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Ctvrtek odpoledne — Thursday afternoon 23.10.2025

13.30-14.00

14.00-14.10

14.10-14.20

14.20-15.00

Registrace ucastniki
Registration

Zahajeni 57. konference TEXCHEM-RegioTEX
Opening of the 57" TEXCHEM — RegioTEX
conference

Jan Marek, predseda STCHK

Uvodni slovo

Introduction and welcome

Jan Jarolim, 1. nameéstek hejtmana
Kralovéhradeckého kraje

TEMATICKA SEKCE , Priimyslové doktoraty —
nova pravidla pro financovani doktorskych
studijnich programu*

THEMATIC SECTION "Industrial Doctorates —
New Rules for Financing Doctoral Study Programs"

Vysoké Skoly a primysl ve spole¢ném vzdélavani
Ph.D. studentt — kriticky rozbor

Universities and industry in the joint education of
Ph.D. students — a critical analysis

Radim Hrdina, Fakulta chemicko-technologicka,
Univerzita Pardubice, Ceskd republika



Ctvrtek odpoledne — Thursday afternoon 23.10.2025

15.00-15.20

15.20-15.40

Aktivni pristup podniki ve vzdélavani Ph.D.
studentt

Active Involvement of Companies in the Education
of Ph.D. Students

Milos Beran, CLUTEX — klastr technické textilie.
Liberec, Ceskd republika

Doktorska studia na Fakulté textilni Technické
univerzity v Liberci

Doctoral studies at the Faculty of Textiles,
Technical University of Liberec

Iva Mertovd, Technickd univerzita v Liberci, Ceskd
republika

DISKUSE SE ZASTUPCI PODNIKU
0 moznostech vziajemné spoluprace
DISCUSSION WITH STAKEHOLDERS
about possibilities for mutual cooperation

Zakladni trendy vyvoje v ¢eském TOP a co lze
ocekavat v kratkodobém a stirednédobém
vyhledu

Basic trends in the development of the Czech TCI
and what can be expected in the short and medium
term

Jiri Cesal, ATOK — Asociace textilniho-odévniho-
kozedélného priimyslu, Praha, Ceskd republika

Vysledky evropského prizkumu: jak
spotiebitelé nakupuji a pecuji o textil

Results of a European Survey: How Consumers Buy
and Care for Textiles

Ladislava Zaklovd, SOTEX GINETEX CZ, z.s., Brno,
Ceskd republika



Ctvrtek odpoledne — Thursday afternoon 23.10.2025

15.40-16.00

16.00-16.20

16.20-16.40

16.40-17.00

Chemicka recyklace textilnich odpadi

Chemical recycling of textile waste

Radek Pjatkan, Ceskd technologickd platforma
PLASTY, Praha, Ceska republika

Prestavka — coffee break

Elektrochemicky onsite vyrobeny oxidant pro
modularni vyrobu peroxidu vodiku - HYPER
An electrochemically produced oxidiser for modular,
onsite generation of HY drogen PERoxide — HYPER
Brigita Hocevar®, Emina Novak®, Tomislav Blagec®,
David Jure Jovan®, Gregor Dolanc’, Hank
Vieeming®, Richard H. Heyn®, BlaZz Likozar”, Lenka
Martinkovd®,

¢ Kemijski Institut, Ljubljana, Slovinsko;

b Jozef Stefan Institut, Ljiubljana, Slovinsko,

¢ Process Design Center BV, Breda, Nizozemsko,
4SINTEF AS, Trondheim, Norsko,

¢ INOTEX spol. s r.o., Dvur Kralovée nad Labem,

Ceska republika

Enzymaticka povrchova uprava tézkych
biogennich vlaken (bHT) pro pouZiti ve vysoce
vykonnych kompozitech — EnTreHeaT

Enzymatic Surface Treatment of Biogene Heavy
Tows (bHT) for wuse in High-Performance
Composites - EnTreHeaT

Corinna Falck?, Elke Thiele”, Jan Marek %, Martin
Kyselka?, Holger Fischer”,

DScichsisches Textilforschungsinstitut eV,
Chemnitz, Némecko; ?INOTEX spol. s r.o., Dvir
Kralové nad Labem, Ceska republika; ¥ Faserinstitut
Bremen, Brémy, Nemecko




Ctvrtek odpoledne — Thursday afternoon 23.10.2025

17.00-17.20

19.30

Biotechnologie — nastroj udrzitelné obéhové
ekonomiky TOP

Biotechnology — a tool for sustainable circular
economy of TCI

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

Vecere, pratelské posezeni (Safari pivovar)
Partnering Dinner (Safari brewery)
https://www.safarigastro.cz/safari-pivovar/

Patek dopoledne — Friday morning 24.10.2025

08.55-09.00

09.00-09.20

09.20-09.40

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

Podpora textilniho primyslu pfi pfechodu na
cirkularni model vyroby v projektech CLUTEX
a CTPT

Driving the Textile Industry’s Transition to
Circularity: The Role of CLUTEX and CTPT
Projects

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

Projekt Horizont Europa — tExtended:
Replikacia inovacii v textilnom sektore a
spolupraca textilakov v regionoch

Horizon Europe Project — tExtended: Replication of
innovations in the textile sector and cooperation of
textile workers in regions

Michal Dlapka, NARA SK — Narodnad recyklacnd
agentura Slovensko, Zvolen, Slovenska republika


https://www.safarigastro.cz/safari-pivovar/

Patek dopoledne — Friday morning 24.10.2025

09.40-10.00

10.00-10.20

10.20-10.40

10.40-11.00

11.00-11.20

Recyklace a cirkularni vyuziti textilnich
materiala

Recycling and circular use of textile materials
Petra Dréhsler!, Daniel Sanétrnik!, Martina
Pummerova', Lenka Martinkovd?®, Jan Marek’

I Centrum polymernich systémii, Univerzita Tomdse
Bati v Zliné, Zlin, Ceska republika. >INOTEX spol.
s.r.o0., Dviir Krdlové n. L., Ceskd republika

Nositelna elektronika — aplikace vodivych
materiali do textilii a technologie enkapsulace
Wearable electronics — application of conductive
materials to textiles and encapsulation technology
Iva Hamanovd, VUB a.s., Usti nad Orlici, Ceskd
republika

Vyzvy ve stanoveni slouc¢enin regulovanych
legislativou REACH

Challenges in determination of REACH regulated
substances

Jakub Fojt, Textilni zkusebni ustav, s.p., Brno,
Ceska republika

Ovéreno od farmy az po produkt — certifikace
organické baviny v mezinarodnim systému
OEKO-TEX®

Verified from farm to product — Organic Cotton
certification in the International OEKO-TEX®
system

Dana Rdastocna — lIllova, OETI — Institut fuer
Oekologie, Technik und Innovation GmbH, Viden,
Rakousko

Prestavka — coffee break



Patek dopoledne — Friday morning 24.10.2025

11.20-11.40

11.40-12.00

12.00-12.20

12.20-12.40

Zabudovani biologicky aktivnich latek do vlaken
Incorporation of biologically active substances into
fibers

R. Hrdina', L. Burgert', I. Brozkovd', P. Motkovd',
M. Vydrzalovd', I. Stard’, R. Hrdina Jr.*;

'Fakulta ~ chemicko-technologickd, Univerzita
Pardubice,  Pardubice, Ceskd  republika; °
Prirodovedecka fakulta, Univerzita Karlova, Praha,
Ceska republika

Sulfonace Kkyseliny hyaluronové oxidem sirovym
Sulfonation of hyaluronic acid with sulfur trioxide
Veronika Dubskd’, A. Safonov!, R. Hrdina!, L.
Burgert!, I. BroZkovd!, P. Motkovad', M. VydrZalovd',
L. Stard’, R. Hrdina Jr.*;

'Fakulta  chemicko-technologickd, Univerzita
Pardubice,  Pardubice, Ceskd  republika; °
Prirodovedecka fakulta, Univerzita Karlova, Praha,
Ceskd republika

Odstranovani fosforu z pracich vod po aplikaci
nehorlavé Gpravy na polyester

Removal of phospohorus from wash water after
application of non-flammable treatment to polyester
Marika Tringelovd!, Tomas Weidlich?, ' TEBO, a.s.,
Novd Veéelnice, Ceskd republika; *Fakulta chemicko-
technologicka, Univerzita Pardubice, Pardubice,
Ceska republika

Ukéazka principu “D4R” na vyvoji kobercii z
lykovych vlaken

Demonstration of the “D4R” principle in the
development of bast fiber carpets

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




Patek dopoledne — Friday morning 24.10.2025

12.40-13.00

13.00-13.10

Vliakenné mikroplasty

Fibrous microplastics

Jakub Wiener, Fakulta textilni, Technicka
univerzita v Liberci, Liberec, Ceskd republika

Z.akonc¢eni konference

Closing of the conference
Jan Marek, predseda STCHK
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UVODEM

Abychom na letoSni 57. TEXCHEM-RegioTEX konferenci
STCHK nesedéli s prazdnyma rukama (a jak se stalo tradici, 4.
Cislo ro¢nikt Zpravodaje také pomaha ve formé strucnych
souhrnit pfednaSek udrZet si jejich obsah v paméti, resp.
poskytuje moznost si obsah prezentaci v pisemné formée zpétné
dohledat), dostavate do rukou toto ¢islo Zpravodaje (v poradi
uz 132.1), kter¢ je jejim sbornikem. A podivame se po €ase do
kolébky STCHK — Dvora Kralové nad Labem.

