy, které jsou povazovany za nefunkéni pii odstraiiovani téchto
polutantt patii:

* koagulace Zelezitymi a hlinitymi koagulanty;

e mikrofiltrace a ultrafiltrace;

e aerace a oxidace manganistanem, UV/peroxid vodiku;
* dezinfekce: ozon, oxid chloricity, chlor, chloraminy.

Nejcastéji uzivanymi technologiemi pro ¢isténi vody obsahujici PFAS jsou
metody zaloZené na adsorpci na granulované uhli (GAU). Mechanismus od-
straiovani ma 4 kroky — prvnim je difuze do kapalné faze nasledovana
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prenosem na rozhrani uhli-voda, nasledné difuze do pérovité struktury a elektro-
statické/hydrofobni interakce.

Problémem této metody je jeji nevhodnost pro ¢isténi odpadnich vod.
Vétsina studif zkoumala vodu s koncentraci fddové v pug/l nebo ng/l s G¢in-
nosti odstranéni > 90 %. Studie také ukazuji na pozitivni vliv pfedmyvéni
GAU ajeho kyselé aktivace, kdy dochézi ke vzniku kladného ndboje na po-
vrchu GAU, ¢imz dochazi k silnéjsi afinité negativné nabitych PFAS slou-
cenin.

Pro sorpci PFAS sloucenin byly testovdny i ostatni formy aktivniho uhli —
praskové AU a nanotrubicky a dalsi sorbenty — pryskyfice, polymery, biochar,
alumina, chitosan, goethit, kfemicitany, bentonity a jily aj.

Nevyhodou GAU je pomérné dlouhd doba ustaveni rovnovahy — okolo 72 h.
Nékteré materidly maji sorpéni kinetiku rychlej$i — napt. organické jily a dalsi
jilovité materidly, nanocarbon, Filtrasorb (PAC), kifemicitany apod. Po vycer-
pani sorpcni kapacity GAU vyZaduje reaktivaci pfi velmi vysokych teplotach
(1 100 °C) nebo zneskodnéni nasorbovaného uhli.

PFAS jsou odolné vici oxidaci vzhledem k silné C-F vazbé a kompletni
substituci vodikovych C-H vazeb fluorem. Fluor je jednim z nejvice elektro-
negativnich prvka a zdroveti se jednd o nejsilngjsi anorganické oxida¢ni ¢i-
nidlo s reduk¢énim potencidlem 3,6 V. Tato vazba tak nepodléha degradaci pti
AOP. Byly v8ak navrzeny procesy oxidace, které zlepSuji i¢innost tohoto pro-
cesu: aktivovany peroxosiran (peroxodisiran), Fentonovo ¢inidlo, nadkriticka
oxidace, FeO aj. Pfi vysSich koncentracich (v mg/l) je vSak oxidace pomoci
uvedenych reagencii/Cinidel neicinnd.

Odstraniovani PFAS pomoci membrdnové technologie je podle studii pro-
veditelné a dosahuje velmi dobrych ucinnosti odstranéni téchto polutanta.
Hlavnim mechanismem foulingu (ztraty fluxu) je zvySend akumulace PFAS
na polyamidové vrstvé kompozitni membrany.

Podle studii jsou PFAS odstrafiovany pomoci RO s > 99% tcinnosti. Né-
které studie ukazuji zvySenou tcinnost u membran s tzkymi pory (tight-
pore membrany). Jako problém se ukdzala pritomnost isopropylalkoholu
v matrici, ktery se v fad€ primysli pouZiva jako rozpoustédlo.

Ackoliv je pomoci membranové filtrace dosahovano t¢innosti odstranéni
PFAS > 98 %, dochazi také k nezanedbatelnému poklesu fluxu (az 40 %)
béhem 12 hodin filtrace.

K vyraznému sniZovani fluxu béhem filtrace dochdzi zejména u vod obsa-
hujici koncentrace PFAS >1 000 mg/1 (napf. hasici pény/vody nebo odpadni
vody z nékterych vyrob). Procesy NF a RO vyZzaduji predcisténi — napt. ad-
sorpci, koagulaci, filtraci aj.
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Soucasné vznikd odpad — retentdt, ve kterém jsou zvySené koncentrace
PFAS oproti filtratu.

