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- textilni a pomocné pripravky
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Program 58. konference
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Ctvrtek odpoledne — Thursday afternoon 5.11.2026

13.30-14.00

14.00-14.10

14.10-14.20

14.20-14.40

Registrace ucastniki
Registration

Zahajeni 58. konference TEXCHEM-RegioTEX
Opening of the 58" TEXCHEM — RegioTEX
conference

Jan Marek, predseda STCHK

Uvodni slovo

Introduction and welcome

Jan Jarolim, 1. naméstek hejtmana
Kralovéhradeckého kraje

27. mezinarodni kongres IFATCC v Barceloné
27" IFATCC International Congress in Barcelona
Jan Marek !, Michal éern)? 2 Jana Saskovd ’
TINOTEX spol. s r.o, Dviir Krdalové nad Labem,
Ceskad republika, *Fakulta chemicko-technologicka,
Univerzita Pardubice, Ceskd republika, 3 Fakulta
textilni, Technicka univerzita v Liberci, Liberec,
Ceska republika



Ctvrtek odpoledne — Thursday afternoon 5.11.2026

14.40-15.00

15.00-15.20

15.20-15.40

15.40-16.00

16.00-16.20

Pocatky textilniho primyslového tisku v naSich
zemich

The beginnings of textile industrial printing in our
countries

Josef Jiranek, Ceskd republika

Historie potiskovani textilu v Ceské Lipé a
soucasné vyuziti kartounovych vzori pro nové
vyrobky

The history of textile printing in Ceské Lipa and the
current use of calico patterns for new products
Michal Panacek, Rudolf Zivec, Kartounky Ceskd
Lipa, z. ., Ceskd Lipa, Ceskd republika

Prestavka — coffee break

Membranova destilace pro nakladani s textilnimi
odpadnimi vodami: prilezitosti, vyzvy a vysledky
projektu EU MElIoDIZER

Membrane distillation for textile wastewater
management: opportunities, challenges, and
outcomes of MEIoDIZER EU project

Alberto Tiraferri, Politecnico di Torino, Turin,
ltalie

MEIoDIZER: Nova generace plochych membran
pro CiSténi odpadnich vod v textilnim primyslu
MEIloDIZER: New generation of flat sheet
membranes in Wastewater Treatment for textile
industry

Ivan Vaz Loures, AMAPEX ENVIRONEMENT SLU,
Barcelona, §panélsk0



Ctvrtek odpoledne — Thursday afternoon 5.11.2026

16.20-16.40

16.40-17.00

17.10-17.30

19.30

Reseni pro koneénou tipravu textilii
prizpiisobené pro aplikace v jinych odvétvich
Textile finishing solution adapted for applications in
other sectors

Marcin Kudzin, Joanna Olczyk, Anetta Walawska,
Zdzistawa Mrozinska, Martyna Gloc, Joanna
Lewartowska

Ltukasiewicz Research Network — Lodz Institute of
Technology, Centre of Circular Economy, Lodz,
Polsko

Hodnoceni Zivotniho cyklu celulézové biomasy
Life Cycle Assessment of Cellulosic Biomass
Marcin Kudzin, Magdalena Olak — Kucharczyk,
Edyta Sulak, Iwona Kucinska- Krol, Anetta
Walawska

Ltukasiewicz Research Network — Lodz Institute of
Technology, Centre of Circular Economy, Lodz,
Polsko

Valna hromada STCHK

Vecere, pratelské posezeni (Kralovéhradecky
méStansky pivovar)

Partnering Dinner (Kralovéhradecky méstansky
pivovar)

https://hradeckyklenot.cz/

Patek dopoledne — Friday morning 6.11.2026

08.55-09.00

Zahajeni programu druhého dne
Start of the second day's program



Patek dopoledne — Friday morning 6.11.2026

09.00-09.20

09.20-09.40

09.40-10.00

CLUTEX: 20 let za nami a velké vyzvy pred
nami ...

CLUTEX: 20 years behind us and big challenges
ahead...

Milos Beran, CLUTEX — klastr technické textilie,
Liberec, Ceska republika

Enzymaticka iprava konopnych kabilkua (bHT)
pro zlepsSeni interakce s matrici pri vyuziti ve
vysoce namahanych kompozitech

Enzymatic Treatment of Hemp Bark Stripes (bHT)
to Improve Matrix Interaction for use in High-
Performance Composites

Holger Fischer ?, Jan Marek !, Martin Kyselka ’,
Esther Dederer ?, Elke Thiele °, Corinna Falck’
TINOTEX spol. s r.o., Dviir Kralové n.L. Ceska
republika,

? Faserinstitut Bremen e.V. FIBRE, Bremen,
Nemecko,

3 Scichsisches Textilforschungsinstitut e.V. STFI,
Chemnitz, Nemecko

Ekologicky koberec na bazi konopnych vliaken —
technické reSeni

Eco-friendly carpet made from hemp fibres — a
technical solution

Jana Saskovad, Jakub Wiener, Fakulta textilni,
Technickd univerzita v Liberci, Liberec, Ceskd
republika




Patek dopoledne — Friday morning 6.11.2026

10.00-10.20

10.20-10.40

10.40-11.00

11.00-11.20

11.20-11.40

BIOCIRC — Upravy a barveni textilii s vyuZitim
systému na bazi obnovitelnych zdroju

BIOCIRC — Textile treatment and dyeing using
renewable resource-based systems

Lenka Martinkovd ', Zdenka Ledrova ?, Anna
Uhrova 3, Vaclav Dobids '

TINOTEX spol. s r.0., Dviir Krdlové nad Labem,
Ceskd republika

2SINTEX, a.s. Ceskd Trebovd, Ceskd republika

3 Textilni zkuSebni vistav, s.p. Brno, Ceskd republika

Barveni — inovacni trendy podporujici Cistsi
produkci a efektivnost

Dyeing — innovation trends supporting cleaner
production and efficiency

Jan Marek, INOTEX spol. s r.o, Dvur Kralové nad
Labem, Ceska republika

Textilni odpady jako vstupni surovina
Textile waste as input raw material

Radek Pjaktkan, Svaz chemického primysiu CR,
Praha, Ceskd republika

Prestavka — coffee break

Strach z chemikalii v textiliich a jak se s nim
vyrovnat pri jejich testovani

Fear of chemicals in textiles and how to address it
through testing

Jakub Fojt, Textilni zkuSebni vistav, Brno, Ceska
republika



Patek dopoledne — Friday morning 6.11.2026

11.40-12.00

12.00-12.20

12.20-12.40

12.40-12.50

Jak ovérit neviditelné — aktualni trendy v
testovani antimikrobialnich aprav

How to verify the invisible — current trends in
antimicrobial treatment testing

Ludmila Tvrzova, Anna Blahova, Textilni zkusebni
ustav, Brno, Ceska republika

FreshDye P — funk¢ni barveni a Gpravy pro
sniZeni rizika prenosu infekce

FreshDye P — functional dyeing and finishing to
reduce the risk of infection transmission

Lenka Martinkovd ', Lubomir Kubac ?, Radka
Korinkovad ?, Michal Vesely 3, Marcela Krdlova >,
Michaela Fanglovad *

T INOTEX spol. s r.o., Dviir Krdlové nad Labem,
Ceska republika

2 Centrum organické chemie s.r.o., Rybitvi, Ceska

republika
3 Vysoké uceni technické v Brné, Brno, Ceskad
republika

* Fortes interactive, s.r.o., Brno, Ceska republika

Textil v miru a ve valce

Textiles in Peace and War

Radim Hrdina, Ladislav Burgert, Andrea
Kalendova, Petra Bayerova, Michal Cerny, Iveta
Brozkova, Petra Motkova, Markéta Vydrzalova,
Karel Kralovec, Marek Bouska, Michaela Filipi,
Fakulta chemicko-technologicka, Univerzita
Pardubice, Ceskd republika

Zakonceni konference
Closing of the conference
Jan Marek, predseda STCHK
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UVODEM

Taky se vam zda, Ze ten Cas leti pofad rychleji, nez jsme se
nadali? Zas je tu doba pro nas$ tradi¢ni, uz 58. TEXCHEM-
RegioTEX. Samotny pocet predchozich  seminait
s mezinarodni ucasti (defacto nyni mezinarodnich konferenci
vétSina naSich prezentaci v CeStingé, nebot u formy
mezinarodni konference se slusi vést jeji program v angli¢ting)
zavazuje k tomu, i1 pfes nelehkou soucasnou realitu naseho a
evropského textilu, v tradici pokracovat. A jak vidno
z programu, neztraci TEXCHEM — nov€ 1 RegioTEX na
atraktivité, a 1 vy pomahate nabidnout jeho zajimavy program.
Krom naSinct letos na§ seminaf ptilakal i slibnou aktivni Gcast
polskych kolegii — tak se dozvime, jak na to jdou u nich, kde
polsky textil sice proSel obtiznym obdobim udrzitelnosti pod
tlakem zeyména mimoevropské konkurence, ale stale
predstavuje nepominutelnou soucast polské ekonomiky. Na
problematiku podpory vyuziti obnovitelnych (lykovych)
vldkennych surovin jsme pfizvali také némecke kolegy, se
kterymi pokracuje spoluprace formou programu pro klastry
CORNET. Mezinarodni ,,posadku® pak doplni prednasejici
zItalie a ze Spanélska s prezentacemi EU projektu
MEIloDIZER.

Doufame, ze pestra skladba pfednasSkovych témat uspokoji
kazdého — a alesponi CasteCné pomiize nalézt nové cesty k
udrzitelnému rozvoji. Pokracuje naSe spoluprace s Centrem
investic, rozvoje a inovaci (CIRI) Kralovéhradeckého kraje,
coZ nam pomaha udrZet si prizen vedeni tohoto kraje —
konference TEXCHEM se i1 letos kona pod =zastitou 1.
nameéstka hejtmana Kralovéhradeckeho kraje. Vyuzivame takeé
stavajici memorandum o spolupraci s Pardubickym a
Libereckym krajem. Kromé& odbornych prezentaci (pro
rozSifeni okruhu ptfednasejicich bude 1 letos mozné vyuzit
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technické zdzemi zasedaciho salu pro online komunikaci)
piinaSime 1 informace o letoSnim, jiz 27. mezindrodnim
kongresu IFATCC, ktery se wuskute¢nil v Barcelong.
Ustiednim tématem zde byl samoziejmé udrzitelny rozvoj a
posilovani role cirkularni ekonomiky, ale také nutnost
mezioborove spoluprace a usili o zajiSténi nové generace
technickych odbornikli pro nadchazejici obdobi, kdy bude
nezbytny ptichod mladSich specialisti.

Ucast v Barcelond pro nas tentokrat znamenala i pfevzeti
Stafety v porddani kongresit IFATCC: zavazali jsme se
piipravit ten nasledujici, ktery se uskute¢ni v ¢ervnu 2029 u
nas. Zda se, Zze Casu je dost, avSak vzhledem k vysoké urovni
odborného programu a uloze kongresu jakozto platformy pro
vyménu aktudlnich poznatki o mezinarodni prezentaci
textilniho oboru — a také s ohledem na stale dobrou povést
kongresu, ktery se u nas konal v roce 2016 (!) — je namist¢ zacit
s pfipravami jiz nyni. Spoléhame pfitom 1 na vas...