Jak uz jsme avizovali, jednim z rozhodnuti ,,Fialkové* vlady,
snazici se (nechci fici ,,za kazdou cenu‘) kamuflovat jeji
uspornd opatieni, je i sniZeni statni podpory doktorandskych
studii a zamér zavést jejich spolufinancovani primyslovou
sférou. Tak, aby se pomohl vytvorit smysluplny systém, ktery
by mohl podpoftit vyuziti akademického zazemi pro potiebné
inovace a podporu pozic pramyslovych partneri na trzich,
bude prvni blok prezentaci obsahovat prezentace univerzit
s textilni vyukou (CHTF UPA a TUL FT). Vyuzijme této
ptilezitosti 1 k upfesnéni moznych tematickych okruhi tohoto
systému. To souvisi 1 s nezbytnym zajisténim ,,nové krve* do
TOP, jehoz expertni zakladna u nas 1 v celoevropském métitku
starne.

Poslechneme si 1 pohled ATOK na zakladni sméry dalSiho
vyvoje Ceského TOP v nejblizSi budoucnosti. ProtoZze
rozhodujicimi partnery pro uspé$né postaveni na trhu jsou
zékaznici, rozebereme vysledky evropského prizkumu, jak a
co nakupuji a jak pecuji o textilni vyrobky. A na dikaz toho,
ze funkcionalizace, zejména ta realizovand uplatnénim
biotechnologii je setrvale vyznamnym motorem rozvoje TOP
a tlak na udrzitelnost zvyraziuje 1 obéhové hospodaftstvi, tj.
vraceni textilii po doziti a recyklaci zpét na pocatek vyrobniho
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fetézce, budou diskutovany nékteré moznosti, jak tento rezim
dostat do uzavien¢ho cyklu.

Univerzitni pracovisté, ale 1 inovacni firmy — ¢lenové STCHK
spolu s CTPT a klastrem CLUTEX pokraduji v zapojeni do
mezinarodnich projektovych konsorcii, kterd vedle souméteni
svych moznosti v mezinarodnim métitku vyuZivaji moZnost
danou multidisciplinarnim profilem feSiteld. Moderni
nastupujici vlakna se stavaji nositeli biologicky aktivnich
funkci. V programu budou prezentovany vysledky evropskeého
projektu HYPER, jehoZ partnerem je také INOTEX, na
mozZnosti ptipravy peroxidu vodiku elektrochemickou cestou
namisto petrochemické baze. Bude moZno posoudit, jak dalece
je mozné a efektivni touto cestou pfiiblizit produkci peroxidu
do provozil zuSlechtoven. Zamér je feSen 1 s partnery —
uzivateli peroxidu v papirenském pramyslu.

Ani na moznosti snizeni ekologickych zatézi program 57.
TEXCHEM-RegioTEX nezapomind — budou prezentovany
moznosti odstranovani fosforu z pracich vod po nehoflavé
upravé nebo v soucasnosti frekventovany  problém
vlakennych/mikrofibrilarnich mikroplasti. A zaStitu nad nim
drzi opét vicehejtman KHK, ktery je soucasné i starostou
meésta Dvora Kralové nad Labem, kde se s vami téSime na
setkani.

Tak ptijd’te pobejt — a spole¢né zauvazovat, kam smérovat
aktivity STCHK do budoucna. Vezméte s sebou 1 vase mladé
kolegy a pokud vam chybi, vratme se na zaatek tohoto
uvodniku a zkusme nasmérovat 1 ty, kdo pecuji o jejich vyuku
— a také moznosti, jak uz ve fazi ptipravy zajem o nasi profesi
zatraktivnit. Ze volba textilni profese neni $lapnutim do...
vedle!

J. Marek — predseda STCHK, rijen 2025
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INTRODUCTION

So that we don't sit empty-handed at this year's 57th
TEXCHEM-RegioTEX STCHK (and as has become a
tradition, the 4th issue of the Newsletter also helps to retain the
content of the lectures in the form of brief summaries, or
provides the opportunity to trace the content of the
presentations in written form), you are receiving this issue of
the Newsletter. And after a while, we will take a look at the
cradle of STCHK — Dviir Kralové nad Labem.

As we have already announced, one of the decisions of the
,Fialka® government, trying (I do not want to say "at all costs")
to camouflage its austerity measures, is to reduce state support
for doctoral studies and the intention to introduce their co-
financing by the industrial sphere. In order to help create a
meaningful system that could support the use of academic
facilities for necessary innovations and support the positions
of industrial partners in the markets, the first block of
presentations will include presentations by universities with
textile education (CHTF UPA and TUL FT). Let us also use
this opportunity to specify possible thematic areas of this
system. This is also related to the necessary provision of "new
blood" to the TCI, whose expert base is aging in our country
and on a European scale.

We will also listen to ATOK's view on the basic directions of
further development of Czech TCI in the nearest future. Since
customers are the decisive partners for a successful position on
the market, we will analyze the results of a European survey
on how and what they buy and how they care for textile
products. And as proof that functionalization, especially that
implemented through the application of biotechnology, is a
continuously important engine for TCI development and the
pressure on sustainability is also highlighted by the circular
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economy, i.e. returning textiles after their life and recycling
them back to the beginning of the production chain, some
options for bringing this regime into a closed cycle will be
discussed.

University workplaces, but also innovative companies —
members of STCHK together with CTPT and the CLUTEX
cluster continue to participate in international project
consortia, which, in addition to comparing their capabilities on
an international scale, use the opportunity given by the
multidisciplinary profile of the researchers. Modern emerging
fibers are becoming carriers of biologically active functions.
The program will present the results of the European HYPER
project, of which INOTEX is also a partner, on the possibility
of preparing hydrogen peroxide electrochemically instead of
using a petrochemical base. It will be possible to assess how
far it 1s possible and effective to bring peroxide production
closer to the operations of refining plants in this way. The plan
is also being addressed with partners — peroxide users in the
paper industry.

The 57th TEXCHEM-Regiotex program does not forget about
the possibilities of reducing ecological burdens either — the
possibilities of removing phosphorus from washing water after
non-flammable treatment or the currently frequent problem of
fibrous/microfibrillar microplastics will be presented. And it is
again under the patronage of the Vice-Governor of the Czech
Republic, who is also the mayor of Dviir Kralové nad Labem,
where we look forward to meeting you.

So come and have a run — and together consider where to direct
STCHK's activities in the future. Take your young colleagues
with you and if you miss them, let's go back to the beginning
of this editorial and try to direct those who take care of their
education — and also the possibilities of how to make interest
in our profession attractive already in the preparation phase.

15



That choosing a textile profession is not stepping into... the
wrong place!

Jan Marek — President of STCHK, October 2025
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ANOTACE PREDNASEK
57. ROCNIKU KONFERENCE
»TEXCHEM-RegioTEX*

TEMATICKA SEKCE , Primyslové doktordty — novd
pravidla pro financovani doktorskych studijnich programii“

THEMATIC SECTION '"Industrial Doctorates — New Rules
for Financing Doctoral Study Programs'"’

Vysoké Skoly a primysl ve spoleCcném vzdélavani Ph.D.
studentii — kriticky rozbor

Universities and industry in the joint education of Ph.D.
students — a critical analysis

Radim Hrdina, Fakulta chemicko-technologickd, Univerzita
Pardubice, Ceska republika

Ptednaska se zabyva problematikou vysokych §kol a priimyslu
ve spolecném vzdélavani Ph.D. studentd, kde tato moznost
vyvstava s pfijetim novely vysokoSkolského zakona.
V kritickém rozboru jsou ukdzany obecné¢ podminky této
spoluprace, prilezitosti pro vysoké Skoly a primysl, a rovnéz
kritickd mista a protikladné ndzory na toto spolecné
vzdélavani.

The lecture deals with the issue of universities and industry in
the joint education of Ph.D. students, where this possibility
arises with the adoption of the amendment to the Higher
Education Act. The critical analysis shows the general
conditions of this cooperation, opportunities for universities
and industry, as well as critical points and opposing views on
this joint education.
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Zakladni trendy vyvoje v ¢eském TOP a co lze ofekavat
v kratkodobém a stfednédobém vyhledu

Basic trends in the development of the Czech TCI and what
can be expected in the short and medium term

Jiri Cesal, ATOK — Asociace textilniho-odévniho-koZedélného
primyslu, Praha, Ceska republika

Prezentace zachycuje vyvoj Ceského textilniho a odévniho
prumyslu v poslednich dvou dekadach stim, ze si vS8ima
hlavnich charakteristik, jako jsou pocet subjektii podnikajicich
v odvétvi, polty zaméstnancl, trzby, mzdy a domdaci a
zahrani¢ni obchod. Soucasné se snazi zakladni promény
odvétvi vsadit do SirSich spoleCenskych a mezinarodnich
souvislosti. Zavérecnd Cast je vénovana evropské reflexi a
spolecnému usili textilnich a od&vnich asociaci branit se
soucasnym negativnim trendim ovliviiyjicich podminky pro
podnikani v textilnim a odévnim oboru.

The presentation describes the development of the Czech
textile and clothing industry in the last two decades, noting the
main characteristics, such as the number of entities operating
in the sector, the number of employees, sales, wages and
domestic and foreign trade. At the same time, it tries to place
the basic changes in the sector in broader social and
international contexts. The final part is devoted to European
reflection and the joint efforts of textile and clothing
associations to resist the current negative trends affecting the
conditions for doing business in the textile and clothing sector.
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Vysledky evropského priuzkumu: jak spotrebitelé
nakupuji a pecCuji o textil

Results of an European Survey: How Consumers Buy and
Care for Textiles

Ladislava Zaklovd, SOTEX GINETEX CZ, z.s., Brno, Ceskd
republika

Prispévek predstavuje vysledky mezinarodniho prizkumu
realizovaného agenturou IPSOS pro GINETEX na konci roku
2024, ktery mapoval chovani spotiebiteli pii nakupu textilu a
jejich ptistup k péci o né€j. Zjisténi ukazuji, ze hlavnimi faktory
pii rozhodovani o nakupu jsou cena, komfort a vzhled, zatimco
kvalita hraje spiSe doplitkovou roli. V oblasti péce o textil
spotfebitelé¢ deklaruji snahu prodlouzit Zivotnost vyrobkl a
predchazet jejich poSkozeni, pfiCemzZz dominantni motivaci je
uspora ndkladd. Prizkum dale odhalil vysoky podil
respondentli, ktefi odstranuji etikety z odévli, a soucasné
silnou poptavku po srozumitelnéjSim oznacovani — napiiklad
doplnéni symboli o textové vysvétleni. V prizkumu se
otevrela také otazka elektronické etikety jako mozného fesSeni
budoucich informacnich poZadavkii. Prezentace nabidne
podrobngjsi pohled na vysledky ziskané v Ceské republice a
jejich souvislosti s celoevropskymi trendy.