Hlavni vliv na G¢innost separace PFAS md i teplota — u polymernich mem-
bran dochazi pti zvySovani teploty média k rozSifovani port, a tim i k vyS$imu
praniku téchto polutantti skrz membranu. Pfitomnost organickych latek maze
vést k vyS$§im tcinnostem odstraiiovani PFAS vzhledem k jejich hydrofobnim
vlastnostem a naslednym interakcim mezi nimi.

Podle dostupnych studii provadénych na redlnych cistirnach a Gpravnach
byly jako jediné vhodné metody vybrdny adsorpce na GAU a PAU nebo RO
a NF s t¢innostmi ¢asto aZ nad 90 %.

Adsorpce mé vSak nékolik nevyhod — napiiklad velmi nizkou adsorpéni
kinetiku a afinitu, zejména pro PFAS slouceniny s kratkym fetézcem. Zaroven
je metoda nevhodnd pro vyssi koncentrace (mg/l). U reverzni osmézy je za-
sadni pH odpadni vody, pfitomnost jinych anorganickych iontt a organickych
latek atd.

Pro tvahy o cisténi konkrétni odpadni vody je vhodné znat celou matrici
odpadni vody a pfesny zplsob, jakym vznikd a konkrétni sloZeni jednotlivych
PFAS.

Perfluorinated and polyfluorinated compounds (PFAS) are a large group
of widely used, industrially produced chemicals that accumulate in the human
body and in the environment. The group consists of approximately 5,000
substances, approximately 4,700 of which have a registration number — CAS.
Most PFASs are characterized by very high thermal and chemical stability, as
the chemical bond between carbon and fluorine is significantly resistant to
decomposition.

The critical point in the accurate analysis of PFAS substances is the collec-
tion of representative samples, which guarantees correct analysis results. In-
appropriate sample boxes and the sampling method can cause unwanted
sample contamination or, conversely, the loss of analytes caused by their
adsorption on the material of the sample boxes.

Wastewater treatment plants currently do not have the necessary technologies
to reduce their amount in the water, waste water with PFAS content, generated,
for example, when washing outdoor clothing, passes through the treatment
plant. Due to the importance of the quality of water resources for human
health, many researchers are dedicated to developing methods that would
effectively remove PFAS from contaminated waterways, drinking water and
wastewater.

Treatments considered ineffective in removing these pollutants include:
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e coagulation with iron and aluminum coagulants;

e microfiltration and ultrafiltration;

e aeration and oxidation with permanganate, UV/hydrogen peroxide;
e disinfection: ozone, chlorine dioxide, chlorine, chloramines.

According to the available studies carried out at real wastewater treatment
plants and treatment plants, adsorption on GAC and PAC or RO and NF with
efficiencies often above 90 % were selected as the only suitable methods.How-
ever, adsorption has several disadvantages — for example, very low adsorption
kinetics and affinity, especially for short-chain PFAS compounds. At the same
time, the method is unsuitable for higher concentrations (mg/l). In reverse
osmosis, the pH of the wastewater, the presence of other inorganic ions and
organic substances, etc., are essential.

For consideration of the treatment of specific wastewater, it is advisable to
know the entire matrix of wastewater and the exact way in which it is formed
and the specific composition of individual PFAS.

SVET PRADELNICTVI
THE WORLD OF LAUNDRY

Jana Jungrovd
Christeyns, s.r.o., Odry, Ceskd republika

Tato prezentace Vis sezndmi s profesiondlnim pranim v Ceské republice.
Jak vypada technologie prani v profesiondlnich pradelndch a v ¢eskych ne-
mocnicich. Pfedstaveni firmy Christeyns a jeji technologii a produkty. Co zna-
mend Sinneruv kruh, praci tunel, anebo jak se li§i pramyslova pracka od
normdlni spotfebitelské?

Na tyto otdzky budete znédt odpovéd jiz 1. listopadu na TEXCHEM
v Hradci Krélové.

This presentation will introduce you to professional laundry in the Czech
Republic. What does washing technology look like in professional laundries
and in Czech hospitals. Presentation of Christeyns company and its techno-
logies and products. What does Sinner’s circle or washing tunnel mean,
how does an industrial washing machine differ from a normal consumer
one?