Ptejme tedy letoSnimu, 58. ro¢niku TEXCHEM-RegioTEX,
aby byl uspésny.

J. Marek — predseda STCHK, listopad 2026
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INTRODUCTION

Are you also feeling that time is flying faster and faster — than
we expected? It's time for our traditional — 58th TEXCHEM-
RegioTEX — again. The long line of previous seminars with
international participation (de facto now ,international
conferences“— but we keep the slightly more complex
definition so that most of our presentations can be in Czech,
because it is appropriate to conduct its program in English)
obliges us to continue the tradition despite the difficult current
reality of our and European textiles. And as you can see from
the program, TEXCHEM — and now also RegioTEX — does
not lose its attractiveness and you are also helping to offer its
interesting program. In addition to our people, this year's
seminar also attracted a promising active participation of
Polish colleagues — so we will find out — how they are doing
in their country, where Polish textiles have gone through a
difficult period of sustainability under the pressure of non-
European competition, but still represent an indispensable part
of the Polish economy. We have also invited German
colleagues to support activity supporting the use of renewable
(bast) fibre raw materials, with whom cooperation continues
in the form of the CORNET cluster programme. The
international “crew” will be joined by speakers from Italy and
Spain, who will give presentations on the EU project
MEIloDIZER.

We hope that the mix of lecture topics will satisfy everyone —
at least a little help to find new ways to sustainable
development. Our cooperation with the Centre for
Investments, Development and Innovation (CIRI) continues,
which helps us to maintain the favor of the region's leadership
— this year TEXCHEM is again organized under the auspices
of 1st Deputy Governor of Hradec Kralové Region and also
uses the existing Memorandum of cooperation with the
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Pardubice and Liberec Regions. In addition to expert
presentations (to expand the participation of lecturers this year
as well, it will be possible to use the technical facilities of the
council hall for online communication), there is also
information about this year's (already 27th) IFATCC
international congress, which took place in Barcelona. Of
course, the central topic there was the issue of sustainable
development, strengthening the role of the circular economy,
but also the need for interdisciplinary cooperation and work to
ensure a new generation of technical experts in the coming
period, when there is an inevitable need for the arrival of
younger specialists.

This time, participation in Barcelona was also the place where
we took over the baton of organizing IFATCC congresses: we
have committed to preparing the next one for June 2029 in our
country. It seems that there is plenty of time, but the set level
of the technical program and the role of the congress to be a
place for the exchange of up-to-date information on how
textiles are promoting themselves internationally — even the
still good reputation of the congress in 2016 (!) in our country
encourages us to think about the organization now. We also
rely on you....

So let this year's 58th TEXCHEM-RegioTEX be a success.

Jan Marek — President of STCHK, November 2026

14



ANOTACE PREDNASEK
58. ROCNIKU KONFERENCE
»TEXCHEM-RegioTEX*

27. mezinarodni kongres IFATCC v Barceloné

27" IFATCC International Congress in Barcelona

Jan Marek !, Michal Cerny ?, Jana Saskova 3

' INOTEX spol. s r.o, Dviir Krdlové nad Labem, Ceskd republika,
’Fakulta chemicko-technologicka, Univerzita Pardubice, Ceskd
republika, 3 Fakulta textilni, Technickd univerzita v Liberci, Liberec,
Ceskd republika

Ve dnech 29.zafi—1. tijna 2026 se uskute¢nil v Barcelong jiz
27. mezinarodni kongres IFATCC — Mezindrodni federace
(narodnich) Spolkl textilnich chemikl a koloristii (zéklady
této aktivity byly poloZzeny ve Dvofe Kralové, tehdejSim
vyznamném centru textilniho zuSlechtovani). Byl zahijen
Radou delegatti, na které byly projednany moznosti a cile
organizované spoluprace Spolki a Federace na poli transferu
inovaci a podpory celoZivotniho odborného vzdélavani. Mimo
jiné bylo navrzeno a v pritbéhu kongresu potvrzeno, Ze piisti,
28. kongres IFATCC se (s ohledem na uspésnost piredchoziho,
ktery jsme poradali v roce 2016) uskuteéni opét v CR — v
Pardubicich, a to v ¢ervnu 2029.

Kongresu v Barceloné se zacastnilo na 105 ucastnika ze 22
zemi svéta. Slibnym signidlem pro budoucnost naSeho oboru
byla silna ucast mladych a studentti (48).

Uvodni plenarni pfednaska prvniho dne od Davida Allo,
koordinatora Spanélské textilni konfederace (TEXFOR) pro
udrzitelny rozvoj ,,Budoucnost TOP ptirovnana ke struktuie
tkaniny — primyslova vyroba jako ,,osnova®“ je stale vice
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ovlivilovdna rostoucimi naroky maloobchodnich prodejca®,
pifedznamenala nosné téma konference: udrzitelnost textilniho
odvétvi a podminky, ktere je tfeba naplnit pro jeji udrZitelnost
ve vyspeélych zemich, véetné Evropy. Také plendrni pfednaska
na uvod druh¢ho dne feckého prof. Priniotakise upozornila na
aktualni téma ,,ZneciSténi prostiedi textilnimi mikrovldkny —
vyzvy, prekazky a cesty k udrzitelnému zmirnéni®“. Program
konference byl rozdélen do ¢tyf odbornych sekci:

e Udrzitelnost,

e Inovacni trendy

e Energie a voda

e Smart industry (digitalizace, Al pro TOP)

Velky podil na uspéSnosti a atraktivité programu meéla
koordinace Meritxell Marti Gelabert, soucasné prezidentky
IFATCC a prezidentky Spanélské koloristické spole¢nosti.
Dokazala pfipravit atraktivni mix aktualnich trendd, ktery
podporoval i1 bohatou diskusi ucastniki. Obohacenim byly i
konzultace nad postery, které¢ tvofily samostatnou cCast
programu.

Ceskou republiku v programu zastupovaly tii prezentace.
PfednaSka shrne odborny obsah konference v Barceloné a
vybér nejzajimavéjSich témat z pohledu ceskych ucastnikli
Michala Cerného (UPce), Jany Saskové (TUL) a Jana Marka
(InoTEX).

UZ nyni je tfeba promyslet, jak ptisti kongres u nas co nejlépe
a nejzajimaveji zorganizovat — nastavena latka jeho trovné je
vysoko.
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From September 29 to October 1, 2026, the 27th International
Congress of IFATCC - the International Federation of
(National) Associations of Textile Chemists and Colorists (the
foundations of which were laid in Dviir Kralové, a significant
center for textile finishing at the time) took place in Barcelona.
The event opened with a Council of Delegates meeting, where
discussions focused on the possibilities and objectives for
structured cooperation between the member associations and
the Federation, specifically regarding the transfer of
innovations and the promotion of lifelong professional
education. Among other things, it was proposed - and
subsequently confirmed during the congress - that the next
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(28th) IFATCC congress once again be held in the Czech
Republic — in Pardubice in June 2029, taking into account the
success of the previous one, which we organized in 2016.

The congress in Barcelona was attended by 105 participants
from 22 countries around the world. A promising signal for the

future of our field was the strong participation of young people
and students (48).

The introductory plenary lecture of the first day by David Allo,
Coordinator of the Spanish Textile Confederation (TEXFOR)
for Sustainable Development — titled "The future of TCI
compared to the structure of fabric — industrial production as a
"warp" is increasingly influenced by the growing demands of
retailers", set the stage for the main theme of the conference:
sustainability of the textile sector and the conditions that need
to be met for its sustainability in developed countries,
including Europe. The plenary lecture at the start of the second
day, delivered by the Greek professor Priniotakis, also
addressed the topical issue: "Environmental Pollution by
Textile Microfibers — Challenges, Obstacles, and Paths
Toward Sustainable Mitigation." The conference program was
divided into four professional sections:

Sustainability,
Innovation trends

Energy and water
Smat industry (digitization, Al for TCI)

A large part of the success and attractiveness of the program
were given due the coordination by Meritxell Marti Gelabert —
the current president of IFATCC and president of the Spanish
Society Society of Dyers and Colorists. She succeeded in
preparing an attractive mix of current trends, which also
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fostered lively discussion of the participants. Consultations on
posters, which formed a separate part of the program, were
also enriching.

The Czech Republic was represented in the program by three
presentations.

The lecture will summarize the professional content of the
conference in Barcelona highlighting the most interesting
topics from the perspective of the Czech participants — Michal
Cerny (UPce), Jana Saskova (TUL) and Jan Marek (InoTEX).
It 1s already time to start considering how to organize the next
congress in our country in the best and most interesting way —
the bar has been set very high.

Pocatky textilniho priamyslového tisku v naSich zemich

The beginnings of textile industrial printing in our
countries

Josef Jirinek, Ceskd republika (s vyuzitim podkladii od
Mariuse Stadlera - using information from Marius Stadler)

Primyslové potiskovani latek u nas vznikalo v urcitych
regionech. K nejvyznamnéjSim oblastem vzniku kartounek
pattila 1 Praha. Pfednaska vSak ukaze 1 dal$i dilezité oblasti.
Pfedstavi 1 vyznamného textilntho odbornika a historika,
Mariuse Stadlera, pochazejiciho z Alsaska.

Industrial printing of fabrics originated in certain regions in
our country. The most important areas where cardboards were
created included, among others, Prague. The lecture will also
show other important areas. It will also introduce the important
textile expert and historian, Marius Stadler, from Alsace.
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Historie potiskovani textilu v Ceské Lipé a sou¢asné vyuziti
kartounovych vzoru pro nové vyrobky

The history of textile printing in Ceska Lipa and the
current use of calico patterns for new products

Michal Pandcek, Rudolf Zivec, Kartounky Ceskd Lipa, z. .,
Ceska Lipa, Ceska republika

Historie Ceské Lipy, kterou miiZete nosit

Kdyz se na zag¢atku 19. stoleti feklo textilni potisk, Ceska Lipa
byla pojmem. ZdejSi kartounky, dilny a tovarny na potisk
bavinénych latek, ptitahovaly mistry z celé Evropy. Mésto
kvetlo, napady se jen hrnuly a vzory z Ceské Lipy zdobily
Satniky napti¢ celym kontinentem. Postupem casu ale ptivodni
femeslo utichlo, aZz ho udalosti minulého stoleti zastavily
uplné.

Nastésti to nejcennéjsi zistalo bezpecné ulozené ve sbirkach
Vlastivédného muzea a galerie v Ceské Lipé. Jde o
neuvétitelnou kolekci vice nez 13 000 ptivodnich vzora a 20
000 tiskafskych forem, které zachycuji promény vkusu od
lidovych motivii pfes elegantni biedermeier az po ranou
modernu.

Ze tento zapomenuty poklad fascinuje dodnes, dokazuje i
ispéch nedavno vydané knihy Kartounky v Ceské Lipé v 18.
az 20. stoleti, ktera ziskala titul krajské Knihy roku 2023 a
probojovala se 1 do nominaci na celostatni cenu Magnesia
Litera.
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Pravé tento bohaty odkaz nas inspiruje v projektu KARTEA.
Chceme, aby historické vzory nezlstaly jen pod sklem v
muzeu, ale znovu se staly soucasti naSich kazdodennich
zivotl. Nejde vSak o pouhé kopirovani. K celé tradici
piistupujeme s velkou tctou a péci.