The presentation will cover the results of an international
survey conducted by Ipsos for GINETEX at the end of 2024.
The survey mapped consumer behaviour when buying textiles,
as well as their attitudes towards textile care. The findings
show that price, comfort and appearance are the main factors
influencing purchasing decisions, while quality plays a more
supplementary role. In terms of textile care, consumers express
a desire to extend product longevity and prevent damage,
driven primarily by cost savings. The survey also revealed that
a large number of respondents remove labels from garments
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and that there is a strong demand for clearer labelling, such as
adding text explanations to symbols. The survey also raised the
possibility of using electronic labels to meet future information
requirements. This presentation will offer a more detailed view
of the results obtained in the Czech Republic and how they
relate to European trends.

Chemicka recyklace textilnich odpadu
Chemical recycling of textile waste

Radek Pjatkan, Ceskd technologicka platforma PLASTY,
Praha, Ceska republika

Rostouci legislativni pozadavky spolecné s dynamickym
naristem vyroby textilii kladou zvySeny diraz na zajiSténi
principli cirkuldrni ekonomiky pti vyrobé textilnich materiala
1 hotovych vyrobkti. Diiraz na udrzZitelnost a ptisné pozadavky
na kvalitu surovin nuti vyrobce hledat stale inovativnéjsi
zpusoby recyklace a regenerace vSech dostupnych textilnich
odpadil. S ohledem na nartstajici objemy téchto odpadu je
nezbytn¢ hledat nové metody jejich efektivniho vyuZiti,
zejména s cilem minimalizovat negativni dopady textilniho
primyslu na Zivotni prostiedi.

Vyznam rozvoje chemické recyklace je zieymy v kontextu
globaln¢ expandujiciho textilniho primyslu, jenZ produkuje
vice nez 92 milionil tun odpadu ro¢né, pticemZ méné nez 1 %
je recyklovano zpét do textilnich produkti. Masivni produkce
textilniho odpadu vyznamné ptispiva k znecisténi vody (az 20
% globalniho znecisténi souvisi s barvenim a Upravami textilii)
a k emisim sklenikovych plynli. SoucCasnd mira chemickeé
recyklace textilu se odhaduje na piiblizné¢ 0,5 %, avSak v
poslednich letech je patrny vyrazny rozvoj, zejména diky
pokroku v mikrovinnych a hybridnich dopolymeracnich
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technologiich. Ocekava se, ze do roku 2030 by mohla
recyklace vzrist az na 20 %.

Ocekavany rozvoj recyklace textilu tzce souvisi s novymi
upravami systémil rozsifené¢ odpovédnosti vyrobce (EPR),
které maji za cil podpoftit sbér a tfidéni textilnich materiald v
EU 1 v USA a napomoci dosazeni legislativnich cilli. Pro
zajiSténi dostatecného vstupu materidlu pro chemickou
recyklaci je nezbytny rozvoj tridicich linek idedlné
propojenych s technologiemi ptedupravy textilniho odpadu.
Pravé tyto operace jsou kliCcové pro dosazeni pozadované
efektivity navazujicich recyklacnich procesi. V obou
piipadech dochazi k vyraznému narGstu vyuzZiti umgélé
inteligence a robotizace. Soucasn€ sili snaha o harmonizaci
oznacovani textilnich vyrobkli, coZ umoziuje piesngjsi a
bezpecng;si tridéni.

Prezentace bude zamétena na pokrocila technologické feSeni v
oblasti chemické recyklace textilnich odpadl prostiednictvim
chemickych a termochemickych procesi. Strucné budou
zminény 1 fyzikalni metody recyklace, které se pohybuji na
rozhrani mezi chemickou a mechanickou recyklaci a Casto
predstavuji teSeni pro specifické problémy (naptiklad
odstranéni barviv). Tyto technologie 1ze Casto nalézt ve fazi
pfedupravy textilniho odpadu jako jednu z nckolika
dostupnych cisticich metod.

Chemicka recyklace nabizi komplexni doplnéni mechanické
recyklace textilii a pfedstavuje zejména udrzitelnou alternativu
jejich spalovani, tj. vyrazné ovlivni vysledné¢ emise spojené
s textilnim pramyslem. Dovoluje také zachovani kvality
materidli na Urovni primarnich surovin — samoziejm¢é v
zavislostt na kvalit¢ vstupniho odpadu. Nezanedbatelnou
vyhodou chemickych recykla¢nich metod je rovnéZ moZnost
odstranéni veSkerych dodate¢nych uprav textilnich vlaken a
jejich regenerace, coZ umoznuje opakované vyuZiti bez
zasadniho omezeni nasledné¢ aplikace.
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Prezentace také ptedstavi ptehled aktualné dostupnych metod
chemickeé recyklace, zahrnujici ptiklady praktického vyuziti v
této oblasti, a nastini ocekavané inovace, které mohou zasadné
ovlivnit budoucnost recyklace textilnich odpadii.

Growing legislative requirements, combined with the dynamic
increase in textile production, are placing greater emphasis on
ensuring the principles of the circular economy in both the
manufacturing of textile materials and finished products. The
focus on sustainability and strict raw material quality
requirements forces producers to seek increasingly innovative
ways to recycle and regenerate all available textile waste.
Given the rising volumes of this waste, it is essential to search
for new methods of efficient utilization, especially with the
goal of minimizing the negative impacts of the textile industry
on the environment.

The significance of developing chemical recycling becomes
evident in the context of a globally expanding textile industry,
which produces more than 92 million tons of waste annually,
with less than 1 % recycled back into textile products. Massive
textile waste production significantly contributes to water
pollution (up to 20 % of global contamination is associated
with the dyeing and treatment of textiles) and greenhouse gas
emissions. The current rate of chemical textile recycling is
estimated at approximately 0.5 %, but recent years have seen
marked progress, especially thanks to advancements in
microwave and hybrid depolymerization technologies. It is
expected that by 2030, recycling rates could increase up to 20
%.

The anticipated development of textile recycling is closely
linked to new adjustments in Extended Producer
Responsibility (EPR) systems, which aim to support the
collection and sorting of textile materials both in the EU and
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the USA and help achieve legislative targets. To ensure
sufficient input of material for chemical recycling, it is
essential to develop sorting lines that are ideally integrated
with pre-treatment technologies for textile waste. These
operations are crucial for achieving the desired efficiency in
subsequent recycling processes. In both cases, there is a
significant increase in the use of artificial intelligence and
robotics. Meanwhile, efforts to harmonize textile product
labeling are intensifying, allowing for more accurate and safer
sorting.

The presentation will focus on advanced technological
solutions in the field of chemical recycling of textile waste
through chemical and thermochemical processes. Physical
methods of recycling, which operate at the intersection of
chemical and mechanical recycling and often provide
solutions for specific challenges (such as dye removal), will
also be briefly mentioned. These technologies are frequently
used in the pretreatment phase of textile waste as one of several
available cleaning methods.

Chemical recycling provides a comprehensive complement to
the mechanical recycling of textiles and serves as a sustainable
alternative to incineration, significantly affecting the resulting
emissions associated with the textile industry. It also allows
the material quality to be maintained at the level of primary
raw materials—of course, depending on the quality of the
input waste. A considerable advantage of chemical recycling
methods is their ability to remove all additional modifications
from textile fibers and enable their regeneration, which permits
repeated use without major limitations for subsequent
applications.

The presentation will also provide an overview of currently
available methods of chemical recycling, including examples
of practical applications in this field, and will outline expected
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innovations that could fundamentally influence the future of
textile waste recycling.

Elektrochemicky onsite vyrobeny oxidant pro modularni
vyrobu peroxidu vodiku - HYPER

An electrochemically produced oxidiser for modular,
onsite generation of HYdrogen PERoxide - HYPER

Brigita Hocevar®, Emina Novak®, Tomislav Blagec®, David
Jure Jovan®, Gregor Dolanc’, Hank Vleeming®, Richard H.
Heyn®, Blaz Likozar’, Lenka Martinkovd®

¢ Kemijski Institut, Hadrihova 19, 1001 Ljubljana, Slovinsko,
brigita.hocevar@ki.si

b Jozef Stefan Institut, Jamova cesta 39, 1000 Ljubljana,
Slovinsko, gregor.dolanc(@ijs.si

¢ Process Design Center BV, Catharinastraat 21, Breda,
Nizozemsko, vieeming(@process-design-center.com

4 SINTEF AS, Strindvegen 4, Trondheim, Norsko,

¢ INOTEX spol. sr.o., Dviir Krdlové nad Labem, Ceskd
republika, martinkova(@inotex.cz

Projekt HYPER si klade za cil demonstrovat Skalovatelny,
modularni elektrochemicky proces pro vyrobu peroxidu
vodiku (H20-) na urovni technologické ptipravenosti (TRL) 6.
Peroxid vodiku, dalezit¢ oxidac¢ni ¢inidlo Siroce pouzivane v
celulozovém, papirenském, textilnim a chemickém primyslu,
se v sou€asnosti vyrabi antrachinonovym procesem, ktery je
energeticky ndro¢ny, centralizovany a spoléha na fosilni
zdroje. HYPER navrhuje udrZitelnou alternativu vyvojem
noveho procesu, ktery k elektrochemické vyrobé
persiranovych meziprodukti ze siranli vyZaduje pouze vodu a
elektfinu. Toto stabilni oxidac¢ni Cinidlo se pote v ptipadée

24


mailto:brigita.hocevar@ki.si
mailto:gregor.dolanc@ijs.si
mailto:vleeming@process-design-center.com
mailto:martinkova@inotex.cz

potieby pfeméni na H:0: hydrolyzou, ¢imz se efektivné
uzavira smycka siranli. Pf1 napdjeni z obnovitelnych zdroji
elektfiny ma tento ptistup potencial snizit emise CO: az o 75
% a zaroven umoznit decentralizovanou a flexibilni vyrobu
HZOZ.