You will know the answer to these questions already on November 1* at
TEXCHEM in Hradec Krélové.
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METODY TESTOVANI ANTIVIROVYCH
A ANTIBAKTERIALNICH UPRAV FUNKCNICH
TEXTILIT
METHODS OF TESTING ANTIVIRAL AND
ANTIBACTERIAL TREATMENTS OF FUNCTIONAL
TEXTILES

Ludmila Tvrzovd, Anna Blahovd, Pavla Jarmic¢ovd
Textilni zkuSebni vistav s.p., Brno, Ceskd republika

Antibakteridlni a antivirové Upravy jsou vyznamnou cestou omezujici
prenos infek¢énich onemocnéni. Jejich vyznam stoupd s vyskytem zavaznych
epidemif infekénich chorob. Deklarovany antimikrobidlni nebo antivirovy
ucinek textilnich (i jinych) materidli musi byt vZdy ovéfen, pro textilni ma-
teridly jsou ové&fovaci postupy ddny standardy CSN ISO 20743 a JIS Z 2801
(pro antibakteridlni Gpravy) a CSN ISO 18184 (pro tpravy antivirové).

Normy pro stanoveni antibakteridlni a antivirové ucinnosti jsou zaloZeny
na naneseni suspenze testovacich agens a jejich vytfepani po kontaktni dobé.
Zasadni rozdil je pak jednak v metodikdch stanoveni infek&nich castic u ba-
kterii a vira a také ve zménach poctu infekcnich ¢astic na kontaminovaném
povrchu. Zatimco bakterie se mohou na kontaminovaném povrchu mnoZit
a déleni bun€k vede k vys$§imu poctu infekénich ¢astic, u vird k mnoZeni na
povrchil predmétti dochdzet nemtZe. Antivirova latka musi sniZit pocet in-
fek¢nich Céstic, coz prakticky znamend bud ztratu jejich Zivotaschopnosti,
nebo ztritu schopnosti infikovat hostitelské buriky.

Ve studiich popsanych v literatufe se vyuZivaji riizné piistupy pro nanaSeni
testovaci suspenze a pro zajisténi kontaktu infekéniho agens s biocidni latkou.
Nékteré omezuji mnoZstvi tekutiny, se kterou je testovaci agens nandSeno
(modifikace se pak vice bliZi kontaktu textilie s aerosolem a vyZaduje i¢innost
za sucha), jiné naopak mnoZstvi tekutiny zvySuji a zjistuji Gc¢innost funkéni
anti — dpravy za vlhka. Modifikace testovaciho postupu jsou v nékterych pii-
padech nutné, protoZe dprava je funk¢ni jen za urcitych podminek (vlhkost,
teplota, osvit). Ovéfené podminky antibakteridlni ¢i antivirové aktivity by se
mély dostat do popisu funkéni textilie a méla by na né€ navdzat doporuceni
pro béZnou tdrzbu.

Textilie s biocidni funkéni dpravou se pouZzivaji v podminkdch, kde je
vhodné znat jejich antibakteridlni i antivirové tcinky. Je proto pfinosné tes-
tovat oba typy Gcinnosti a znét vlastnosti materidlu.
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Antibacterial and antiviral treatments are an important way to limit the
transmission of infectious diseases. Their importance increases with the
occurrence of serious epidemics of infectious diseases. The declared anti-
microbial or antiviral effect of textile (and other) materials must always be
verified, for textile materials the verification procedures are given by the
standards CSN ISO 20743 and JIS Z 2801 (for antibacterial treatments) and
CSN ISO 18184 (for antiviral treatments).

Standards for determining antibacterial and antiviral efficacy are based on
applying a suspension of test agents and shaking them off after a contact
time. The fundamental difference is then, on the one hand, in the methods of
determining infectious particles for bacteria and viruses, as well as in changes
in the number of infectious particles on a contaminated surface. While bacteria
can multiply on a contaminated surface and cell division leads to a higher
number of infectious particles, viruses cannot reproduce on object surfaces.
An antiviral agent must reduce the number of infectious particles, which
practically means either losing their viability or losing their ability to infect
host cells.