Kazdy vybrany motiv z muzejnich sbirek bere do ruky nase
vytvarnice. Misto automatickych filtrli nebo umél¢ inteligence
ho detailné piekresluje na grafickém tabletu tah po tahu. Jen
tak 1ze zachovat jemnost, cit a osobity duch piivodniho autora.

Stejn¢ jako histori¢ti mistfi hledali ve své dobé ty nejlepsi
vyrobni postupy, 1 my dnes vyuZivame to nejmoderng)si:
piesny digitalni tisk. Motivy diky tomu vyniknou nejen na
kvalitnim textilu, ale nov¢ tfeba i na sklenénych pilnicich.

Vyroba zlstava plné v nasem kraji. Dilezitou soucasti
projektu je zapojeni integratniho socidlniho podniku
Deusmedia a mistnich chranénych dilen Bogi. Davame tak
smysluplnou praci lidem se zdravotnim ¢i spoleCenskym
znevyhodnénim.
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Ze umime spojit tradici s ndpadem a pofadnou davkou
odhodlani, se ukazalo pfi nedavné navstéveé prezidentskeho
paru v Libereckém kraji. Rozhodli jsme se vytvoftit osobni dar
pro prvni damu. Kabelku, ktera by v sobé& spojila ceskolipské
kartounové vzory s vyhlaSenou sklafskou a bizuterni tradici
regionu.

Béhem pouhych sedmi dni intenzivni prace vznikl v mistni
chranéné diln€ jedinecny kousek. Zakladem se stal motiv z
obdobi biedermeieru, ktery nasi vytvarnici ruéné pokryli tisici
drobnych kiistalovych koralk. Vysledkem byl originélni
dopliikkovy Sperk, ktery si prvni ddma odvezla jako vzpominku
na nas kraj.

OB | e W

Za zminku také stoji malba obrazu podle jednoho Satkového
vzoru pro kancelar starostky v Ceské Lipé.

NaSe vize ale nekonc¢i na hranicich mésta. Nedavno jsme
uspésné zavrsili intenzivni Cesko-némecky projekt, ve kterém
jsme spojili sily se saskym méstem GroBschonau, proslulym
historickou vyrobou luxusniho damasku a froté.
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Celou spolupréaci korunovala velkd vefejnd konference, na
kterou se do Ceské Lipy sjela opravdova $picka pies textilni
historii z celé republiky, od expertl na slavné¢ brnénske
vlnafstvi pres mistry tiskate ze Dvora Kralové az po
univerzitni kapacity a odborniky na textilni chemii nebo
historicke textilie.

V Ceské Lipé se navic diky tomuto projektu uZ rysuje nova
kulturné-historicka naucna stezka po stopach kartounek, ktera
by vyhledové mohla vrcholit unikatni expozici v nové
opraven¢ Wedrichovské hrobce.

4

At uz hledate originalni odévni doplné€k, elegantni drobnost
pro radost nebo smysluplny darkovy predmét, v naSich
kolekcich najdete kousky, které v sobé maji dusi.
Ptipravujeme jak stdlou nabidku, tak limitované autorskeé
série. Nahlédnéte do naseho svéta a vyberte si svlij vlastni
kousek ozivené historie na kartea.cz.
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The history of Ceska Lipa — something you can wear

Ceska Lipa used to be a household name in textile printing.
Although the famous calico mills have long since fallen silent,
over 13,000 original designs have been preserved in the local
museum’s collection. Through the KARTEA project, we are
bringing them back to life. Our artists redraw each motif by
hand to preserve its authentic style. Only then is the pattern
printed onto fabric or glass. What’s more, the production
process provides meaningful work for people from local
sheltered workshops and craftspeople from various fields.
These old designs are proving popular even in the highest
circles; the First Lady took home one of our hand-decorated
handbags featuring a historical motif from the region. As well
as the production itself, we are reviving the legacy of
‘kartounek’ right on the streets. Thanks to a successful cross-
border project and collaboration with experts, a new
educational trail is already taking shape in the city centre.

You can find your own slice of history brought to life at
kartea.cz.

m cesmg \Ubeieckd pEEMeDIA  KaRTOUNKY (ST vzor & 58007-00D-6
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Membranova destilace pro nakladani s textilnimi
odpadnimi vodami: prilezitosti, vyzvy a vysledky projektu
EU MEIlIoDIZER

Membrane distillation for textile wastewater management:
opportunities, challenges, and outcomes of MElIoDIZER
EU project

Alberto Tiraferri, Politecnico di Torino, Turin, Italie

Textilni primysl patti mezi hospodaiska odvétvi s nejvyssi
spotfebou vody a jeho odpadni vody pifedstavuji zavazna
environmentalni rizika, a to kvuali slozitému zneciSténi
barvivy, solemi a pomocnymi chemikaliemi. Ziskdvani a
prioritou, pfiCemz membranova destilace (MD) se v této
souvislosti dostava do poptedi zajmu jako slibna
technologickd varianta. Tato pfednaska predstavuje vysledky
projektu  MEIoDIZER, realizovaného v ramci programu
Horizont Europe (Grant Agreement No. 101091915,
www.melodizer.eu), ktery se zamétuje na rozvoj udrZitelne
membranove destilace pro priimyslové opétovné vyuziti vody
a decentralizovan¢ odsolovani. Projekt sdruzuje akademicke 1
prumyslové partnery z celé Evropy s cilem vyvinout
membrany a moduly nové generace, které zlepsi
Skalovatelnost, Zivotnost a energetickou UCinnost systémi
membranoveé destilace.

Membranova destilace (MD) je tepelné fizeny separaéni
proces, pi1 némz vodni para prochdzi hydrofobni mikroporézni
membranou, zatimco soli, barviva a dal$i netékavé latky
zlustavaji na druhé strané. Vzhledem k tomu, Ze tento proces
dobte snasi vysokou salinitu, extrémni hodnoty pH 1 zvySené
teploty — a protoZe odpadni vody z textilniho primyslu byva;ji
Casto jiz horké — je MD pro toto odvétvi, alesponi teoreticky,
piirozen¢ vhodna. Jeji UCinnost pii zpracovani realnych
odpadnich vod vSak byla dosud jen ziidka diikladné testovana.
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Ptednaska shrnuje vysledky studie provedené na dvou
realnych textilnich odpadnich vodach: jednom z barveni
baviny a druhém z alkalické hydrolyzy polyesteru. Obé¢
kapaliny maji ve srovnani s Cistou vodou nizké povrchové
napcti, coz je vlastnost, ktera se ukazala byt urcujici pro vykon
MD. Experimenty ukazaly, Ze tato ztrata povrchového napéti
zpusobuje ¢asnou a Casto zavaznou ztratu vykonu membrany,
a to dlouho pfedtim nezZ lze ziskat vyznamné objemy vody.
Bylo testovano nckolik moZnosti predbéZzného cCisténi a
adsorpce na aktivnim uhli obnovila povrchové napéti odpadni
vody na hodnotu blizkou napéti Cisté vody, ¢imz se oddalil
nastup smaceni. Prechod na vakuovy provoz vice nez
zdvojnasobil tok vody, ale nevyfesil tato omezeni. Pfedbézny
odhad naklada umist’uje provozni naklady na systém adsorpce
a opétovnéeho pouziti MD do Sirokeho rozmezi, od piiblizné 4
do 60 €/m?3, v zavislosti na cilové mife vytéznosti.

Celkové vysledky naznacuji, Ze membranova destilace (MD)
predstavuje skutecny pfislib pro opétovné vyuziti odpadnich
vod v textilnim pramyslu; jeji pouzitelnost vSak neni
univerzalni a musi byt posuzovana pfipad od piipadu s
piithlédnutim ke  konkrétnimu  chemickému  slozeni
jednotlivych odpadnich vod.

Projekt MElIoDIZER ,, Udrzitelna membrdanova destilace pro
opetovné vyuziti prumyslové vody a decentralizované
odsolovani blizici se nulovéemu odpadu“ (GA No. 101091915)
je financovan z ramcového programu Evropské unie Horizon
Europe, téma  HORIZON-HLTH-2021-DISEASE-04-04
,» Clinical validation of artificial intelligence (Al) solutions for
treatment and care

The textile industry is one of the most water-intensive
economic sectors, and its wastewater streams pose serious
environmental risks due to complex loads of dyes, salts, and
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auxiliary chemicals. Recovering and reusing this water is a
growing priority, and membrane distillation (MD) has
attracted increasing attention as a candidate technology. This
talk presents work carried out within MEloDIZER, a Horizon
Europe project (Grant Agreement No. 101091915,
www.melodizer.eu) dedicated to advancing sustainable
membrane distillation for industrial water reuse and
decentralised desalination. The project brings together
academic and industrial partners across Europe to develop
next-generation membranes and modules, improving the
scalability, durability, and energy efficiency of MD systems.

MD is a thermally driven separation process in which water
vapor passes through a hydrophobic, microporous membrane,
leaving behind salts, dyes, and other non-volatile compounds.
Because it tolerates high salinity, extreme pH, and elevated
temperature, and because textile effluents are often already
hot, MD is naturally suited to this sector, at least in principle.
Its performance on real wastewaters, however, has rarely been
tested rigorously.

The talk summarizes results from a study conducted on two
real textile effluents: one from cotton dyeing, one from
polyester deweighting. Both liquids have low surface tension
compared to pure water, a property that turns out to govern
how well MD performs. Experiments showed that this loss of
surface tension causes early and often severe membrane loss
of performance, well before meaningful volumes of water can
be recovered. Several pre-treatment options were tested, and
adsorption on activated carbon restored the wastewater surface
tension close to that of pure water, delaying the onset of
wetting. Switching to vacuum operation more than doubled the
water flux but did not resolve the limitations. A preliminary
cost estimate places operating costs of an adsorption plus MD
reuse scheme in a wide range, from about 4 to 60 €/m?,
depending heavily on the target recovery.
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Overall, the results indicate that MD holds real promise for
textile wastewater reuse, but its applicability is not universal
and must be assessed case by case, guided by the specific
chemistry of each effluent.

Project MEIoDIZER ,, Sustainable membrane distillation for
industrial water reuse and decentralised desalination
approaching zero waste (GA No. 101091915) is funded
under the European Union’s Horizon Europe framework
programme, topic HORIZON-HLTH-2021-DISEASE-04-04,
“Clinical validation of artificial intelligence (Al) solutions for
treatment and care.”

MEloDIZER: Nova generace plochych membran pro
¢iSténi odpadnich vod v textilnim primyslu

MEIoDIZER: New generation of flat sheet membranes in
Wastewater Treatment for textile industry

Ivan Vaz Loures, AMAPEX ENVIRONEMENT SLU,
Barcelona, Spanélsko

V ramci projektu MEIoDIZER byl v textilnim primyslu
realizovan primyslovy demonstraéni provoz, jehoz cilem bylo
ovérit funkEnost inovativni technologie membranove destilace
s plochymi membranami, urené¢ pro opctovné vyuZiti
odpadnich vod. Tato demonstrace feSi jednu z klicovych
vyzev, kterym Celi vyrobci textilu: sniZzeni spotieby cCerstve
vody pii soucasném zlepSeni kvality odpadnich vod a posunu
smérem ke strategiim cirkularniho hospodateni s vodou.