Elektrochemické a nasledné procesy jiz byly vyvinuty a
optimalizovany v laboratornim métitku. Koncentraci H20: az
10 % bylo dosazeno diky vysoké uCinnosti hydrolyzy
pohybujici se kolem 96 %. Zahrnutim kroku odpafovani bylo
mozné koncentrace déle zvysit na vice nez 30 %. Pfechodem
z davkového provozu na kontinualni provoz utilizace (proces
hydrolyzy — stripovani — kondenzace) bylo moZné vyrazné
zkratit celkovou dobu procesu pii zachovani nebo dokonce
zlepSeni UCinnosti a koncentrace konecne¢ho produktu.
Vyrobené roztoky H:0: byly testovany ve spolupraci se
spole¢nosti Inotex (Ceska republika) pro béleni realnych
vzorka textilii. Jejich analyza potvrdila, Ze peroxid vodiku
vyrobeny systtmem HYPER je v rozmezi koncentraci a
kvality komeréné dostupnych produkti. VSechny bélici testy
byly provedeny uspéSné, coz potvrdilo vhodnost peroxidu
vodiku vyroben¢ho pomoci syst¢mu HYPER pro primyslove
aplikace.

Tato GspéSna validace byla dlilezitym milnikem, ktery umoZznil
rozSifeni technologie na pilotni Uroven. Na zakladé
experimentalnich vysledku a provoznich dat projektovy tym
pirezkoumal a optimalizoval ptislusné procesni parametry, aby
zajistil lepSi vykon a Skalovatelnost. Byla vyvinuta, postavena
a CasteCné otestovana pilotni jednotka na urovni TRL 4-5.
Byly instalovany a otestovany vSechny automatizacni
komponenty — senzory, ak¢ni Cleny, fidici jednotka, signalni
pfipojeni a fidici software. Ridici systém je béhem uvadéni do
provozu neustale vylepSovan. Pilotni jednotka TRL 4-5 bude
integrovana do provozu spole€nosti Inotex, zatimco pilotni
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jednotka TRL 6 bude pouzivana ve spolecnosti Belinka, coz je
vyrobce peroxidu vodiku ve Slovinsku.

PfedbéZné hodnoceni ukazuje, Ze ackoli elektrochemicky
proces HYPER v soucCasné dobé zaostava za konvencni
antrachinonovou cestou, co se tyCe nakladi a dopadu na
zivotni prostiedi, probihajici optimalizace a pfistup k
nizkondkladové obnovitelné elektfiné by z néj mohly ud¢lat
zivotaschopné, flexibilni a ekologi¢téjsi feSeni pro
decentralizovanou vyrobu peroxidu vodiku, zeyména pro malé
az sttedni aplikace, jako je textilni pramysl.

The HYPER project aims to demonstrate a scalable, modular
electrochemical process for the production of hydrogen
peroxide (H20:) at technology readiness level (TRL) 6.
Hydrogen peroxide, an important oxidant widely used in the
pulp, paper, textile and chemical industries, is currently
produced using the anthraquinone process, which is energy-
intensive, centralised and relies on fossil resources. HYPER
proposes a sustainable alternative by developing a novel
process that requires only water and electricity to
electrochemically produce persulphate intermediates from
sulphates. This stable oxidant is then converted to H.O- via a
hydrolysis stripping step when required, effectively closing the
sulphate loop. When powered by renewable electricity, this
approach has the potential to reduce CO- emissions by up to
75 % while enabling decentralised and flexible production of

H20o.

The electrochemical and downstream processes have already
been developed and optimised on a laboratory scale. H20-
concentrations of up to 10 % have been achieved with high
hydrolysis stripping efficiencies of around 96 %. By including
an evaporation step, the concentrations could be further
increased to over 30 %. By switching from batch operation to
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continuous operation of the utilizer (hydrolysis — stripping —
condensation process), the overall process time could be
significantly reduced while maintaining or even improving
efficiency and end product concentration. The H20- solutions
produced were tested in collaboration with Inotex (Czech
Republic) for bleaching real textile samples. Their analysis
confirmed that the hydrogen peroxide produced by the
HYPER system is within the concentration and quality range
of commercially available products. All bleaching tests were
carried out successfully, confirming the suitability of the
hydrogen peroxide produced with HYPER for industrial
applications.

This successful validation was an important milestone that
enabled the technology to be scaled up to pilot level. Based on
the experimental results and operational data, the project team
reviewed and optimised the relevant process parameters to
ensure improved performance and scalability. A TRL 4-5 pilot
plant was developed, built and partially tested. All automation
components — sensors, actuators, control unit, signal
connections and control software — were installed and tested.
The control system is being continuously improved during
commissioning. The TRL 4-5 pilot plant is to be integrated
into Inotex's operations, while the TRL 6 pilot plant is to be
used at Belinka, a producer of hydrogen peroxide in Slovenia.

A preliminary assessment shows that while the
electrochemical HYPER process currently lags behind the
conventional anthraquinone route in cost and environmental
impact, ongoing optimisation and access to low-cost
renewable electricity could make it a viable, flexible, and
greener solution for decentralised hydrogen peroxide
production, particularly for small to medium-scale
applications like the textile industry.
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Enzymaticka povrchova uprava tézkych biogennich
vlaken (bHT) pro pouziti ve vysoce vykonnych
kompozitech — EnTreHeaT

Enzymatic Surface Treatment of Biogene Heavy Tows

(bHT) for wuse in High-Performance Composites —
EnTreHeaT

Corinna Falck!, Elke Thiele!, Jan Marek °, Martin Kyselka’,
Holger Fischer’

I'Scichsisches Textilforschungsinstitut e.V. — STFI -, Chemnitz,
Nemecko

2 INOTEX spol. sr.o., Dvir Krdlové nad Labem, Ceskd
republika

3 Faserinstitut Bremen e.V. — FIBRE-, Brémy, Némecko

Projekt EnTreHeaT si klade za cil zlepSit povrchovou interakci
mezi nenamacenymi zelenymi loupanymi prouzky konopné
kliry a béznymi termosetovymi matricemi.

Byl zvolen biotechnologicky ptistup k odhaleni povrchovych
konopnych vlaken v lykové kilife pomoci typu ,,enzymatického
leptani“. To umozZiuje pifimé spojeni mezi jednotlivymi
konopnymi vlakny na povrchu lyka a nanesenou kompozitni
matrici, ¢imzZ se zajistuje vysoky mechanicky vykon. Proces
lze provadét modifikovanou metodou postiiku s pouzitim
minimalniho mnoZstvi kapaliny ve srovnani se standardnimi
enzymaticky fizenymi reakcemi. Z predchozich praci je znama
fada enzymi, u kterych se prokazalo, Ze plsobi pfii
odstraiovani pektinit a hemiceluloz ze svazkii konopnych
vlaken (tj. hemicelulozy, pektindzy). Nékolik dalSich enzymu
(véetné celulaz) se pouziva v textilnim primyslu k povrchové
modifikaci textilnich struktur za uc¢elem dosazZeni specialnich
efekti, jako je ,,stone-washed‘ — opirani pemzovymi kaminky.
Tyto enzymy budou v projektu testovany nasimi vyzkumnymi
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partnery, aby se zjistila kombinace s nejlepSi vhodnosti pro
povrchoveé leptani prouzki konopné kary.

V STFI se vyzkum v ramci projektu zaméiuje na vSechny
kroky zpracovani kiiry z konopného lyka na polotovary. Po
enzymatickém oSetfeni vyzkumnymi partnery vyrabi STFI
kompozity a testuje mechanické vlastnosti vSech vzorki.

V prezentaci budou prezentovany vSechny kroky sklizné,
loupani a pfipravy konopného Ilykového materidlu pted
zahajenim enzymatického procesu.

The project EnTreHeaT aims to improve the surface
interaction between no retted green peeled hemp bark stripes
and common thermoset matrices.

A biotechnological approach has been selected to uncover the
surface-near hemp fibres in the hemp bast bark by a type of
‘enzymatic etching’. This enables a direct coupling between
the hemp single fibres at the hemp bast surface and the applied
composite matrix to ensure high mechanical performance. The
process can be performed by a modified spray method using
minimal amounts of liquid compared to standard enzyme-
driven reactions.

From preceding work, a range of enzymes is known, which
have been proven to act in removing pectins and
hemicelluloses from hemp fibre bundles (i.e. hemicelluloses,
pectinases). Several more enzymes (including cellulases) are
in use in the textile industry for surface modification of textile
structures to achieve special effects like “stone-washed”.
These will be tested in the project by our research partners to
find out the combination with best suitability in surface-
etching of hemp bark stripes.

In STFI the content of research is focused on all the step’s for
processing the hemp bast barks to semi-finished products.

29



After the enzymatic treatment by the research partners STFI
produces the composites and tests the mechanical properties of
all the samples.

In the presentation all steps of harvesting, peeling and
preparation of the hemp bast material before the enzymatic
process starts will be presented.