In the studies described in the literature, different approaches are used to
apply the test suspension and to ensure contact of the infectious agent with
the biocidal agent. Some limit the amount of liquid with which the test agent
is applied (the modification then comes closer to the contact of the fabric
with the aerosol and requires effectiveness in dry conditions), while others,
on the contrary, increase the amount of liquid and determine the effectiveness
of the functional anti-treatment in wet conditions. Modifications to the test
procedure are necessary in some cases, because the modification is only
functional under certain conditions (humidity, temperature, light). The verified
conditions of antibacterial or antiviral activity should be included in the
description of the functional textile and should be followed by recommen-
dations for routine maintenance.

Textiles with biocidal functional treatment are used in conditions where it
is appropriate to know their antibacterial and antiviral effects. It is therefore
beneficial to test both types of efficiency and to know the properties of the
material.
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POVRCHOVA UPRAVA BAVLNENE TKANINY
POKOVOVANIM TECHNOLOGII NAPRASOVANI
ZELEZA
SURFACE MODIFICATION OF COTTON FABRIC USING
IRON SPUTTERING METALLIZATION TECHNOLOGY

Zdzistawa Mroziriska, Anna Kaczmarek, Michal B. Ponczek,
Marcin H. Kudzin
Ltukasiewicz Research Network — Lodz Institute of Technology, Lodz,
Polsko

Nadmérné krvaceni v dusledku traumatickych poranéni je celosvétové
hlavni pfi¢inou pfednemocni¢nich damrti [1,2]. Pro sniZeni dmrtnosti spojené
s vyznamnymi krevnimi ztrdtami je zdsadni zavést uc¢inna hemostaticka opa-
tfeni [2]. V soucasnosti zustdva bavina nejrozsifenéjSim topickym hemosta-
tickym prostfedkem pro 1é¢bu krvaceni [2—4]. Prevladajici pouZivani baviny
v péci o rany lze pricist jeji bezpecnosti, cenové dostupnosti a spolehlivosti
[2-4].

Tato studie zkoumala biologické vlastnosti kompozitniho materidlu vy-
robeného z platnové bavinéné tkaniny a Zeleza (Fe) naneseného technikou
napraSovani. Cilem vyzkumu bylo ziskat komplexni pochopeni struktury
a vlastnosti téchto materiald, jakoz i jejich potencidlnich aplikaci v oblasti
biomediciny. Bavinénd tkanina prosla dpravou metodou stejnosmérného mag-
netronového napraSovani pro dosazeni rovnomérného Zelezného povlaku na
jejim povrchu. Pro tento proces byl pouZit Zelezny terc¢ s 99,99 % cistotou od
Testbourne Ltd. (Basingstoke, UK) a DC magnetronovy napraSovaci systém
vyvinuty spolecnosti P.P.H. Jolex s.c. (Czestochowa, Polsko). Provedli jsme
rozsdhlé chemické a strukturni analyzy vyuZivajici techniky, jako je mikro-
skopické zkoumadni, plamenova atomova absorp¢ni spektrometrie (FAAS)
a analyza povrchové plochy Brunauer—-Emmett-Teller (BET), abychom
presné vyhodnotili vlastnosti materidli COTTON-Fe. Ddle jsme zkoumali je-
jich G¢inky na krevni koagulaci méfenim aktivovaného parcidlniho trombo-

plastinového ¢asu (aPTT) a protrombinového ¢asu (PT).
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Financovdni: Tento vyzkum byl cdstecné realizovdn v rdmci Ndrodniho
védeckého centra (Polsko), projekt M-ERA.NET 2022, & 2022/04/Y/ST4/
00157.
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Excessive hemorrhaging resulting from traumatic injuries is a leading cause
of pre-hospital fatalities globally [1,2]. To reduce the mortality rates associated
with significant blood loss, it is crucial to establish effective hemostatic
measures [2]. Presently, cotton remains the most widely utilized topical
hemostatic agent for managing bleeding [2—4]. The prevalent use of cotton in
wound care can be attributed to its safety, affordability, and reliability [2—4].