Pilotni systém integruje pokrocile deskové membranove
moduly a koncepty vyuZzivajici obnovitelnou energii, coz
umoznuje efektivni ziskdvani vysoce kvalitni vody ze
slozitych odpadnich vod textilntho primyslu. Provozni
vysledky prokazaly vyrazné snizeni salinity a tvrdosti, pfi¢emz
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vodivost upravené vody klesla z ptiblizn€ 2 000 uS/cm na 150
uS/cm. Proces navic zajistil i¢inné odstranéni acetonu, ¢imz
vznikl permeat vhodny k ptipadnému opétovnému vyuziti v
prumyslovych provozech.

Tyto vysledky potvrzuji potencial membranove destilace jako
robustniho a udrzitelného feSeni pro textilni pramysl, které
umoznuje opétovné vyuziti vody, sniZzuje zavislost na zdrojich
sladké vody a minimalizuje vypousténi odpadnich vod.
Uspésna demonstrace doklada schopnost technologie
MEIoDIZER podporovat dekarbonizaci primyslu a cile
obéhového hospodafstvi, pficemz piindSi méfitelné
environmentalni i provozni pfinosy.

Projekt MEIoDIZER ,, Udrzitelna membranova destilace pro
opetovné vyuziti prumyslové vody a decentralizovane
odsolovani blizici se nulovému odpadu* (GA No. 101091915)
je financovan z ramcového programu Evropské unie Horizon
Europe,  téma  HORIZON-HLTH-2021-DISEASE-04-04
., Clinical validation of artificial intelligence (Al) solutions for
treatment and care

Within MEIloDIZER, an industrial demonstration has been
carried out in the textile sector to validate the performance of
innovative flat-sheet membrane distillation technology for
wastewater reuse applications. The demonstration addresses
one of the main challenges faced by textile manufacturers:
reducing freshwater consumption while improving wastewater
quality and advancing towards circular water management
strategies.

The pilot system integrates advanced flat-sheet membrane
modules and renewable energy concepts to efficiently recover
high-quality water from complex textile effluents. The
operational results demonstrated a significant reduction in
salinity and hardness levels, lowering the conductivity of the
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treated water from approximately 2,000 uS/cm to 150 puS/cm.
In addition, the process achieved effective acetone removal,
producing a permeate suitable for potential reuse in industrial
operations.

These results confirm the potential of membrane distillation as
a robust and sustainable solution for the textile industry,
enabling water reuse, reducing dependence on freshwater
resources, and minimizing wastewater discharge. The
successful demonstration highlights the capability of the
MEIoDIZER technology to support industrial decarbonization
and circular economy objectives while delivering measurable
environmental and operational benefits.

Project MEIoDIZER ,, Sustainable membrane distillation for
industrial water reuse and decentralised desalination
approaching zero waste (GA No. 101091915) is funded
under the FEuropean Union’s Horizon Europe framework
programme, topic HORIZON-HLTH-2021-DISEASE-04-04,
“Clinical validation of artificial intelligence (Al) solutions for
treatment and care.”

ReSeni pro kone¢nou upravu textilii prizptisobené pro
aplikace v jinych odvétvich

Textile finishing solution adapted for applications in other
sectors

Marcin Kudzin, Joanna Olczyk, Anetta Walawska, Zdzistawa
Mrozinska,  Martyna  Gloc, Joanna  Lewartowska;
Ltukasiewicz Research Network — Lodz Institute of Technology,
Centre of Circular Economy, Lodz, Polsko

Rostouci pozadavky na wudrzitelnost podnécuji hledani
inovativnich technologickych postupii s minimalnim dopadem
na zivotni prostiedi. Vyznamné misto mezi nimi zaujima
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oSetfeni ozonem; v textilnim primyslu pfedstavuje alternativu
ke konvennim metodam, které spotfebovavaji znacne
mnozstvi vody a chemickych latek. Ozonizace celulézovych
vldken a bunicin (ziskanych napftiklad z eukalyptového dieva,
bavinénych vlaken typu ,linters* ¢i Inu) miize vést k oxidaci
celulozy, pii1 niz vznikaji karbonylové skupiny (véetné ketont)
a karboxylové skupiny. Potencial této technologie vSak
piesahuje ramec textilniho primyslu — uplatnéni nachazi take
pi1 CiSténi, aktivaci a povrchoveé funkcionalizaci materiali
vyuzivanych v riznych primyslovych odvétvich, vcetné
obalového primyslu.

V ramci projektu SustainFibresFCM byly z odpadu ze
zemédélské vyroby ziskany vléknité materialy, které
poslouzily k wvyvoji novych, bezpeénych a udrzitelnych
obalovych feSeni urCenych pro styk s potravinami.
Zemedéelsky odpad tvofti lignocelul6zova biomasa, jejiz hlavni
slozky predstavuji celuloza, hemiceluldza a lignin. K ziskani
celulozovych vladken z té€to biomasy byla vyuzita metoda parni
exploze, pfi niz je biomasa za specifickych podminek
vystavena pusobeni vodni pary. Tato metoda se vyznacuje
pomérné nizkou energetickou naro¢nosti a nevyzaduje pouziti
chemickych pfisad.

Celulozova vldkna ziskana z t€to biomasy jsou kratka (méné
nez 1 cm na délku) a maji tmavé hnédou barvu. Aby byla
vhodné&;jsi pro obalovy primysl — konkrétné€ pro vyrobu oballi
urcenych pro styk s potravinami — je Zadouci alespon ¢astecné
odstranit latky, které zpiisobuji jejich zbarveni. Toho lze
dosahnout bud’ procesem obdobnym tradi¢nimu béleni textilu
(s vyuzitim vodnych roztokii peroxidu vodiku nebo
rovnovazné kyseliny peroctové), nebo pomoci alternativnich
metod zpracovani vyvinutych v institutu Lukasiewicz — Lodz
Institute of Technology, které nevyzaduji pouziti vodnych
lazni.
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Tento piispévek predstavuje vysledky procesit béleni a
ozonizace aplikovanych na vlaknité materialy ziskané z obilné
slamy, pfiCemz tyto vysledky jsou hodnoceny v kontextu
mozného vyuziti materiali v obalech ptichéazejicich do styku s
potravinami.

Podékovani: Tento vyzkum byl v plném rozsahu financovan
polskym Narodnim védeckym centrem (National Science
Centre, Poland) v ramci projektu SustainFibresFFCM (vyzva
M-ERA.NET 2022, grant ¢. 2022/04/Y/ST4/00157).

Growing demands for sustainability are driving the search for
innovative process technologies with a minimal environmental
impact. Among these, ozone treatment holds a significant
place; in the textile sector, it serves as an alternative to
conventional methods that consume large quantities of water
and chemical substances. The ozonation of cellulosic fibers
and pulps (derived, for example, from eucalyptus wood, cotton
linters, or flax) can lead to the oxidation of cellulose, resulting
in the formation of carbonyl groups (including ketones) and
carboxyl groups. The potential of this technology, however,
extends beyond the textile industry, offering applications in the
cleaning, activation, and surface functionalization of materials
used across various industrial sectors, including packaging.

As part of the SustainFibresFCM project, fibrous materials
upcycled from agricultural waste have been used to develop
new, safe, and sustainable packaging solutions intended for
food contact. Agricultural waste consists of lignocellulosic
biomass, the primary components of which are cellulose,
hemicellulose, and lignin. To obtain cellulose fibers from
lignocellulosic biomass, a steam-explosion method was
employed, which involves subjecting the biomass to the action
of water vapor under specific conditions. This method is
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characterized by relatively low energy consumption and
eliminates the need for chemical additives.

The cellulose fibers derived from this biomass are short (less
than 1 cm in length) and dark brown in color. To enhance their
suitability for the packaging industry, specifically for the
production of food-contact packaging, it is desirable to at least
partially remove the substances responsible for their
coloration. This can be achieved either through a process
analogous to traditional textile bleaching (using aqueous
solutions of hydrogen peroxide or equilibrium peracetic acid)
or via alternative treatment methods developed at L.ukasiewicz
- Lodz Institute of Technology that do not require aqueous
processing baths. This paper presents the results of bleaching
and ozonation processes applied to fibrous materials derived
from cereal straw, evaluated in the context of their potential
use in food-contact packaging.

Acknowledgement: This research was funded in whole by
National Science Centre, Poland under the SustainFibreskFCM
project (M-ERA.NET  Call 2022, grant  no.
2022/04/Y/8T4/00157).

Hodnoceni Zivotniho cyklu celul6zové biomasy
Life Cycle Assessment of Cellulosic Biomass

Marcin Kudzin, Magdalena Olak — Kucharczyk, Edyta Sulak,
Iwona Kucinska- Krol, Anetta Walawska

Ltukasiewicz Research Network — Lodz Institute of Technology,
Centre of Circular Economy, Lodz, Polsko

Rostouci poptavka po udrzitelnych zdrojich vlaken je
pohanéna potfebou snizit zavislost na materidlech na bazi
fosilnich surovin a podpofit piechod k cirkularni
bioekonomice. V odvétvich, jako je textilni priimysl ¢1 vyroba
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obali, se stidle v&tsi pozornost veénuje alternativnim
lignocelulozovym surovinam coby obnovitelnym zdrojim
celulozovych vldken, které mohou nahradit primarni suroviny.
Zemédéelské zbytky piedstavuji obzvlasté atraktivni moznost,
a to diky své dostupnosti, nizk¢ ekonomickeé hodnoté a
potencidlu pro dalsi zhodnoceni v ramci cirkularnich
hodnotovych fetézci.

Tato studie hodnoti environmentalni profil vybranych toku
biomasy. Lze ofekavat, Ze environmentalni dopady spojené s
vlakny ziskanymi z biomasy budou ovlivnény:

 pfedevSim typem a plivodem biomasy, které urcuji vstupni
suroviny pro vysledna vlakna;

« zemépisnou polohou a podminkami péstovani, které
ovliviiuji zemedélské vstupy, spotiebu zdrojl a zatéZ zivotniho
prostiedi;

» potencialnimi environmentalnimi pfinosy spojenymi s
vyuZzitim vedlejSich produkti.

Vyzkum vychazi z technologie parni exploze, ktera
nevyzaduje pouziti chemikdlii a wumoziuje upcyklaci
nedostatecné¢ vyuzivanych lignocelulézovych surovin na
hodnotné vlaknité materidly. Proces se fidi principy
bezpecnosti a udrzitelnosti jiz od faze navrhu (tzv. Safety and
Sustainability by Design — SSbD), coz zajiStuje soulad s
piedpisy a minimalizuje dopady na zivotni prostiedi v celém
hodnotovém fetézci. V ramci tohoto ptistupu SSbD byly jako
potencialni  zdroje vlaken zkoumény r0zn¢ druhy
zemédélskych zbytkt, konkrétn€ pSenicnd, kukufi¢na, ryzova
a prosna slama, dale lesknice a rakos.

Pomoci softwaru SimaPro bylo provedeno posuzovani
zivotniho cyklu (LCA) v rozsahu ,,0od kolébky po branu*
(cradle-to-gate). Byly vyhodnoceny tifi scénafe ziskavani
biomasy: cilené péstovani, vyuziti pfirozené rostouci biomasy
a ziskavani zeméd¢€lskych zbytkl. Environmentalni data byla
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ziskana z databaze Ecoinvent, literarnich zdroj a primarnich
prumyslovych dat.