Biotechnologie — nastroj udrzitelné obéhové ekonomiky
TOP

Biotechnology — a tool for sustainable circular economy of
TCI

Jan Marek, INOTEX spol. s r.o., Dviir Krdlové nad Labem,
Ceska republika; marek@inotex.cz

Po Iétech, kdy se zdalo, Ze tradi¢ni odvétvi textilniho primyslu
nema v regionalnich i celoevropské primyslové strategii misto
a kdy se tézisté jejich produkce stéhovalo do levné&jSich,
zejména asijskych zemi, doSlo k rozhodnuti Evropského
parlamentu (2022) pfijmout program jeho revitalizace v
Evropé, kde je vEétsi poptavka po textiliich s vyssi pfidanou
hodnotou, existuji ale 1 podplirna odvétvi na znacn¢ Urovni
rozvoje. A s vyhledavanim progresivnich smértt jeho
technologickych 1 vyrobkovych inovaci se dale zvyraznila role
biotechnologii, jako soucasti multidisciplinarniho pfistupu,
ktera je odivodnéna tim, Ze dochazi k bouflivému rozvoji
prumyslu, ktery s nimi pracuje. Cilem biotechnologii je
nahrada limitovanych fosilnich zdroji  obnovitelnou
biomasou. Vyhodnost podporuje i orientace na komplexni, co
mozna bezodpadové vyuziti vedlejSich zdrojii a z agrarni a
potravinaiské produkce. Vede k snizovani uhlikové stopy a tim
zvyraznéni udrzitelné CistSi produkce, vcetné zhodnocovani
lokalnich zdrojii. Vytvari se tak mozZnosti dal§iho snizovani
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negativnich vlivii textilni produkce — snizovani zatézi
prostiedi a spotfeby a kontaminace technologickych vod
nahradou rizikovych chemickych systému.

Kde lezi zdklady mozZnych vyhod rozSifovani uplatnéni
biotechnologii v TOP? K orientacti na zajiStovani
obnovitelnych zdrojl je lze vyuzit k biosyntéze vldkennych
polymerii (PET, bioceluldza, BioPA, PLA, PHA) jez alespon
z Casti vychazejyi z pfirodnich biomateriali — jiz dnes lze
hodnotit jejich pouziti stupném TRL 3-6" (u PLA i 8-9). Na
stejné uUrovni vyuzitelnosti jsou 1 biopolymery pro
funkcionalizaci textilnich substrat (hydrofobace pomoci
hydrofobind, biofilmii s AMB/AV ochranou, potencidlné¢ FR
apod.).

K nahradé chemickych postupil se rozsifuji moznosti Setrné
modifikace vlastnosti vlakennych polymeri (véetné PES, PA)
— prezentovany budou i existujici enzymove systémy z palety
TPP INOTEX, které lze hodnotit stupném TRLS8-9. S
rozvojem ob&hove ekonomiky budované na recyklaci textilii —
a to 1 v pfipadech ¢etného znovuvyuziti smésovych textilii 1ze
najit piiklady separace a recyklace pomoci enzymi
(CARBIOS-FR pro Ba/PES), kter¢ se diky budovanym
prumyslovym kapacitam dostdvaji nad TRL 6, bliZici se k
TRLO. Perspektivné se bude sledovat moznost imobilizace a
recyklace enzymu samotnych k dalsi aspote jiz tak nizkée jejich
spotieby (prozatim je na urovni TRL 3-5).

Ze se pod pojmem ,,bio — pro textil“ neskryva pozvanka do
kina prokazuje i fakt, Ze se jedna o nastroje dlouhodobych
strategii revitalizace (nejen) evropskeho textilu, které¢ jsou

obsahem inovac¢nich zamér SRIA ETP FTC (04/2022) — v
prezentaci budou konkrétni moZznosti diskutovany.

Predestteme, Ze  potencialni  vyuziti  enzymovych
biokatalyzatorii a bioprocesti bude popisovat moZnosti vyuziti
selektivni enzymoveé biokatalyzy ve vySe zminénych
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aplikacich, nastupujici vyznam biopolymeri 1 moZnosti
udrzitelnosti diky obnovitelnym vldkennym zdrojtim.

D TRL = Technology Readiness Level; Urover technologické
pripravenosti. S vy$si hodnotou stoupd moznost prumyslového
vyuziti

After years when it seemed that the traditional textile industry
sector had no place in regional and pan-European industrial
strategies, and when the core of their production was moving
to cheaper, especially Asian countries, the European
Parliament decided (2022) to adopt a program for its
revitalization in Europe, where there is a greater demand for
textiles with higher added value, but there are also supporting
sectors at a significant level of development. And with the
search for progressive directions of its technological and
product innovations, the role of biotechnology as part of a
multidisciplinary approach has been further emphasized,
which is justified by the fact that there 1s a rapid development
of the bio-based industry that works with them. The goal of
biotechnology is to replace limited fossil resources with
renewable biomass. The advantage is also supported by the
focus on comprehensive, as waste-free use of secondary
resources as possible and from agricultural and food
production. It leads to a reduction in the carbon footprint and
thus the enhancement of sustainable cleaner production,
including the recovery of local resources. This creates
opportunities for further reduction of the negative effects of
textile production — reducing environmental burdens and lover
consumption and contamination of process waters by
replacing risky chemical systems.

Where do the foundations of the possible benefits of expanding
the application of biotechnology in the TOP lie? To focus on
the provision of renewable resources, they can be used for the
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biosynthesis of fibrous polymers (PET, biocellulose, BioPA,
PLA, PHA), which are at least partially based on natural
biomaterials — their use can already be evaluated at TRL 3-6 D
(for PLA 8-9). At the same level of applicability are also some
biopolymers for the functionalization of textile substrates
(hydrophobization using hydrophobins, biofilms with
AMB/AV protection, potentially FR etc.).

In addition to the substitutes for chemical processes, the
possibilities of gentle modification of the properties of fiber
polymers (including PES, PA) are being expanded — existing
enzyme systems from the TAA INOTEX palette, which can be
evaluated by TRL 8-9, will also be presented. With the
development of a circular economy built on the recycling of
textiles — even 1n cases of numerous reuse of mixed textiles,
examples of separation and recycling using enzymes
(CARBIOS-FR for Ba/PES) can be found, which, thanks to the
industrial capacities being built, are above TRL 6, approaching
TRL 9. In the future, the possibility of immobilization and
recycling of enzymes themselves will be monitored to further

save their already low consumption (actually at the TRL level
of 3-5).

The fact that the term "bio — for textiles" does not hide an
invitation to the cinema is also proven by the fact that these are
tools of long-term strategies for the revitalization of (not only)
European textiles, which are the content of the innovation
plans of the SRIA ETP FTC (04/2022) — specific options will
be discussed in the presentation.

D TRL = Technology Readiness Level; The higher the value,
the higher the possibility of industrial use
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Podpora textilniho primyslu pri prechodu na cirkularni
model vyroby v projektech CLUTEX a CTPT

Driving the Textile Industry’s Transition to Circularity:
The Role of CLUTEX and CTPT Projects

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

Textilni primysl stoji pfed zasadni vyzvou — transformaci
tradi¢nich linearnich vyrobnich modelti smérem k udrzitelné;si
a cirkularni ekonomice. Prednéaska ukaze, jak klastr CLUTEX
a Ceska technologicka platforma pro textil (CTPT) podporuji
tuto transformaci a pomahaji firmam zavadét obéhove modely
vyroby. Konkrétni ptiklady budou cerpany z projektu
CEMtex, zaméreného na cirkularni zdravotnické textilie, a z
projektu  TEX-BREIN, ktery posiluje inovacni kapacitu
textilnich ekosystémil a podporuje zapojeni Ceskych firem do
evropskych inovaénich siti. Sou¢asné CTPT piipravuje
,,Akéni plan pro digitalni a zelenou transformaci textilniho a
odévniho primyslu CR*.

The textile industry faces a major challenge — transforming
traditional linear production models towards a more
sustainable and circular economy. This presentation will
demonstrate how the CLUTEX cluster and the Czech
Technology Platform for Textiles (CTPT) support this
transformation and help companies implement circular
production models. Concrete examples will be drawn from the
CEMtex project, focused on circular medical textiles, and the
TEX-BREIN project, which strengthens the innovation
capacity of textile ecosystems and supports the involvement of
Czech companies in European innovation networks. At the
same time, CTPT is preparing an ,,Action Plan for the Digital
and Green Transformation of the Czech Textile and Clothing
Industry*.
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Projekt Horizont Europa — tExtended: Replikacia inovacii
v textilnom sektore a spolupraca textilakov v regionoch

Horizon Europe Project — tExtended: Replication of
innovations in the textile sector and cooperation of textile
workers in regions

Michal Dlapka, NARA SK — Narodna recyklacna agentura
Slovensko, Zvolen, Slovenska republika

Studia potencialu replik ovatefnosti

Replikacny potencial

demonstrovanych a vyvinutych

technoldgil sa bude skimat

regionalne v

= Severské krajiny — Finsko,
Svédsko, Norsko a Dansko;

+  Pobaltské krajiny — Estonsko,
Loty3sko, Litva;

= Zapadna Eurdpa — Belgicko,
Holandsko, Nemecko a
severné Franclzsko;

« Vychodna stredna Eurépa -
Slovensko, Cesko;

+ Juzna Eurépa - Portugalsko
a Spanielsko

tExtended —Ramec zaloZeny na znalostiach pre rozSirent obehovost
textilu

Na zaklade planu
implementujeme

Celkovym cielom
projektu tExtended je
vyvindt Blueprint, t. .
hlavny plan pre trvalo

udrzatelny textilny
ekosystém, kde cykly
produktov a materialov

zniZuju pouzivanie
primarnych surovin.

T —

Zakladom navrhu je
znalostny koncepény
ramec uréujici

optimalizované vyuZitie
textilnych tokov s cielom
zachovat hodnotu
materialov bezpe€nym a
udrzatelnym sposobom.
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Hlavnym cielom tejto prezentacie je predstavit’ projekt
Horizont Europa ,,tExtended®, ktorého ambiciou je vytvorit
podrobny plan pre plne funkéné obehové hospodarstvo v
oblasti textilného priemyslu. Prezentidcia najskor priblizi
samotny projekt a nasledne sa zameria na predstavenie tohto
planu, ktory by sa mohol replikovat’ v strednej Europe a to
medzi ¢eskymi, slovenskymi, pol'skymi, mad’arskymi ¢i inymi
partnermi, ktori prejavia zaujem zapojit’ sa.