This study examined the biological characteristics of a composite material
made from plain weave cotton fabric and iron (Fe) deposited through sputtering
techniques. The objective of the research was to gain a comprehensive
understanding of the structure and properties of these materials, as well as
their potential applications in the field of biomedicine. The cotton fabric
underwent modification via a DC magnetron sputtering method to achieve
a uniform iron coating on its surface. For this process, an iron target with
99.99% purity from Testbourne Ltd. (Basingstoke, UK) and a DC magnetron
sputtering system developed by P.P.H. Jolex s.c. (Czestochowa, Poland) was
utilized. We performed extensive chemical and structural analyses employing
techniques such as microscopic examination, flame atomic absorption spectro-
metry (FAAS), and Brunauer—-Emmett-Teller (BET) surface area analysis to
accurately assess the properties of the COTTON-Fe materials. Furthermore,
we investigated their effects on blood coagulation by measuring activated
partial thromboplastin time (aPTT) and prothrombin time (PT).

Funding: This research was partly carried out within the National Science
Centre (Poland), project M-ERA.NET 2022, No. 2022/04/Y/ST4/00157.
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MODIFIKACE BAVLNENYCH VLAKEN DEPOZICI
SLOUCENINY MEDI METODOU CHEMICKE REDUKCE
MODIFICATION OF COTTON FIBERS BY DEPOSITION

OF COPPER COMPOUND USING A CHEMICAL
REDUCTION METHOD

Malgorzata Swierczyliska, Marcin H. Kudzin
Ltukasiewicz Research Network — £.od? Institute of Technology,
Marii Sklodowskiej-Curie 19/27, 90-570 Lodz, Poland

Moderni pokrok v oblasti antibakteridlnich textilnich materidlt hraje v me-
dicin€ klicovou roli, protoZe tkaniny poskytuji pfiznivé prostfedi pro rast
mikroorganismil, zejména v teplych a vlhkych podminkdch (1-3). Takové
prostiedi podporuje mikrobidlni proliferaci, coZ vede k degradaci textilii, coz
se projevuje ztratou pevnosti, zménou barvy a vznikem nepiijemného zapachu
(4). Soucasny vyzkum se zaméfuje na vyvoj novych funkénich vlastnosti
textilii, které zvysuji jejich pfitazlivost a uZitecnost, a fesi rostouci poZzadavky
spotfebitelského trhu (5). Zaclenénim raznych chemickych sloucenin a mo-
lekul 1ze textilie upravovat k dosaZeni pozadovanych vlastnosti. Tyto modi-
fikované materidly naly zvlaStni vyuZiti v mediciné, kde hraji vyznamnou
roli v péci o rdny a v nemocni¢nim prostiedi a poskytuji ochranu proti mikro-
bidlnim infekcim (6). Obvazy s hemostatickymi a antibakteridlnimi vlast-
nostmi jsou klicovou soucdsti terapie ran, protoZe pomahaji kontrolovat
krvéceni a predchézet infekcim. V poslednich letech byla vyvinuta fada ob-
vazl na bazi polymernich kompozitt, které prokazuji schopnost inhibovat
mikrobidlni rast a podporovat procesy hojeni. Bavlna je diky svym vlastnos-
tem a Sirokému pouZiti v této souvislosti jednim z nejcastéji pouZivanych
materiala (7-13).

Vyzkum se zaméfil na vyvoj inovativni metody potahovani bavlnénych
tkanin vrstvou sulfidu médnatého (CuS) pomoci techniky chemické redukce
s cilem vytvofit materidl s antimikrobidlnimi vlastnostmi. Morfologie a ele-
mentdrni sloZeni povlaki byly analyzovdny pomoci rastrovaci elektronové
mikroskopie (SEM) a energeticky disperzni spektroskopie (EDS). Testy pro-
kazaly vysokou uc¢innost CuS pfi inhibici mikrobidlniho rustu, coZ by mohlo
potencidlné prodlouZit Zivotnost tkanin. Kromé toho byl studovan vliv tkanin
COT-CuS na hemostatické procesy, jako je aktivovany parcidlni trombo-
plastinovy ¢as (aPTT) a protrombinovy c¢as (PT), které jsou kritické pro hojeni
ran. Nebyly pozorovany Zddné neZddouci dcinky na srdZlivost krve. Proces
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potahovani bavlny sulfidem médnatym je nejen technologicky efektivni, ale
také ekonomicky Zivotaschopny, coZ z néj ¢ini praktickou alternativu ke kon-
vencnim metoddm dpravy textilu. Tento pristup vyznamné prispiva k vyvoji
materidli na bazi celuldzy s pokroc¢ilymi antibakteridlnimi vlastnostmi, které
vykazuji velky potencidl pro pouZiti v Siroké fadé produktd, zejména v 1€kar-
skych textiliich. Zjisténi zdlraziiuji jak védeckou, tak praktickou hodnotu vy-
vinuté technologie, kterd by mohla slouZit jako zdklad pro budouci vyzkum
inovativnich textilnich materiala.