Vysledky naznaCuji pomérné omezenou variabilitu mezi
zkoumanymi toky biomasy; rozdily ¢ini méné nez 35 % v
pripad¢ dopadl na ekosystémy, 29 % u vyCerpavani zdroji a
16 % u nedostatku vody. ZjiSténi prokazuji, Ze zeméd¢elske
zbytky mohou slouzit jako udrzitelné, z hlediska Zivotniho
prostiedi konkurenceschopné a snadno dostupné alternativni
zdroje celulozovych vlaken pro budouci vyuziti v materidlech
na biologické bazi.

Podékovani: Tento vyzkum byl v plném rozsahu financovan
polskym Ndrodnim védeckym centrem (National Science
Centre, Poland) v ramci projektu SustainFibresFCM (vyzva
M-ERA.NET 2022, grant ¢. 2022/04/Y/ST4/00157).

The increasing demand for sustainable fibre resources is
driven by the need to reduce dependence on fossil-based
materials and support the transition towards a circular
bioeconomy. In sectors such as textiles and packaging,
alternative lignocellulosic feedstocks are receiving growing
attention as renewable sources of cellulose fibres capable of
replacing virgin raw materials. Agricultural residues represent
a particularly attractive option due to their availability, low
economic value, and potential for valorisation within circular
value chains.

This study evaluates the environmental performance of
selected biomass streams. The environmental impacts
associated with biomass-derived fibres are expected to be
influenced:

 primarily by the type and origin of the biomass, which
determine the input of the resulting fibres;
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* by geographical location and cultivation conditions, which
affect agricultural inputs, resource consumption, and
environmental burdens;

* by potential environmental credits related to the utilization
of by-products.

The research is based on a chemical-free steam explosion
technology that enables the upcycling of underutilised
lignocellulosic feedstocks into high-value fibre materials. The
process 1s guided by the principles of Safety and Sustainability
by Design (SSbD) to ensure regulatory compliance and
minimise environmental burdens throughout the value chain.
Within the SSbD framework, various agricultural residue
streams were investigated as potential fibre sources, including
wheat straw, maize straw, rice straw, millet straw, canary
grass, and reed.

A cradle-to-gate Life Cycle Assessment (LCA) was conducted
using SimaPro software. Three biomass sourcing scenarios
were evaluated: dedicated cultivation, utilisation of naturally
growing biomass, and recovery of agricultural residues.
Environmental data were obtained from the Ecoinvent
database, literature sources, and primary industrial data.

The results indicate relatively limited variability among the
investigated biomass streams, with differences of less than
35% for ecosystem impacts, 29% for resource depletion, and
16% for water scarcity. The findings demonstrate that
agricultural residues can serve as sustainable, environmentally
competitive, and readily available alternative sources of
cellulose fibers for future bio-based material applications.

Acknowledgements: This research was funded in whole by
National Science Centre, Poland under the SustainFibresFFCM
project (M-ERA.NET  Call 2022, grant  no.
2022/04/Y/8T4/00157).
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CLUTEX: 20 let za nami a velké vyzvy pred nami ...
CLUTEX: 20 years behind us and big challenges ahead...

Milos Beran, CLUTEX — klastr technicke textilie, Liberec,
Ceska republika

Za dvacet let existence CLUTEX se Cesky textilni primysl
vyrazné promenil. Spole¢né s nasimi ¢leny CLUTEX prosel
fadou zmén — realizovali jsme zajimavé projekty, navazali
nova partnerstvi a prispéli k rozvoji inovaci i mezindrodni
spoluprace.

Kratce se ohlédneme za tim, co se nam za uplynulych dvacet
let podaftilo, ale predevSim se zamétime na to, co nas Ceka.
Cesky textilni pramysl stoji pred fadou vyzev — od
technologickych zmén ptes cirkuldrni ekonomiku az po
nedostatek kvalifikovanych pracovniki.

Jak mize CLUTEX pomoci svym ¢lenim (a nejenom jim) tyto
vyzvy zvladnout? A jakou roli miize v budoucnosti ¢eského
textilniho primyslu sehrat spoluprace? Pravé témto otazkam
se budeme vénovat.

Over the past twenty years, the Czech textile industry has
undergone significant changes. Together with our members,
CLUTEX has evolved along the way — we have implemented
exciting projects, established new partnerships, and
contributed to innovation and international cooperation.

We will briefly look back at what we have achieved over the
past two decades, but above all, we will focus on what lies
ahead. The Czech textile industry faces numerous challenges
— from technological transformation and the transition to a
circular economy to the shortage of skilled workers.

How can CLUTEX help its members (and others beyond its
membership) address these challenges? And what role can
collaboration play in shaping the future of the Czech textile
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industry? These are the key questions we will explore in our
presentation.

Enzymaticka uprava konopnych kabilki (bHT) pro
zlepSeni interakce s matrici pri vyuZziti ve vysoce
namahanych kompozitech

Enzymatic Treatment of Hemp Bark Stripes (bHT) to
Improve Matrix Interaction for use in High-Performance
Composites

Holger Fischer °, Jan Marek ', Martin Kyselka !, Esther
Dederer ?, Elke Thiele 3, Corinna Falck 3

T INOTEX spol. s r.o., Dviir Krdalové n.L. Ceskd republika,

2 Faserinstitut Bremen e.V. FIBRE, Bremen, Némecko,

3 Séichsisches Textilforschungsinstitut e.V. STFI, Chemnitz,
Nemecko

Cilem projektu ,,EnTreHeaT — Enzymaticka povrchova uprava
biogennich konopnych kabilki (bHT) pro vyuziti ve vysoce
namahanych kompozitech® je zlepSeni povrchové interakce
mezi nerosenymi, zelenymi a oloupanymi pasy konopn¢ kiiry
(tzv. biogennimi konopnymi kabilky — ,biogene Heavy
Tows*, bHT) a béZnymi termosetovymi matricemi. Byl zvolen
biotechnologicky  pfistup,  ktery  pomoci  metody
,.enzymatického leptani“ obnazuje konopna vlakna
nachazejici se tésné€ pod povrchem kiiry konopného stonku.To
umoziuje pfimé propojeni mezi jednotlivymi povrchovymi
konopnymi vlakny a pouZzitou kompozitni matrici, coz pomaha
zajistit vysoké mechanicke parametry vyztuze.

Enzymaticky systém je optimalizovan tak, aby zachoval
funkci ptirozenych pojiv v pascich konopné kiry, coz ptispiva
k dosazeni optimalnich mechanickych a fyzikalnich vlastnosti
vyztuze. Prezentace se zam¢ii na (i) vysledky screeningu
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enzymu a (i1) vyvoj optimalizovaného sloZeni enzymatickych
piipravku. Projektovy partner FIBRE uspésné vyvinul metodu
pro hodnoceni interakce mezi konopnymi kabilky (bHT) a
matrici. Byly identifikovany vhodné enzymatické ptipravky.
Vysledky celkového screeningu zahrnuji typy enzymd, jejichz
ucinek se pohybuje od nulového ¢i negativniho vlivu az po
zvySeni sily potfebné k vytaZzeni (tzv. pull-out force) o vice nez
60 %.

Na tomto projektu CORNET, ktery koordinuji organizace
WNR e.V. (DE) a CLUTEX (CZ), spolupracuji tf1 vyzkumni
partnefi:

» FIBRE vyviji metodu pro hodnoceni interakce mezi bHT
a matrici a provadi enzymaticky test v laboratornim
méfitku.

» STFI se zaméiuje na veSkeré kroky zpracovani bHT na
polotovary, vyrobu kompozitli a testovani mechanickych
vlastnosti téchto kompoziti.

» INOTEX se zabyva vyvojem enzymi a pievodem
piisluSnych procesti do provozniho vyuziti.

Probihajici prace jsou zaméteny na identifikaci nejvhodnéjsich
matricovych systému a aplikacnich parametrii, po nichz bude
nasledovat vyroba demonstrac¢nich dilt. Kone¢né vysledky se
ocekavaji na konci projektu v poloving roku 2027.

Kli¢ova slova

Screening enzymu; enzymatické oSetfeni; uprava povrchu;
konopné kabilky (bHT); interakce vlakno—matrice; zkouska
vytazeni (pull-out test)

The surface interaction between non-retted green peeled hemp
bark stripes (‘biogene Heavy Tows’, bHT) and common
thermoset matrices shall be improved within the project
‘EnTreHeaT — Enzymatic Surface Treatment of Biogene
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Heavy Tows (bHT) for use in High-Performance Composites’.
A biotechnological approach has been selected to uncover the
surface-near hemp fibers in the hemp bark by a type of
‘enzymatic etching’. This can enable a direct coupling between
the hemp single fibers at the hemp bast surface and the applied
composite matrix to ensure high mechanical performance. The
enzyme system is optimized to preserve the function of the
natural binders of hemp barks stripes, which contributes to the
optimal mechanical / physical properties of the reinforcement.
The presentation will highlight (i) the results of enzyme
screening and (ii) the development of improved enzyme
formulations. A method to assess bHT-matrix interaction has
successfully been developed by project partner FIBRE.
Suitable enzyme formulations have been identified. The
results of overall screening comprise enzyme types ranging
from no or negative effect to an increase of the pull-out force
of more than 60%.

Three research partners are engaged in this CORNET project,
coordinated by WNR e.V. (DE) and CLUTEX (CZ):

» FIBRE is developing a method to assess bHT-Matrix
interaction and performs the Enzyme test in laboratory
scale.

» STFI is focusing on all steps of processing bHT to semi-
finished products, composite production and testing the
composite’s mechanical properties.

» INOTEX works on enzyme development and scale-up of
the corresponding processes.

Ongoing work is to identify best suitable matrix systems and
application parameters, followed by production of
demonstrator parts. The final results are expected at the end of
the project in mid of 2027.
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Keywords

Enzyme screening; enzymatic treatment; surface modification;
biogene Heavy Tows (bHT); fibre-matrix-interaction; pull-out
test

Ekologicky koberec na bazi konopnych vlaken — technické
reSeni

Eco-friendly carpet made from hemp fibres — a technical
solution

Jana Saskova, Jakub Wiener, Fakulta textilni, Technickd
univerzita v Liberci, Liberec, Ceska republika

Koberce patii mezi bytové textilie s velkym enviromentalnim
dopadem. BéZné koberce jsou slozité vice komponentni
struktury obsahujici vldken druhii vlaken, rubovych zatéri.
SouCasné jde o textilie sextrémni celkovou hmotnosti.
Koberce jsou vyznamnym zdrojem obtizné recyklovatelného
textilniho odpadu.

Na Technické univerzité v Liberci feSime moznost vyrabét
koberec, ktery jiZ navrzeny tak, aby mél co nejmensi
environmentalni dopad a zejména snadnou recyklovatelnost na
pouzitelné¢ produkty. Jde o praktickou realizaci pfistupu
,,design for recycling* (D4R).

Mezi zasadni problémy, které bylo tfeba vytesit, byla nahrada
syntetickych ~ vldken  vlakny  pfirodnimi,  néhrada
permanentnich pojiv pojivy biodegradabilnimi, nahrada
syntetickych barviv pfirodnim barvivem atd. V neposledni
fad¢ bylo tfeba navrhnout a ovéfit metody recyklace.