The primary purpose of this presentation is to introduce the
Horizont Europe project “tExtended” which aims to create a
blueprint for a fully functioning circular economy established
between textile partners. The presentation will outline this
project and then move onto the blueprint which will be
attempted to be replicated in central Europe among Czech,
Slovakian, Polish, Hungarian or other partners who may be
willing to join.

Recyklace a cirkularni vyuziti textilnich materiali
Recycling and circular use of textile materials

Petra Dréhsler!, Daniel Sanétrnik!, Martina Pummerovd’,
Lenka Martinkovd?, Jan Marek?

ICentrum polymernich systémii, Univerzita Tomdse Bati v
Zline, trida T. Bati 5678,760 01 Zlin, Ceska republika.
Korespondencni e-mail: drohsler(@utb.cz

’INOTEX spol. s.r.o., Stefanikova 1208, 544 01 Dvir Krdlové
n. L., Ceska republika

Klicova slova: cirkuldarni vyuziti, recyklace, textilni materialy,
polymery
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V soucasnosti je nezbytné zaméfit se na cirkuldrni vyuzivani
nejen post-konzumnich vyrobkt, ale 1 druhotnych materiala
vznikajicich pti vyrobé&. Tato problematika je aktualni ve vSech
odvétvich, avSak obzvlasté naléhava v textilnim primyslu,
ktery patii mezi hlavni producenty odpadnich materialti s
vysokou zatéZi pro Zivotni prostiedi. Dva nejCastéji pouzivané
polymery v tomto sméru jsou polyester a polyamid, kde hlavni
zdroj pfi jejich vyrobé jsou neobnovitelné zdroje. Vyzkumné
prace upozoriiuyji na potiebu integrovaného pohledu na
mechanické a chemické procesy v recyklaci a na vyznam
vyuziti aditiv a optimalizovanych materidlovych postupt pro
podporu udrzitelnosti. Primarni mySlenkou je podpora
op¢tovného vyuziti materidli a snizovani environmentalnich
dopadii textilnich vyrobkil prostfednictvim vhodnych
recykla¢nich postuptl.

Vramci  projektu  byla

provedena studie zakladajici Recyklace Vstupni
r o v 7 surovina

se na sledovani degradacnich

zmén vyvolanych b&hem

recyklacnich cykla

termoplastickym Odpadni A -
zpracovanim danych  surovina prcon
textilnich materialli za timto

G¢elem byla  provedena p%‘fﬁf‘t I,

optimalizace piipravy

s vybranymi aditivy pro opétovné zvldknéni. Chemicka
recyklace byla takt¢Zz studovana za UCelem pfipravy
nanovlakennych textilnich materialu.

Podékovani: Projekt Vyzkum a optimalizace zpracovatelskych
viastnosti polymernich recyklatii pro jejich znovupouZiti v
textilnich aplikacich je spolufinancovan se stdatni podporou
Technologické  agentury  Ceské  republiky, — SIGMA
T003000235.
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At present, it is essential to focus on the circular utilisation not
only of post-consumer products but also of secondary
materials generated during production. This challenge is
relevant across all industrial sectors, but it is particularly
pressing in the textile industry, which is among the major
producers of waste materials with a high environmental
burden. The two most widely used polymers in this context are
polyester and polyamide, both of which are derived
predominantly from non-renewable resources. Recent research
highlights the need for an integrated perspective that combines
mechanical and chemical recycling processes with the
strategic use of additives and optimised material processing
methods to promote sustainability. The overarching aim is to
encourage material reuse and to reduce the environmental
impacts of textile products through the adoption of appropriate
recycling strategies.

Within the framework of this
project, a study was conducted
to monitor degradation changes
occurring during thermoplastic
recycling cycles of the selected
textile materials. In  this  wase
context, the processing  materials
conditions were optimised
using selected additives to

enable efficient re-spinning.
Additionally, chemical recycling was investigated as a means
to produce nanofibrous textile materials.

Input

Recycling materials

Processing

Usage
time

Acknowledgements: The project Research and Optimization of
Processing Properties of Polymer Recycled Materials for
Their Reuse in Textile Applications is co-financed with state
support from the Technology Agency of the Czech Republic,
SIGMA TQ030002335.
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Nositelna elektronika — aplikace vodivych materiala do
textilii a technologie enkapsulace

Wearable electronics — application of conductive materials
to textiles and encapsulation technology

Iva Hamanovd, VUB a.s., Usti nad Orlici, Ceskd republika

Nositelna elektronika predstavuje dynamicky se rozvijejici
oblast, kterd propojuje textilni primysl s modernimi
technologiemi. Cilem prezentace je ukazat prakticky pfistup k
piekonani technologickych ptekazek, aby se e-textilni
vyrobky mohly dostat na trh v SirSim méfitku, protoze
uzivatelé stale vice ocekavaji, ze e-textilni vyrobky budou
snadno udrzovatelné a odoln¢ jako bézné odévy.

V poslednich letech se vyzkum a primysl zamétily na vyvoj
novych vodivych materidlii, pfizptisobivych substrati a
propojovacich technologii pro vyrobu e-textilii.

V ramci nékolik mezinarodnich projekti CORNET, se i VUB
a.s. vuzké spolupraci ze ZCU v Plzni zapojilo do feSeni
nckolika technickych vyzev, které jsou s vyrobou smart textilii
a e-textilii spojené — tedy spolehlivost, odolnost, zeyjména proti
prani a mechanickému naméahani a rovnéZ komfortni noSenti e-
textilnich vyrobkad.

V prvni fad¢é jsou to vhodné textilni materidly vytvarejici
vodivé drahy. Ve VUB vyrabime specialni vysoce vodivé
“hybridni Sici nit¢” CLEVERTEX® Hi-Cond, které¢ kombinuji
kovové mikrodratky se syntetickymi filamenty. Diky tomu
dosahuji  vyS$i vodivosti, dlouhodobé spolehlivosti 1
zivotnosti. Velkou vyhodou je snadna zpracovatelnost
zaplétanim, zatkavanim ¢i vySivanim pro vytvoreni funkénich
vodivych drah v textiliich.
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Velkou vyzvou jsou spolehlivé technologie propojovani téchto
drah a technologie enkapsulace. To je klicovy proces, ktery
zajisStuje ochranu jak vodivych drah, tak elektronickych
komponent pted vlivy prostredi, mechanickym namahanim a
degradaci.

Vyhodou je mozZnost zatkavani vodivych niti do pruznych
nebo pevnych stuh, ktera nabizi mozZnost jednostranného kryti
pfimo v ramci vyrobniho procesu, takze stuha je vodiva pouze
z jedné strany. Povrchovou ochranu této vodivé strany pak
zajisti silikonovani na primyslovém zafizeni, ptipadné
laminace nebo pouzdieni jednotlivych elektronickych
komponent nebo moduli pomoci 3D-FDM tisténych
plastovych pouzder.

Wearable electronics represent a dynamically developing field
that connects the textile industry with modern technologies.
The aim of the presentation is to show a practical approach to
overcoming technological barriers so that e-textile products
can reach the market on a wider scale, as users increasingly
expect e-textile products to be as washable and durable as
conventional clothing.

Key factors for the commercial success of electronic textile
products are the washability and mechanical stability of the
electronic textiles. Users increasingly expect e-textile products
to be as washable and durable as conventional garments.

In recent years, research and industry have focused on
developing new conductive materials, flexible substrates, and
connecting technologies for the production of e-textiles. As
part of several international CORNET projects, VUB a.s., in
close cooperation with the University of West Bohemia in
Plzen, has participated in solving several technical challenges
associated with the production of smart and e-textiles,
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specifically reliability, durability (especially against washing
and mechanical stress), and comfortable wearability of e-
textile products.

First and foremost, this involves suitable textile materials for
creating conductive paths. At VUB, we produce special highly
conductive "hybrid sewing threads," CLEVERTEX® Hi-
Cond, which combine metallic micro-wires with synthetic
filaments. This enables them to achieve higher conductivity,
long-term reliability, and durability. A great advantage is their
easy processability through braiding, weaving, or
embroidering to create functional conductive paths.

A major challenge is the reliable technology for connecting
these paths and the technologies for encapsulation. This is a
key process that ensures the protection of both conductive
paths and electronic components from environmental
influences, mechanical stress, and degradation.

An advantage is the possibility of weaving conductive threads
into elastic or firm ribbons, which offers one-sided coverage
directly within the manufacturing process, so that the ribbon is
conductive on only one side. The surface protection of this
conductive side is then ensured by siliconization on industrial
equipment, or by enclosing individual electronic components
or modules using 3D-FDM printed plastic casings.

Vyzvy ve stanoveni sloucenin regulovanych legislativou
REACH

Challenges in determination of REACH regulated
substances

Jakub Fojt, Textilni zkuSebni ustav, s.p., Brno, Ceskd
republika
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Nafizeni REACH patii mezi klicové legislativu EU pro
kontrolu chemické bezpecnosti. Od roku 2006 zasadné
ovliviiuje cely dodavatelsky fetézec — od vyrobcii surovin po
producenty textilu. Na trh se smi uvadét pouze vyrobky, které
neobsahuji zakazané latky nad stanovené limity. Textilni
prumysl tak celi rostoucim narokiim vyzadujicim znalost
legislativy 1 vyrobnich procesi a moznych zdroji
kontaminace. Zakéazan¢ latky se mohou do textilu dostat
zamérn¢ (napf. barviva, zmékcCovadla, konzervanty) 1
nezamérné — vlivem nedokonalych postupli, pomocnych
prostiedkti ¢i surovin.