Financovdni: Tento vyzkum byl ¢dstecné realizovdn v rdmci Ndrodniho vé-
deckého centra (Polsko), projekt M-ERA.NET 2022, ¢. 2022/04/Y/ST4/00157.
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Modern advancements in the field of antibacterial textile materials play
a crucial role in medicine, as fabrics provide a conducive environment for the
growth of microorganisms, particularly in warm and humid conditions (/-3).
Such environments promote microbial proliferation, leading to the degradation
of textiles, which manifests as a loss of strength, discoloration, and the
development of unpleasant odors (4). Contemporary research focuses on
developing new functional properties for textiles that enhance their appeal
and utility, addressing the increasing demands of the consumer market (35).
By incorporating various chemical compounds and molecules, textiles can be
modified to achieve desired properties. These modified materials have found
particular use in medicine, where they play a significant role in wound care
and hospital environments, providing protection against microbial infections
(6). Dressings with hemostatic and antibacterial properties are a key component
in wound therapy, as they help control bleeding and prevent infections. In
recent years, numerous dressings based on polymer composites have been
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developed, demonstrating the ability to inhibit microbial growth and support
healing processes. Cotton, due to its properties and widespread use, is one of
the most commonly utilized materials in this context (7—13).

Research has focused on developing an innovative method for coating cotton
fabrics with a layer of copper (II) sulfide (CuS) using a chemical reduction
technique, aiming to create a material with antimicrobial properties. The
morphology and elemental composition of the coatings were analyzed using
scanning electron microscopy (SEM) and energy-dispersive spectroscopy
(EDS). The tests demonstrated the high effectiveness of CuS in inhibiting
microbial growth, which could potentially extend the lifespan of the fabrics.
Additionally, the impact of COT-CusS fabrics on hemostatic processes, such
as activated partial thromboplastin time (aPTT) and prothrombin time (PT),
which are critical for wound healing, was studied. No adverse effects on blood
clotting were observed. The process of coating cotton with copper(Il) sulfide
is not only technologically efficient but also economically viable, making it
a practical alternative to conventional textile modification methods. This
approach significantly contributes to the development of cellulose-based
materials with advanced antibacterial properties, showing great potential for
use in a wide range of products, particularly in medical textiles. The findings
emphasize both the scientific and practical value of the developed technology,
which could serve as a foundation for future research on innovative textile
materials.

Funding: This research was partly carried out within the National Science
Centre (Poland), project M-ERA.NET 2022, No. 2022/04/Y/ST4/00157.
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Zemédélské odpady tvoii lignocelul6zovou biomasu, kterd se skldda
prevéazné z celul6zy, hemicelul6zy a ligninu [1-3]. Tato biomasa je vyznam-
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nym zdrojem celul6zovych vldken, ze kterych lze vyrdbét rizné materidly,
jako jsou obaly [1,3,4]. Jednou ze slibnych metod ziskdvani celulézy
z biomasy je metoda parniho vybuchu. Pfi tomto zpisobu je biomasa vy-
stavena pare pii zvySeném tlaku a relativné vysoké teploté. Déle dochédzi
k rychlému sniZeni tlaku, coz vede k dekompresnimu vybuchu, v disledku
¢ehoZ dochdzi k mechanické defibrilaci suroviny [1,4—12]. Béhem tohoto pro-
cesu je lignin depolymerizovan a hemiceluléza je ¢aste¢né hydrolyzovana
[1,4-6,9]. Mezi hlavni vyhody této metody patii relativné nizké technologické
ndklady a nizk4 spotieba energie, stejn¢ jako neni potieba pouzivat chemikélie
[1,4,12]. Takto ziskana celul6zova vldkna jsou ndsledné podrobena dalSimu
zpracovani véetné béleni, jehoZ cilem je jejich dalsi Cisténi za icelem zlepSeni
jejich kvality a ziskdni bélejsi nebo neutrdlngjsi barvy [3]. Tradi¢n€ pouzivané
béleni ve vodni ldzni s peroxidem vodiku (H,0,) [4-6] vyZaduje vysokou al-
kalitu (pH > 11) a vysokou teplotu (> 95 “C) po relativné dlouhou dobu, coz
vede k vysoké spotfebé energie a muze zpusobit poskozeni vldken [5-8].
Tento proces navic zahrnuje pouZiti stabilizatort, které musi byt odstranény
spolu se zbytky H,O,, coZ piispivd k vyznamné spotieb¢é vody [6]. Béleni
v ldzni s ptidavkem kyseliny peroctové (10-15 %) vSak umozZiuje sniZit pH
na 6-8 a v disledku toho sniZit po¢et machéni po béleni [13]. Dale 1ze teplotu
snizit na 60-80 “C, coZ umoziuje niZsi spotiebu energie [13].