Vysledny koberec, ktery byl v demonstra¢ni podobé vyroben
je na bazi konopnych vlaken, jako pojiv bylo pouzito
odstranitelnych biodegradabilnich polyestert. Pro recyklaci
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byly ovéfeny dva postupy — jeden na bazi alkalického
odstranéni pojiva a kontaminant, které pokracovalo
rozpouSténim obsaZzené celulozy v NMMO a naslednou
regeneraci celulozového vldkna. Druhy postup recyklace byl
zaloZen na drceni koberce a vyroby netkané textilie pojené
ekologickymi pojivy.

Carpets are household textiles with a significant
environmental impact. Conventional carpets are complex,
multi-component structures containing various types of fibers
and backing coatings. At the same time, they are textiles with
an extremely high total weight. Carpets are a major source of
textile waste that is difficult to recycle.

At the Technical University of Liberec, we are exploring the
possibility of manufacturing a carpet that is designed from the
outset to have the smallest possible environmental impact and,
above all, to be easily recyclable into usable products. This
represents a practical implementation of the “design for
recycling” approach.

Among the key challenges that needed to be addressed were
replacing synthetic fibers with natural fibers, replacing
permanent binders with biodegradable binders, replacing
synthetic dyes with natural dyes, and so on. Last but not least,
it was necessary to design and validate recycling methods.

The resulting carpet, which was produced as a prototype, is
based on hemp fibers, with removable biodegradable
polyesters used as binders. Two recycling processes were
validated—one based on the alkaline removal of binders and
contaminants, followed by the dissolution of the contained
cellulose in NMMO and the regeneration of the cellulose fiber.

42



BIOCIRC - Upravy a barveni textilii s vyuZitim systémi
na bazi obnovitelnych zdroju

BIOCIRC - Textile treatment and dyeing using renewable
resource-based systems

Lenka Martinkova ', Zdernka Ledrovad ?, Anna Uhrova 3, Vaclav
Dobids !

TINOTEX spol. s r.o., Dviir Krdalové n L., Ceskd republika
2SINTEX, a.s. Ceskd Trebovd, Ceskd republika

3 Textilni zkuSebni uistav, s.p. Brno, Ceskd republika

Biotechnologie pifinaseji do textilniho priamyslu udrzZitelne,
inovacni a vysoce funkéni materidly a pokrocilé efektivni
procesy se snizenym dopadem na Zivotni prostfedi, které
nahrazuji toxické chemikalie a barviva, snizuji spotiebu
energie. K vyrob& novych bio-based pomocnych prostiedkii
jsou vyuzivany rostlinné, potravinaiské a zemédélské suroviny
véetné¢ odpadl, které predstavuji obnovitelné zdroje jako
alternativu surovin na fosilni bazi. Vyuziti t€chto systémi pro
zpracovani a zuSlechtovani pfiirodnich, regenerovanych a
recyklovanych vlaken pfedstavuje vyznamny pokrok
v podminkach stavajiciho pfechodu z linearni ekonomiky na
cirkularni (ob&hové) hospodaistvi.

V prezentaci budou piedstaveny pribézné vysledky feSeni
projektu BIOCIRC (CLUTEX - klastr technicke textilie, z.s.,
feSitelé INOTEX, pol. s r.o. SINTEX, a.s., TZU, s.p.), ktery je
zaméfen na aplikaci bio-based systémii pro zuSlecht'ovani
textilii s obsahem pfirodnich a obnovitelnych/recyklovanych
vldken: piedupravu S vyuzitim enzymil a
emulgacnich/smacenich prostfedki na piirodni bazi, barveni
pfirodnimi barvivy (rostlinné extrakty) s naslednou aplikaci
ekologicky Setrnych finalnich uprav (hydrofobni Gpravy bez
obsahu fluoru, Bio-PU zatéry, TPP pro zlepSeni komfortu
noSeni). V ramci studie barveni smésnych konstrukci (Bio-
Ba/tPES) pfirodnimi barvivy byly hodnoceny moznosti
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zvySeni vytaZzeni barviv na vldkno prekationizaci celul6zového
podilu  pomoci chitosanu v porovnani s komerénim
kationiza¢nim prosttedkem TEXAMIN ECE (INOTEX), ktery
je nositelem certifikatu GreenScreen Certified™ silver
certificate (Clean Production Action).

Projekt BIOCIRC , Moznosti uplatnéni nastupujicich
biosystéemuu  a  biomaterialuv  prechodu  textilniho
zuSlechtovani k udrzZitelnému a obéhovemu hospodarstvi*
s dobou reseni 09/2025—12/2027 je kofinancovan MPO, OP
TAK 111 — Kolektivni vyzkum
(CZ.01.01.01/07/24_046/0007050, PP1).

Biotechnology brings to the textile industry sustainable,
innovative and functional materials, and advanced efficient
processes with reduced environmental impact, replacing toxic
chemicals and dyes, reducing energy consumption. New bio-
based auxiliary agents and dyes are produced from renewable
resources - plants, food and agricultural raw materials,
including waste as alternatives to fossil-based raw materials.
Utilization of these bio-based systems for processing and
finishing of textiles from natural, regenerated and recycled
fibres represents a significant progress in the current transition
from linear to circular economy.

The presentation will demonstrate the ongoing results of the
project BIOCIRC (CLUTEX - cluster of technical textiles, z.s.,
participants INOTEX spol. sr.o0., SINTEX, a.s., TZU, s.p.).
The Project is aimed to applications of selected bio-based
textile finishing systems with the content of natural and
renewable/recycled fibres. This includes processes of textiles
pretreatment by means of enzymes aimed bio-based
emulsifying/wetting auxiliary agents, dyeing with natural dyes
(plant extracts) following by application of eco-friendly
finishing systems (PFAS-free DWR, Bio-PU coatings, TAA
for the wearing comfort improvement). Within a study of
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dyeing of blend textile constructions (Bio-Co/rPES) with
natural dyes, possibilities of pre-cationization of the cellulosic
part by chitosan were tested for enhancement for the dye
exhaustion on the fibre. The effects were compared with those
obtained with a commercial cationization agent TEXAMIN
ECE (INOTEX) awarded a GreenScreen Certified™ silver
certificate (Clean Production Action).

Project BIOCIRC ,, Possibilities for applying emerging
biosystems and biomaterials in transition of textile processing
towards sustainable and circular economy” (09/2025—
12/2027) is co-financed by The Ministry of Industry and Trade
of the Czech Republic, OP TAK III — Program: Collective
research (CZ.01.01.01/07/24_046/0007050, PP1).

Barveni — inova¢ni trendy podporujici CistSi produkci a
efektivnost

Dyeing — innovation trends supporting cleaner production
and efficiency

Jan Marek, INOTEX spol. s r.o, Dviir Krdlové nad Labem,
Ceska republika

Existuje otazka, ktera se témét nikdy neklade v diskusich o
udrzitelnosti mody, 1 kdyZ to je na zakladé existujicich dat
relevantni, protoze barevnost hraje jednu z klicovych uloh pfi
napliiovani mddnich trendt.

Otazka neni jen "jak zlepSit barveni?" Otazka zni: "M¢lo by
barveni — jak ho dnes praktikujeme — viibec existovat?"

To jsou dvé zcela rozdilné otazky. A modni priimysl odpovida
na prvni uz tticet let, zatimco se t€¢ druhé vétSinou vyhyba.
V prezentaci se tedy zaméime na jiz existujici moznosti, jak
technologii barveni ekologizovat — ucinit ji Setrnéjsi vici
Zivotnimu prostiedi.
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There is a question that is almost never asked in discussions
about fashion sustainability, although this is relevant based on
existing data, as color plays one of the key roles in filling the
,,fast fashion* trends.

The question is not just "how to improve dyeing?" The
question is, "Should dyeing — as we practice it today — even
exist?"

These are two completely different questions. And the fashion
industry has been answering the first one for thirty years, while
it mostly avoids the second. In this presentation, let's focus on
the already existing options for greening the technology —
making it more environmentally friendly.

Textilni odpady jako vstupni surovina
Textile waste as input raw material

Radek Pjaktkan, Svaz chemického priimyslu CR, Praha, Ceskd
republika

Tato prezentace se zabyva chemickou recyklaci textilniho
odpadu jakozto slibnym ndstrojem transformace textilniho
primyslu. Celosvétové se meéné nez 1 % spotiebitelského
textilniho odpadu recykluje na nové textilie, pticemz zavedeni
povinn¢ho tfidéného sbéru textilniho odpadu a systémi
rozSiten¢ odpovednosti vyrobce (EPR) v EU zvySuje potiebu
novych recyklac¢nich kapacit. Mechanicka recyklace narazi na
zna¢nd omezeni: zkracuje vlakna, vede k tzv. downcyclingu
(znehodnocujici recyklaci) a nedokdze uUCinné odstranovat
barviva ani oddélovat riiznorodé smési vlaken.

Chemicka recyklace proto predstavuje komplementarni feSeni
zalozené na depolymeraci, solvolyze nebo selektivnim
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rozpousténi. UmozZnuje ziskdvat monomery ¢i polymerni
suroviny v kvalit¢ srovnatelné s primarnimi materialy.
Vhodnymi vstupy jsou zejména polyester, polyamid 6 a Cista
celuloza; kliCovou vyzvou =zlstavd nejrozsifenc)Si smes
polyesteru a baviny (polycotton). Hlavni technologické sméry
zahrnuji  rozpoustédlovou  separaci, chemickou  ¢&i
enzymatickou depolymeraci a termochemickou pyrolyzu.

Komerc¢ni ptipravenost dokladaji projekty Reju, Circ, Carbios,
Infinited Fiber Company, Aquafi/ECONYL® a Syre, které
pokryvaji recyklaci polyesteru, smésovych tkanin, celulozy i
nylonu. Jejich rozdilna technologicka vyspélost vSak ukazuje,
ze ptrechod od demonstrac¢nich provozi ke stabilni primyslove
vyrob¢ ziistava narocny.

Rozvoj technologii omezuje predevS§im ekonomicka
nekonkurenceschopnost vii€i primarnim surovinam: chemicky
recyklovana vlakna maji zelenou ptirdzku ptiblizné 10-20 %.
Dalsimi bariérami jsou nedostate¢na automatizace sbéru a NIR
tridéni, kontaminace zipy a knofliky, energetickd naro¢nost a
obtizné financovani investic. Rizika rychlé komercializace
ilustruje krach spolecnosti Renewcell v roce 2024.

Budouci rozvoj podpofi digitdlni produktové pasy (DPP),
ekodesign a lepSi identifikace materidlového slozeni. Pro
prumysloveé uplatnéni jsou rozhodujici ¢tyfi kroky: stabilni
dodavatelské fetézce =zalozené na pokrocilém tfidéni,
dlouhodobé¢ odbératelské smlouvy mddnich znacek, podpora
principll zelené chemie a realisticke planovani harmonogramu
komercializace.

This presentation examines the chemical recycling of textile
waste as a promising means of transforming the textile
industry. Globally, less than 1% of post-consumer material is
recycled into new textiles, while the introduction of mandatory
separate collection of textile waste and extended producer
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responsibility (EPR) schemes in the EU is increasing the need
for new recycling capacity. Mechanical recycling is subject to
significant limitations: 1t shortens fibres, results in
downcycling, and cannot effectively remove dyes or separate
heterogeneous fibre blends.