K 3. zafi 2025 zahrnuje seznam zakdzanych latek a jejich
skupin témét 400 polozek, z nichz vétSinu tvoii organické
slouceniny s prokdzanymi negativnimi u€inky na zdravi
Clov€ka 1 Zivotni prostredi. Jejich stanoveni je sice definovano
prostiednictvim harmonizovanych norem, v praxi se vsSak
testovani textilu potyka s fadou vyzev. Mezi né patii naptiklad
limity nastavené¢ na velmi nizké hodnoty, které vyZzaduji
vyuziti modernéjSich analytickych technik a tim poftizeni
novych pftistroji. Déle je n€kdy nutné stanovit obtizné
oddélitelné kongenery bez dostupnych standardii ve vhodné
kvalité, nebo pozadavky na upravu laboratorniho vybaveni v
situacich, kdy norma zakazuje kontakt vzorku s plasty.
Vyzvou byva také samotn€ chovani analyti pii piipraveé
vzorku — nékteré latky mohou béhem upravy vzorku mizet,
jiné se naopak tvofit. Pfispévek ptedstavi prakticka feSeni
téchto vyzev vychazejici z dlouhodobé zkuSenosti s
testovanim textilnich materiali.

The REACH Regulation is one of the key pieces of EU
legislation for controlling chemical safety. Since its adoption
in 2006, it has had a significant impact on the entire supply
chain — from raw material producers to textile manufacturers.
Market placement of a product is only possible if it does not

42



contain restricted substances above the limits. The textile
industry is thus facing increasing demands, requiring not only
knowledge of legislation but also of production processes and
potential sources of contamination. Restricted substances can
enter textiles both intentionally (e.g. dyes, plasticizers,
preservatives) and unintentionally — through imperfect
processes, auxiliary agents, or raw materials.

As of September 3, 2025, the list of restricted substances and
their groups includes almost 400 entries, most of which are
organic compounds with proven adverse effects on human
health and the environment. Although their determination is
formally defined by harmonized standards, in practice textile
testing encounters a number of challenges. These include
limits set at very low levels requiring more advanced analytical
techniques and, consequently, new instrumentation; the need
to determine difficult-to-separate congeners without suitable
reference standards of appropriate quality; or requirements to
adapt laboratory equipment when standards prohibit contact of
samples with plastics. Another challenge is the behavior of
analytes during sample preparation — some substances may
decrease, while others may form. The contribution will present
practical solutions to these challenges, based on extensive
experience with textile testing.

Ovéreno od farmy az po produkt — certifikace organické
baviny v mezinarodnim systému OEKO-TEX®

Verified from farm to product — Organic Cotton
certification in the International OEKO-TEX® system

Dana Rdastocna — lllova, OETI — Institut fuer Oekologie,
Technik und Innovation GmbH, Viden, Rakousko; pobocka
OETI Czechia, Praha
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Zvolte OEKO-TEX® ORGANIC COTTON pro Setrny ptistup
k Zivotnimu prostiedi a vaSemu zdravi pro certifikaci bio
bavilny. NaSe certifikace ORGANIC COTTON nabizi ovéfeni
od farmy aZz po vyrobek. Vyrobky s touto znackou byly
vyrobeny bez pouziti GMO a testovany na pesticidy a dalsi
skodlivé latky. Uprava mezni hodnoty GMO v ramci
certifikace OEKO-TEX® ORGANIC COTTON na zakladé¢
ziskanych poznatki deklaruje sniZeni mezni hodnoty GMO z
10 % na 5 %.

Transparentni proces sledovatelnosti bio bavlny v procesu
certifikace nelze zahajit v pozdéjSim bodé ndasledného
dodavatelského fetézce, nez je odzriiovani. Pokud se
odzriovani provadi na poli (kombinovany sbérac), vstup do
procesu certifikace je na misté¢ pfedeni. Vzorky z ptadiren a
odzriovacich zatizeni jsou odebirany auditory OEKO-TEX
asociace k zabranéni tzv. ,,zlatym* vzorklim a zaroven pro
zohlednéni nezbytn¢ kontaminace. Farmy musi byt
certifikovany podle kteréhokoli z certifika¢nich schémat
akceptovanych IFOAM.

Sledovatelnost v ramci celého dodavatelského fetézce (vEetné
obchodniki a zpracovatelu), certifikovanych jako BIO
BAVLNA je zajiSténa prostfednictvim certifikati o
transakcich az po stadium oznacenych kone¢nych vyrobka.

Cely dodavatelsky fetézec (v€etné obchodnikil a zpracovatelil)
musi byt certifikovan jako BIO BAVLNA a sledovatelny
prostiednictvim certifikati o transakcich az po stadium
oznacenych koneCnych vyrobkl, pro zajisténi divéry ke
oznac¢eni OEKO-TEX® ORGANIC COTTON vyrobkaii.

Choose OEKO-TEX® ORGANIC COTTON for a friendly
approach to the environment and your health in organic cotton
certification. Our ORGANIC COTTON certification offers
verification from farm to product. Products with this label have
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been produced without the use of GMOs and tested for
pesticides and other harmful substances. The adjustment of the
GMO limit value within the OEKO-TEX® ORGANIC
COTTON certification, based on the knowledge gained,
declares a reduction of the GMO limit value from 10% to 5%.

The transparent traceability process for organic cotton in the
certification process cannot be started at a later point in the
downstream supply chain than ginning. If ginning is carried
out in the field (combined harvester), the entry into the
certification process is at the spinning site. Samples from
spinning mills and ginning plants are taken by OEKO-TEX
auditors to prevent so-called "golden" samples and to take into
account unavoidable contamination. Farms must be certified

according to any of the certification schemes accepted by
IFOAM.

Traceability throughout the entire supply chain (including
traders and processors) certified as ORGANIC COTTON is
ensured through transaction certificates up to the stage of the
labelled final products.

The entire supply chain (including traders and processors)
must be certified as ORGANIC COTTON and traceable
through transaction certificates up to the stage of the labelled
final products to ensure trust in the OEKO-TEX® ORGANIC
COTTON label.

Zabudovani biologicky aktivnich latek do vlaken
Incorporation of biologically active substances into fibers

R. Hrdina', L. Burgert!, I. BroZkovd', P. Motkovd', M.
Vydrzalovd!, I. Stard!, R. Hrdina Jr.”

I Fakulta chemicko-technologickd, Univerzita Pardubice,
Pardubice, Ceska republika
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? Prirodovédecka fakulta, Univerzita Karlova, Praha, Ceskd
republika

PfednaSka se zabyva problematikou zabudovani biologicky
aktivnich latek do vlaken. Pfednaska ma obecnéjsi charakter,
kde na piikladech jsou diskutovany jednak typy vazeb a
interakci mezi biologicky aktivni latkou a vlaknem, co to
znamena pro technologii, a jaky je vysledek. V pfednasce je
rovnéz ukdzan vyzkum a vyvoj v této oblasti realizovany na
Fakulté chemicko-technologické, Univerzita Pardubice.

The lecture deals with the issue of incorporating biologically
active substances into fibers. The lecture has a more general
character, where examples are used to discuss the types of
bonds and interactions between a biologically active substance
and a fiber, what this means for the technology, and what the
result is. The lecture also shows research and development in
this area carried out at the Faculty of Chemical Technology,
University of Pardubice.

Sulfonace kyseliny hyaluronové oxidem sirovym
Sulfonation of hyaluronic acid with sulfur trioxide

V. Dubskd’!, A. Safonov’, R. Hrdina', L. Burgert!, I. BroZkovd',
P. Motkova!, M. Vydrzalovd!, I. Stard’, R. Hrdina Jr.?

I Fakulta chemicko-technologickd, Univerzita Pardubice,
Pardubice, Ceskd republika

2 Prirodovédeckad fakulta, Univerzita Karlova, Praha, Ceskd
republika

Pfednaska se zabyva problematikou sulfonace kyseliny
hyaluronovée s cilem vyrobit sulfonovany derivat podobny ve
svych vlastnostech chondroitin sulfatu. Jako sulfona¢ni ¢inidlo
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byl pouzit oxid sirovy (SO3). V pfednaSce je ukéazan
laboratorni postup pfipravy, analyzy pfipravené¢ho derivatu a
jeho vlastnosti.

The lecture deals with the issue of sulfonation of hyaluronic
acid with the aim of producing a sulfonated derivative similar
in its properties to chondroitin sulfate. Sulfur trioxide (SO3)
was used as the sulfonating agent. The lecture shows the
laboratory procedure for preparation, analysis of the prepared
derivative and its properties.

Odstranovani fosforu z pracich vod po aplikaci nehorlavé
upravy na polyester

Removal of phospohorus from wash water after
application of non-flammable treatment to polyester

Marika Tringelovd’, Tomads Weidlich’, ' TEBO, a.s., Novd
Véelnice, Ceska republika; *Fakulta chemicko-technologickd,
Univerzita Pardubice, Pardubice, Ceskd republika

Pro zpomaleni hoteni textilntho materidlu z polyesteru se
uspesSné pouziva aplikace organofosforovych sloucenin.

V textilni spoleCnosti TEBO, a.s. (www.tebo.cz) aplikujeme
fosfonaty povrchové vytazenim z vodni lazn€, naslednym
suSenim a kondenzaci. Pti kondenzaci vstupuji fosfonaty do
povrchove vrstvy vldken polyesteru za soucasne migrace casti
disperzniho barviva k povrchu. Pfi ndsledném prani dochazi
k smivani fosfonati 1 disperznich barviv z textilniho
materidlu. Mnozstvi celkového fosforu v praci lazni dosahuje
az 300 mg/I.

Separace fosforu z pracich vod pomoci u¢innych sorbentl
snizi mnoZstvi fosforu v odpadnich vodach a zefektivni
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samotny Cistirensky proces v prvnim 1 druhém stupni. UmozZni
1 znovupouziti pracich vod. Soucasti vyzkumne prace, kterou
pro TEBO, a.s. zpracoval profesor Tomas Weidlich z Fakulty
chemicko-technologické Univerzita Pardubice, je 1 regenerace
sorbenti, jejich znovupouziti, popiipade vyuziti do kompostu,
ktery umoZni efektivni biodegradaci organicky vazan¢ho
fosforu a biodostupnost produkovaného fosforu pro
rostlinstvo.