V této praci byla celulézova vldkna ziskdna z duzZiny pSeni¢né sldmy
metodou parni exploze. Diéle byla celulézova vldkna podrobena alkalické
preduipraveé v ldzni obsahujici hydroxid sodny a uhli¢itan sodny a procesu
béleni ve vodni 1dzni obsahujici peroxid vodiku v alkalickém prostiedi. Poté
byla hodnocena bélost celul6zovych vldken.

Ziskané vysledky ukdzaly, Ze pouZity postup umoZziluje ziskat celul6zova
vldkna s uspokojivou bélosti, coZ umoznuje dalsi vyuziti vldken napt. jako
obalového materidlu.

Financovdni: Tento vyzkum byl cdstecné realizovdn v rdmci Ndrodniho
védeckého centra (Polsko), projekt M-ERA.NET 2022, ¢. 2022/04/Y/ST4/
00157.
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Agricultural wastes constitute lignocellulosic biomass, which consists
mainly of cellulose, hemicellulose and lignin [1-3]. This biomass is an
important source of cellulose fibres, which can be used to produce various
materials, such as packaging [1,3,4]. One of the promising methods of
obtaining cellulose from biomass is the steam-explosion method. In this
method, the biomass is exposed to steam at elevated pressure and relatively
high temperature. Next, the pressure is quickly reduced, what leads to a decom-
pression explosion, as a result of which the raw material is mechanically
defibrillated [1,4—12]. During this process, lignin is depolymerized, and
hemicellulose is partially hydrolysed [1,4-6,9]. The main advantages of this
method include relatively low technology costs and low energy consumption,
as well as no need to use chemicals [1,4,12]. The cellulose fibres obtained in
this way are then subjected to further treatment, including bleaching, which
aims to further purify them in order to improve their quality and to obtain
whiter or more neutral colour [3]. Traditionally used bleaching in a water bath
with hydrogen peroxide (H,0O,) [4-6] requires high alkalinity (pH > 11) and
high temperature (> 95 °C) for a relatively long time, what leads to high energy
consumption and may cause damage to the fibres [5—8]. Additionally, this
process involves the use of stabilizers, which must be removed together with
H,O, residues, what contributes to a significant water consumption [6].
However, bleaching in a bath with the addition of peracetic acid (10-15 %)
allows to lower the pH to 6-8, and as a result to reduce the number of rinsing
after the bleaching [13]. Furthermore, the temperature may be lowered to
60-80 °C, what enables the lower energy usage [13].

In this work the cellulose fibres were obtained from the wheat straw pulp
using the steam-explosion method. Next, the cellulose fibres were subjected
to the alkaline pre-treatment in a bath containing sodium hydroxide and
sodium carbonate and the bleaching process in a water bath containing
hydrogen peroxide in an alkaline environment. Afterwards, the whiteness of
the cellulose fibres was assessed.
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The obtained results showed that the applied procedure allows to obtain
the cellulose fibres with satisfactory whiteness, what enables the further use
of the fibres, for example as a packaging material.

Funding: This research was partly carried out within the National Science
Centre (Poland), project M-ERA.NET 2022, No. 2022/04/Y/ST4/00157.
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