Chemical recycling therefore constitutes a complementary
solution based on depolymerisation, solvolysis, or selective
dissolution. It enables the recovery of monomers or polymer
feedstocks of a quality comparable to that of virgin materials.
Particularly suitable feedstocks include polyester, polyamide
6, and pure cellulose; the most prevalent polyester—cotton
blend (polycotton) remains a key challenge. The principal
technological pathways comprise solvent-based separation,
chemical or enzymatic depolymerisation, and thermochemical
pyrolysis.

Commercial readiness is demonstrated by projects undertaken
by Reju, Circ, Carbios, Infinited Fiber Company,
AquafilECONYL®, and Syre, which address the recycling of
polyester, blended fabrics, cellulose, and nylon. Their differing
levels of technological maturity nevertheless indicate that the
transition from demonstration facilities to stable industrial-
scale production remains challenging.

Technological development is constrained primarily by a lack
of economic competitiveness relative to virgin feedstocks:
chemically recycled fibres command a green premium of
approximately 10-20%. Additional barriers include
insufficient automation of collection and near-infrared (NIR)
sorting, contamination by zips and buttons, high energy
requirements, and difficulties in securing investment
financing. The bankruptcy of Renewcell in 2024 illustrates the
risks associated with rapid commercialisation.

Future development will be supported by digital product
passports (DPPs), ecodesign requirements, and improved
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identification of material composition. Four measures are
critical to industrial deployment: stable supply chains based on
advanced sorting, long-term offtake agreements with fashion
brands, adherence to green chemistry principles, and realistic
planning of commercialisation timelines.

Strach z chemikalii v textiliich a jak se s nim vyrovnat pri
jejich testovani

Fear of chemicals in textiles and how to address it through
testing

Jakub Fojt, Textilni zkusebni vistav, Brno, Ceskd republika

Strach je zadkladni emoce, kterd se vyvinula béhem evoluce
pied miliony let jako ochranny mechanismus zvySujici Sanci
na pieziti. KdyZz mozek rozpozna hrozbu, spusti reakci
organismu — zrychli se tep, dech a uvolni se stresové hormony,
které ptipravi télo na Ut€k nebo obranu. Naopak se potlaci
centra zodpovédnd za logicke mysSleni, protoze zvite, které
misto uprku pfemysli, jestli to ma cenu, je sezrano. Za posledni
nckolik set let se ale diky technologickému pokroku zménilo
prosttedi, ve kterém Zijeme, coz sebou zménilo 1 miru a druh
nebezpeCi, kterému Celime. Evoluce ale funguje pomaleji a
naSe mozky stale funguji na podobnych principech jako kdyz
jsme jeSté obyvali jeskyné. To sebou piinaSi problémy,
piedevS§im u neviditelného nebezpec¢i v podobé chemikalii, u
kterych jsou naSe hlavy v koncich. Kviili kampanim aktivisti,
zajmovych skupin, mediim touzicich po senzaci a nékdy i
vladnim orgdntim dochazi nejen u laické populace ke strachu
z urCitych chemikalii tzv. chemofobie. V ramci principu
predbéZné opatrnosti jsou pak sloucCeniny drakonicky
regulované bez jasnych ditkazii a zapomind se na naklady
obétované prilezitosti. Nékdy také dochazi k prehlizeni ,,méné
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popularnich®  slou€eniny, které jsou  prokazatelné

o A

obéti této paniky, protoZze je hodiny v pfimém kontaktu
s lidskou pokozkou a pobliz sliznic. K nebezpecnym
chemikaliim je nutn¢ ale pfistupovat racionalné, beze strachu
ale s respektem. Proto u nas v Textilnim zkuSebnim ustavu
poskytujeme konzultace vyrobctim ale 1 Siroké vefejnosti, a
predevsim testujeme textilni vyrobky pred uvedenim na trh.
NaSe zakazniky nestrasSime, ale vybirame pouze relevantni
zkousky na zdkladé¢ materialového sloZzeni a pouzitych
upravach u kazdého vyrobku individualné abychom prokazali,
ze vyrobek je bezpecny, a zaroven se snaZzime udrzet naklady
na testovani na pfiznivé ceng.

Fear is a fundamental emotion that evolved millions of years
ago as a protective mechanism to increase the chances of
survival. When the brain detects a threat, it triggers a
physiological response: the heart rate and breathing accelerate,
and stress hormones are released, preparing the body to either
flee or defend itself. Conversely, the brain centers responsible
for logical reasoning are suppressed—after all, an animal that
stops to weigh the pros and cons instead of fleeing is likely to
get eaten. However, over the last few centuries, technological
progress has transformed our environment, thereby altering the
nature and scale of the dangers we face. Evolution, by contrast,
operates much more slowly; our brains still function on
principles similar to those from the time when we lived in
caves. This creates problems—particularly regarding
"Iinvisible" threats like chemicals, which our brains are ill-
equipped to process. Driven by campaigns from activists and
special interest groups, sensationalist media, and occasionally
even government bodies, a fear of certain chemicals—known
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as ""chemophobia"—has taken root, extending well beyond the
general public. In the name of the "precautionary principle,"
compounds are subjected to draconian regulations—often
without clear evidence—while the associated opportunity
costs are overlooked. Furthermore, this focus often leads to the
neglect of "less notorious" compounds that are, in fact,
demonstrably more dangerous. Along with food and
pharmaceuticals, textiles are the primary victims of this panic,
as they remain in direct contact with human skin—and are
situated near mucous membranes—for hours on end.
However, one must approach hazardous chemicals
rationally—without fear, yet with respect. That is why, at the
Textile Testing Institute, we provide consultations to both
manufacturers and the general public; above all, we test textile
products before they reach the market. Rather than alarming
our clients, we select only the relevant tests—tailored to the
specific material composition and treatments of each
individual product—to verify its safety, while also striving to
keep testing costs affordable.

Jak ovérit neviditelné — aktualni trendy v testovani
antimikrobialnich aprav

How to verify the invisible — current trends in
antimicrobial treatment testing

Ludmila Tvrzova, Anna Blahova, Textilni zkusebni ustav,
Brno, Ceska republika

SouCasnym trendem v testovani antimikrobidlnich uprav je
duraz na kvantitativni hodnoceni uc¢innosti, dlouhodobou
stabilitu a odolnost Uprav pi1 béZném pouzivani, napiiklad po
opakovaném prani, ¢iSténi nebo mechanickém naméhani.
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Rostouci pozornost se vénuje také oveérovani ucinnosti za
podminek, které 1épe odpovidaji realnému prostredi, vCetné
vlivu teploty, vlhkosti a doby kontaktu s mikroorganismy.

Aktualni novinkou je vydani normy CSN ISO 18184: 2026 —
Textilie — Stanoveni antivirové aktivity textilnich vyrobki,
ktera vySla v ¢eském piekladu 1. fijna 2026. Toto tieti vydani
je rozSifenou a upravenou verzi normy a definuje metody
stanoveni antivirové aktivity textilnich produkti — plosnych
textilii, vlaken, vyplni atd.

V oblasti antibakteridlnich Gprav zlstava pro textilni vyrobky
klicovou normou ISO 20743:2021; pro plasty a jin¢ neporézni
povrchy se k hodnoceni antibakterialni uc¢innosti bézné
vyuziva norma ISO 22196:2011, zatimco norma ISO
21702:2019 se zaméfuje na antivirovou uUCinnost na
neporeznich povrsich.

Stale vétsi pozornost se rovnéz vénuje hodnoceni Gi€innosti za
podminek, které 1épe odpovidaji redlnému prostredi, vCetné
vlivu teploty, svétla, vlhkosti a doby kontaktu s
mikroorganismy. Tyto podminky casto vedou k vysychani, a
proto je diileZité testovat materidly pomoci metod, které takové
podminky simuluji. Nova norma ISO 7581:2023 se specificky
zabyva hodnocenim baktericidni uc¢innosti neporéznich
antimikrobialnich povrchil v suchém prostiedi.

Zéasadnim trendem je v soucasnosti vybér zkuSebnich metod
podle typu materidlu, charakteru upravy a zamySleného
pouziti, ktery v nékterych piipadech vede ke kombinaci
standardizovanych laboratornich metod s doplikovymi
zkouSkami  simulujicimi redlné podminky pouzivani.
Vysledky laboratornich zkouSek je dulezité interpretovat s
ohledem na konkrétni material, testovany mikroorganismus a
zamysSlené pouziti vyrobku.
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The current trend in antimicrobial testing is to focus on the
quantitative assessment of efficacy, long-term stability,
durability, and performance under realistic conditions of the
use. The most important examples are repeated washing,
cleaning, or mechanical stress. An important recent
development is the publication of ISO 18184:2025 — Textiles
— Determination of antiviral activity of textile products, the
third edition, published in March 2025, replacing ISO
18184:2019. The standard specifies methods for evaluating the
antiviral activity of textile products, including woven, knitted
and nonwoven fabrics, fibres and yarns.

For antibacterial treatments, ISO 20743:2021 remains a key
standard for textile products, for plastics and other non-porous
surfaces, ISO 22196:2011 is widely used to assess
antibacterial activity, while ISO 21702:2019 addresses
antiviral activity on non-porous surfaces.

Increasing attention is also being paid to evaluating efficacy
under conditions that more closely reflect real-world
environments, including the effects of temperature, light,
humidity, and contact time with microorganisms. These
conditions are often the cause of drying environment;
therefore, it is important to test materials using methods that
simulate these conditions. The new standard ISO 7581:2023
specifically evaluates the bactericidal activity of non-porous
antimicrobial surfaces in dry environments.

Overall, the trend i1s moving towards selecting test methods
according to material type, antimicrobial mechanism and
intended use. Laboratory test results should be interpreted with
regard to the specific material, the microorganism tested, and
the intended application of the product.
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FreshDye P — funk¢ni barveni a upravy pro sniZeni rizika
prenosu infekce

FreshDye P — functional dyeing and finishing to reduce the
risk of infection transmission

Lenka Martinkova !, Lubomir Kubdc °, Radka Koiinkova ?,
Michal Vesely 3, Marcela Krdalova 3, Michaela Fanglovd *
T'INOTEX spol. s r.o., Dviir Krdalové n. L., Ceskd republika

2 Centrum organické chemie s.r.o., Rybitvi, Ceska republika

3 Vysoké uceni technické v Brné, Brno, Ceskd republika
4 Fortes interactive, s.r.o., Brno, Ceskd republika

Potteba  zabranit neZadoucimu ristu a  mnoZeni
mikroorganismii na povrSich piichdzejicich do kontaktu
s lidmi vedla v posledni dobé k vyraznému rlstu pouzivani
dezinfekCnich prostfedkli. Vzhledem ke vzristajici rezistivité
bakterialnich kmenii piedstavuji dezinfekéni prostiedky a
antimikrobialni Upravy kromé zvySenych nakladi také rizika
spojena s jejich dopadem na Zivotni prostfedi. Pro sniZeni
rizika pfenosu bakteridlnich infekci ve vetejnych zatizenich i
v domaci peci byla v ramci tfeSeni projektu SURPROTECT
(fesitele SYNPO, akciova spolecnost, Centrum organické
chemie, s.r.o., INOTEX spol. s r.0., Vysoké uceni technické
v Brn¢€ - fakulta chemicka, Fortes interactive, s r.0.) vyvinuta
technologie funk¢éniho barveni textilii FreshDye P
s dlouhodobymi antimikrobialnimi a samocisticimi uc¢inky
spoCivajicimi v prevenci usazovani organickych necistot a
mnozeni mikrobidlnich polutanti. Tyto ochranné uc¢inky jsou
zajisténé fotoaktivnim kolorantem v kombinaci s komerénim
biocidem povolenym a schvalenym pro upravy textilu v Ceské
republice, jehoZ davkovani je v disledku synergického tcinku
s kolorantem mozné snizit na 1/10 obvyklého mmnozstvi.
Aplikace fotoaktivniho kolorantu postupem kypového barveni
bavinénych a smésnych textilii (Ba/Lycra, Ba/PES) zajistuje
v disledku fixace funkéniho barviva na vldkné dlouhodoby
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ochranny ucinek a vysoké stalobarevnosti. V prezentaci budou
demonstrovany vysledky provozni funkéni Upravy FreshDye
P (ovéfend technologie) pleteniny Ba/Lycra uréen€ pro
napinaci prostéradla pro peCovatelska a nemocni¢ni zafizeni i
domaci péci, odévy a ochranné rukavice pro omezeni prenosu
infekce. Ve Statnim zdravotnim dustavu v Praze bylo
potvrzeno, ze uprava FreshDye P nepfedstavuje riziko pfi
piimém kontaktu textilii s pokozkou z hlediska cytotoxicity a
koZzni drazdivosti (testovano v reZimu pro zdravotnicke
prostiedky).