V soucasné dobé¢ je ukoncena vyzkumnd prace a cely proces
odstraiiovani fosforu z pracich vod je potieba poloprovozné
oveftit.

The application of organophosphorus compounds is
successfully used to slow down the burning of polyester textile
material.

At the textile company TEBO, a.s. (www.tebo.cz), we apply
phosphonates by surface extraction from an aqueous bath,
followed by drying and condensation. During condensation,
phosphonates penetrate the surface layer of polyester fibers,
while part of the disperse dye migrates to the surface. During
subsequent washing, both phosphonates and disperse dyes are
washed out from the textile material. The total phosphorus
content in the washing bath can reach up to 300 mg/I1.

The separation of phosphorus from washing water using
effective sorbents reduces the amount of phosphorus in
wastewater and improves the treatment process in both the first
and second stages. It also enables the reuse of washing water.
Part of the research work, prepared for TEBO, a.s. by
Professor Toma$§ Weidlich from the Faculty of Chemical
Technology at the University of Pardubice, includes the
regeneration of sorbents, their reuse, or possible use in
compost, which will allow effective biodegradation of organic
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bound phosphorus and the bioavailability of the produced
phosphor for plants.

Currently, the research work has been completed, and the
entire process of phosphorus removal from washing waters
needs to be verified on a semi-operational scale.

Ukazka principu “D4R” na vyvoji kobercu z lykovych
vlaken

Demonstration of the “D4R” principle in the development
of bast fiber carpets

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

Kam s nim? ““ Jan Neruda

Toto heslo anebo spiSe jeho variace ve smyslu ,,co s nim*
muze byt hybnou silou pramyslovych inovaci. V sou¢asnosti
se Vvyvo] a inovace vyrobkll vétSinou ftidi funkénimi
vlastnostmi a vzhledovymi charakteristikami. Vznikaji tak
vyrobky, s obtiznou recyklovatelnosti at’ uz z toho diavodu
problematiky samotné recyklace (typicky pro viceslozkoveé
vyrobky) nebo z ekonomickych diavodi. V disledku toho se
velké mnozZstvi vyrobku spaluje a pfipadné se nachazi v jinych
ekologicky Skodlivych odpadnich cestach. Pro zvySeni objemu
recyklace a zajisténi vysoce kvalitnich recyklacnich proces je
tteba zménit pristup k vyvoji novych vyrobkil. Ptistup D4R
,Design for Recycling® je jednou z moznosti, jak ovlivnit
recyklovatelnost vyrobku po ukonceni jeho uZzitnosti. Na
prikladu bude prezentovan postup vybéru vstupnich materialti
v ptipadé¢ vyvoje podlahové krytiny (koberce)
z recyklovatelnych 1ykovych vlaken.
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,, What to Do with It? ““ Jan Neruda

This slogan can be the driving force of industrial innovation.
Currently, product development and innovation are mostly
based on functional properties and appearance characteristics.
This results in products that are difficult to recycle, either
because of the recycling problem (typically for multi-
component products) or for economic reasons. As a result, a
large number of products are incinerated and eventually end
up in other environmentally harmful waste streams. To
increase the volume of recycling and ensure high-quality
recycling processes, it 1s necessary to change the approach to
developing new products. The D4R "Design for Recycling"
approach is one of the options for affecting the recyclability of
a product after its useful life has ended. As example will be
presented the procedure for selecting input materials in the
case of developing a floor covering (carpet) made of recyclable
bast fibers.

Vlakenné mikroplasty
Fibrous microplastics

Jakub Wiener, Fakulta textilni, Technicka univerzita v Liberci,
Liberec, Ceskd republika

Mikroplasty jsou malé plasty. Malé svym rozmérem a tim, Ze
je snadne je prehlédnout a zanedbat. NaSe civilizace je piehlizi
a zanedbava dlouha desetileti a teprve nyni zjist'uje, jak velka
to byla chyba. Ta chyba se vymsti ndm, nasim détem 1 pfiStim
generacim. Mikroplastii vzniklo uz velmi mnoho, stéle
vznikaji a jejich samovolny zanik je iluzi — z jedné Castice
Mikroplasty nejsou néco jako vzdalencho a teoretickéeho,
kazdy z nas mikroplasty stale pojida a vdechuje. Mikroplastim
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jsme vystaveni ze vSech tvorii na Zemi nejvice, protoze
mikroplasty vznikaji zeyména z odévnich textilii na nasi kizi,
v naSem tésném okoli.

V ramci této prednaSky budete sezndmeni s problematikou
— s vldkennymi mikroplasty. Diskutovana bude jejich
morfologie, toxikologie a chovani v Zivotnim prostiedi.

Microplastics are small plastics. Small in size and easy to
overlook and ignore. Our civilization has overlooked and
neglected them for decades and it is only now realizing what a
big mistake that was. This mistake will come back to haunting
us, our children, and future generations. A great deal of
microplastics have already been created, and they continue to
be created, and their spontaneous destruction is an illusion—
one particle creates a large number of smaller and therefore
more dangerous particles. Microplastics are not something
distant and theoretical; each of us continues to eat and inhale
microplastics. We are the creatures on Earth most exposed to
microplastics, because microplastics are mainly produced
from clothing textiles on our skin, in our immediate
surroundings.

In this lecture, you will learn about the issue of microplastics,
especially their most dangerous representatives — fiber
microplastics. Their morphology, toxicology, and behavior in
the environment will be discussed.
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Svaz Inu a konopi CR, zs.

Ve swych fadach sdruZujeme péstitele, J
zpracovatele a dalsi instituce, zabyvajici 5
se problematikou Inu setého a konaopi seteho,
beze zbytku wyuZitelného =zdroje surovin
prirodniho celuldzového vliakna, dievni hmoty
(pazdefi) a olejnatych semen.
Pro své Cleny i pfizvané hosty organizujeme
odborné seminaie na téma:
« odradova skladba a agratechnika
péstovani Inu a konopi;
» technologie zpracovani surovin;
« moznosti vuZiti jednotlivych produkta;
s [nformace o situaci ve Inarstvi
a konoparstvi u nas i ve svété.

Poskytujeme odbomeé poradenstvi, vwdavame
odbomné publikace, zastupujeme zajmy Inard
a konopard vagi ministerstvim a dalsim
organdm a organizacim, spolupracujeme
s tuzemskymi i zahranicnimi partnery.

Je-li vam problematika Inu a konopi blizka
a jesté jste se nestali nasimi cleny, pak vas radi
v nasem svazu uvitame. Stanovy a pfihlasky
jsou vam k dispozici v kancelafi Svazu
na niZze uvedené adrese.

Svaz Inu a konopi CR, z.s.
Zemédélska 16, 787 01 Sumperk
Telefon: 583 382 111, 382 104
E-mail: len@agritec.cz,
www _Inarskysvaz cz
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EVSAVE THE
DATE

S () 27t IFATCC
:\0 ) International

O1 . Congress

September 29" - October 15 2026

x Textile Innovation Energy & Water . .
10 G (
Y Smart Industry Sustainabhility )
e : L
IFATCC CASA DE CONVALESCENCIA AEGCT
CYa] ) BARCELONA
NET [VETQY June
ployls) 2026
Abstract submission Abstract submission Abstract acceptance Early bird deadline
opening deadline notification

CALL FOR ABSTRACTS  9.1.-31.3.2026

https://www.ifatcc2026barcelona.com/
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CENY INZERCI VE ZPRAVODAJI
STCHK

e Inzerat barva A5 — uvniti Cisla:
Ix 100 EUR (2 500 K¢&), 3 ¢isla (min. pocet ro¢n¢) 250 EUR
(6 250 K¢)

e Inzerat CB A5 — uvnitf &isla:
I1x 70 EUR (1 750 K¢), 3 ¢isla 160 EUR (4 000 K¢)

e 1/2 A5 CB — uvnitf &isla:
I1x 50 EUR (1 250 K¢), 3 ¢isla 120 EUR (3 000 K¢)

e Informace o aktualitach z firem, Skol a instituci v rozsahu do 1x
A5 CB — zdarma

e Poptavka, nabidka pracovnich mist, piehledy a vyzvy pro
témata diplomovych / bakalafskych praci — zdarma
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@ synthesia Synthesia, a.s.

Chemistry for the future SBU Pigments & Dyes
Semtin 103, 530 02 Pardubice
Czech Republic
Tel.: +420 46 682 36 50
Fax: +420 46 682 36 03
E-Mail: colorants@synthesia.cz
www.synthesia.eu

Chemistry for the Future

- Sales of High Quality Organic Pigments and Dyes

- Export to more than 50 Countries All Over The World

- Import

- High Quality Customer Service

- The Largest Producer of HP Organic Pigments in Central Europe

- The only Producer of colorants in the Czech Republic

- Powder and Liquid Form Dyes

- Optical Brightening Agents

- Textile Auxiliary Agents

- Development and Production
of New Products

- Own Research Team




Pojdte s nami hledat cesty
od napadu k vyrobkiim

Inovacni podnikdni a transfer technologii o~
pro textilni zuslechtovny | ﬂ%

- vyvoj, vyroba a aplikace TPP
- barviva a koloristika
- vyvoj a optimalizace zuslechtovacich postup(

a noveé vyrobky s vysokou pridanou hodnotou

- uc€ast v mezinarodnich vyzkumnych programech
a odbornych skupinach EU
- malometrazni zuslechtovani

- analytika, zkuSebnictvi a eko poradenstvi

INOTEX"
telefon: +420 499 320 140

INOTE X spol. sr.o. fax: +420 499 320 149
Stefanikova 1208 e-mail: info@inotex.cz
544 01 Dvur Kralové n.L. web: WWW.inotex.cz