Projekt SURFPROTECT |, Inovativni povrchové upravy
vykazujici sniZend rizika prenosu infekci” s dobou reSeni
07/2023—-12/2026 je kofinancovan MPO, OP TAK — Aplikace
(CZ.01.01.01/01/22_002/0000322).

The need to prevent undesirable growth and multiplication of
microorganisms on surfaces coming in to contact with humans
has recently led to a significant increase of use of disinfectants.
Due to the increasing resistivity of bacterial strains,
disinfectants and antimicrobial systems can pose risks
associated with their impact on the environment, in addition to
increased costs. To reduce the risk of transmission of bacterial
infections in public facilities and in home care, the Project
SURPROTECT (SYNPO, akciova spolecnost, Centre for
Organic Chemistry, s.r.o., INOTEX spol. sr.0., Brno
University of Technology — Faculty of Chemistry, Fortes
interactive, s r.0.) developed a functional dyeing of textiles
with long-term antimicrobial and self-cleaning effects
consisting in the prevention of organic impurities deposition
and suppression of microbial pollutants growth. These
protective effects are ensured by a photoactive colorant in
combination with a commercial biocide agent approved for
textile finishing in the Czech Republic. Due to a synergic
effect of the biocide with the colorant a dosing of the biocide
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is possible to be reduced to one tenth of its usual amount. The
photoactive colorant can be applied on cotton and blend
textiles (Co/LY, Co/PET) by vat dyeing process which results
in a long-term protective effect and high colourfastnesses as
results of fixing of the dyestuff in the fibre. The presentation
demonstrates results of the FreshDye P technology verified in
the industrial scale dyeing of Co/Lycra knit determined for
fitted sheets for nursing and hospital facilities as well as home
care, clothing and gloves protecting against infections
transmission. According to tests performed in the National
Public Health Institute Prague, the FreshDye P finishing
system does not pose a risk in direct contact of textiles with
human skin in terms of cytotoxicity and skin irritation (medical
devices irritation test).

The Project SURFPROTECT ,,Innovative surface treatments
showing reduced risks of infection transmission* (07/2023—
12/2026) is cofinanced by The Ministry of Industry and Trade
of the Czech Republicc OP TAK - Aplikace
(CZ.01.01.01/01/22_002/0000322).

Textil v miru a ve valce
Textiles in Peace and War

Radim Hrdina, Ladislav Burgert, Andrea Kalendovd, Petra
Bayerovad, Michal C'ern)?, Iveta Brozkova, Petra Motkova,
Markéta Vydrzalova, Karel Kralovec, Marek BouSka,
Michaela Filipi, Fakulta chemicko-technologickd, Univerzita
Pardubice, Ceskd republika

Prednaska se zabyva porovnanim textilnich materidli a
pozadavk, které jsou na n¢€ kladeny v dob¢ prosperity a miru,
s materialy, které potfebujeme a budeme potiebovat v obdobi
valecnych konfliktli a pandemii. Pozornost je vénovana take
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tomu, jaké nové materidly a technologicka feSeni mize v této
oblasti nabidnout Fakulta chemicko-technologickd Univerzity
Pardubice.

The lecture compares textile materials—and the requirements
placed upon them—during times of prosperity and peace with
the materials needed (or likely to be needed) during periods of
armed conflict and pandemics. It also explores the new
materials and technological solutions that the Faculty of
Chemical Technology at the University of Pardubice can offer
in this field.

POSTEROVA SEKCE
POSTER SECTION

Hydromulcovani pro rekultivaci pudy, biostimulaci rostlin
a zlepSeni retence povrchové vody

Hydromulch for soil reclamation, plant biostimulation,
and enhancement of surface water retention

Marcin Kudzin, Iwona Kucinska-Krol, Joanna Olczyk, Maria
Wisniewska- Wrona, Monika Sikora, Martyna Gloc, Arkadiusz
Szwugier, Anetta Walawska

Ltukasiewicz Research Network — Lodz Institute of Technology,
Centre of Circular Economy, Lodz, Polsko

Postupujici degradace ptlidy, rostouci ¢etnost sucha a zvysujici
se poptavka po u€innych strategiich obnovy krajiny si vyzaduji
vyvoj a zavadéni inovativnich a udrzitelnych technologii, které
podporuji regeneraci ekosystémil. Jednim ze slibnych fesenti je
hydromul¢ — viceslozkova smés organickych a mineralnich
materialli, kterd se obvykle aplikuje pomoci hydraulického
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nastiiku. Kromé¢ toho vyvoj biologicky rozlozitelnych
materialll urenych k ochrané a rekultivaci pidy podnécuji
také stale pfisngjSi regulacni pozadavky na pouZivani
syntetickych polymert v pidnim prostiedi (véetné omezeni
tykajicich se obsahu zbytkového akrylamidu — natizeni EU
2023/2055) a rovnéz principy obéhového hospodarstvi.

Zvladani neustadle rostouciho objemu textilniho odpadu,
zejmeéna materialli obsahujicich ptfirodni vlakna, pfedstavuje
dalsi vyznamnou environmentalni vyzvu. Textilni odpad na
bazi celulézy miize slouzit jako cenna slozka smeési pro
hydromul€ovani; funguje zde jako strukturni slozka, ktera
zlepSuje zadrzovani vody, stabilizuje povrch pidy a vytvari
piiznivéjsi podminky pro kliceni semen 1 uchyceni rostlin.
Vyuziti biologicky rozlozZitelného textilntho odpadu v
systémech hydromul€ovani je v souladu s principy obéhového
hospodafstvi, nebot’ umoziiuje zhodnoceni odpadu a zaroven

zvySuje efektivitu procest rekultivace a obnovy vegetacniho
krytu.

Tato studie pfedstavuje noveé vyvinutou hydromul€ovaci
formulaci zalozenou na mistni zemédé¢lské biomase, textilnim
odpadu bohatém na celulézu a bioaktivnich biopolymerech
fungujicich jako pojiva, vcCetné alginatu, chitosanu a
karboxymethylcelulozy (CMC). Tyto biopolymery piedstavu;i
ekologicky Setrnou alternativu ke konven¢nim syntetickym
materialim. Diky své Uplné biologické rozlozitelnosti a
schopnosti interagovat s ptidni matrici ptispivaji ke zlepSeni
vlastnosti pudy, vetné¢ zvySené retence vody, zlepSené
stability agregdti a stabilizace vlhkostnich a teplotnich
podminek pudy. Kromé toho vykazuji biostimula¢ni potencial,
podporuji vyvoj rostlin a aktivitu prospéSnych pidnich
mikroorganismu.

Byly provedeny plotnové testy za Uicelem vyhodnoceni vlivu
formulaci obsahujicich vlaknitou frakci a pojivovy systém
chitosan/CMC na kli€ivost vybranych druha rostlin, vetné
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Raphanus sativus. Ziskané vysledky ukazaly, Ze zkoumané
formulace vyznamné stimulovaly kli¢eni semen a Casny rust
rostlin v zavislosti na aplikované koncentraci. Tyto ucinky se
projevily ve zvySeni délky klicki a zvySené produkci
nadzemni biomasy. Z;jiSténi naznacuji, Ze vyvinuty hydromulc
vykazuje znacny potencial jako udrzitelny materidl pro
rekultivaci pldy, zlepSeni zadrzovéani vody a biologickou
aktivaci degradované pldy.

Podékovani: Tento vyzkum byl realizovan v ramci grantového
projektu (¢. 00/BCG/01/00/1/3/041, ,, Hydromulcovani pro
rekultivaci pudy, biostimulaci rostlin a zvySeni retence
povrchovych vod*), financovaneho polskym Ministerstvem
vedy a vysokého skolstvi.

Progressive soil degradation, increasing drought frequency,
and the growing demand for effective land restoration
strategies necessitate the development and implementation
of innovative and sustainable technologies that support
ecosystem recovery. One promising solution is hydromulch, a
multi-component formulation composed of organic and
mineral materials, typically applied by hydraulic spraying.
Furthermore, increasingly stringent regulatory requirements
concerning the use of synthetic polymers in soil environments,
including restrictions related to residual acrylamide content
(EU Regulation 2023/2055), together with the principles of the
circular economy, are driving the development
of biodegradable materials for soil protection and reclamation.

The management of the continuously increasing volume of
textile waste, particularly materials containing natural fibers,
remains another significant environmental challenge.
Cellulose-based textile waste can serve as a valuable
component of hydromulch formulations, acting as a structural
fraction responsible for improving water retention, stabilizing
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soil surfaces, and enhancing conditions for seed germination
and plant establishment. The incorporation of biodegradable
textile waste into hydromulch systems is consistent with
circular economy principles, enabling both waste valorization
and improved efficiency of land reclamation and revegetation
processes.

This study presents a newly developed hydromulch
formulation based on locally sourced agricultural biomass,
cellulose-rich textile waste, and bioactive biopolymers
functioning as binders, including alginate, chitosan, and
carboxymethyl cellulose (CMC). These biopolymers represent
an environmentally friendly alternative to conventional
synthetic materials. Owing to their complete biodegradability
and their ability to interact with the soil matrix, they contribute
to the improvement of soil properties, including enhanced
water retention, improved aggregate stability, and stabilization
of soil moisture and temperature conditions. In addition, they
exhibit biostimulatory potential, promoting plant development
and supporting the activity of beneficial soil microorganisms.

Plate tests were conducted to evaluate the effects of
formulations containing a fibrous fraction and a chitosan/CMC
binder system on the germination capacity of selected plant
species, including Raphanus sativus. The obtained results
demonstrated that the investigated formulations significantly
stimulated seed germination and early plant growth, depending
on the concentration applied. These effects were reflected in
increased sprout length and enhanced aboveground biomass
production. The findings indicate that the developed
hydromulch exhibits considerable potential as a sustainable
material for soil reclamation, water retention enhancement,
and biological activation of degraded land.

Acknowledgement: This research was conducted as part of a
grant-funded project (no.00/BCG/01/00/1/3/041,
“Hydromulch for soil reclamation, plant biostimulation, and
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enhancement of surface water retention”), financed by the
Polish Ministry of Science and Higher Education.
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