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Emerging Technologies: !

Prof.&&Dr.&em&Marc&Van&Parys&

UNITEX&

THE$WAY$TO$GO$

NEEDS OF THE TEXTILE INDUSTRY 
DEVELOPMENTS$1$INNOVATIONS$

AN' OVERALL' APPROACH' TO' THE' NEEDS' OF' TEXTILE' INDUSTRY'
DEMANDING'FOR'CHANGING$PRODUCTION$STRATEGIES$
'

'''<'FLEXIBLE,'VERSATILE'PRODUCTION'

'''<'SHORTER'RUN'LENGTHS'(OFTEN'<'100'm)''''''

'''<'INTEGRATION'OF'MANUFACTURING'PROCESSES'–'NEW'BUSINESS'MODELS'

'''<'CHEAPER'COSTS'(TOTAL'COST)'

'''<'REDUCED'STOCKS'

'''<'MASS'CUSTIMIZATION''&'PERSONALIZATION'

'

'

'

'
''

GROWING' DEMAND' FOR' TEXTILE' PRODUCED' USING'
SUSTAINABLE$ OPERATIONS$ AND' FOR' PRODUCING$ PRODUCTS$
CLOSER$TO'THE'MARKET'

Strengthening$compeBBveness'

Cost$Efficient'

Flexibility$1$VersaBlity$'

VOC 
 ! 

Energy'''
!'

 X   

FUTURE<ORIENTED'

SUSTAINABLE$TECHNOLOGIES$

Water'
! ! 

Chemicals'

Water & Energy issues 
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2. Finally,!the!project!must!stimulate!and!help!the!participating!SMEs!to!secure!or!even!increase!
employment,!guaranteeing!know8how!and!expertise!in!house.!

 3.2 Original or innovative aspects in relation to the state of the art 

State,of'the'ART'–'actual'situation'concerning'DP,technology'for'printing'

Digital!technology!is!an!emerging!technology!and!the!preferred!technique!to!give!on!a!flexible!manner!the!
desired! look! to! textile! supports! or! even! garments.! The! actual! commercial! success! of! digital! printing! is!
related! to!many! flexibility,! versatility! and! economic! and! ecological! advantages.!Moreover,! colour! digital!
print! systems! cannot!work! in! isolation,! but!within! an! administrative! and!workflow! infrastructure,!which!
must!work!efficiently!to!enable!cost8effective!and!competitive!production.' 
Digital! technology! is! a! contactless! technology;!no!physical!master! is!needed! (in! contrast;! analog! (screen)!
printing!uses!masters,!usually!imaged!rotary!and!flatbed!screens).!Using!a!series!of!drops!of!varying!colour!
to!shade!an!area!of!the!design!creates!colours.!In!a!multi8pass!DP8printer!(DOD)2!the!print!heads!pass!over!
the!substrate!and!tiny!drops!(µl)!of!colorant!are!sprayed!onto!the!substrate!in!a!pattern!designated!by!the!
computer!driving!the!print!heads.!The!‘virtual!master’!resides!in!the!computer!memory.!In!other!words!DP8
printers!utilize!process!colours.!Mixing!and!blending!the!primaries!drop!by!drop!sequentially!over!a!small!
area! rather! than! being! premixed! in! a! kitchen! prior! to! printing! produce! the! final! colours! on! the! textile.!
Process!colour!involves!subtractive!colour.!While!in!screen!printing!the!inks!may!be!dried!between!colours,!
with! inkjet! all! colours! are! printed! simultaneously,!wet! on!wet.! So! the!DP8technology! is! a! supplierEdriven"
technology!putting!a!lot!of!stringent!quality!requirements!on!inkjet!inks.!In!other!words!the!printer!himself!
can’t!modify!or!compound!on!his!own!the!inkjet8ink.!

Actual'finishing'process'for'the'production'within'the'company'FOV'

  
 Figure"2:"LayEout"of"a"traditional"padding"process"for"applying"finishes"(FOV)"

!

The!actual!commercialized!fabrics!(FOV)!are!functionalized!using!conventional!padding!(both!sides,!figure!2)!
or!coating!(one8side)!systems!followed!by!drying/!curing!(fixation)!using!a!stenter.!This!means!ca.!25! l! for!
100!sqm!of!textiles! in!case!of!padding.!Considering!the!excess!of!bath!during!preparation!and!cleaning!of!
the!padder!we!can!estimate!total!water!consumption!over!30!l/kg!textile.!This!volume!has!to!be!dried!and!
evaporated!consuming!a!lot!of!energy.!In!addition,!the!stenter!has!to!heat!up!to!the!desired!temperature!

                                                
2!DOD!–!drop8on8demand!

•  Water'availability'and'access'become'criXcal'issues'
•  Cost'of'water'&'energy'use'varies'greatly'across'Europe'
•  Water'legislaXon'becomes'stricter,'raising'compliance'costs'

Actual'
SituaXon'
In'TexXle'
Finishing'

1'kg'TexXle'–''approx.'30'l'water'

Water'availability'&'access'criXcal'isues'

''Water'LegislaXon'becomes'strickter'

Cost'of'water'&'energy'is'ever'increasing'
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Sustainability approaches

• Reach<proof'–'less'hazardous'chemicals'
• High'solid'resin'&'auxiliaries'from'renewable'resources…'

Raw$Material$Management'

• SC<CO2'dyeing'
• Magnetron'Spudering'
• 100%'coaXng'
• Hotmelt'
• UV'technology'

• Plasma'(vacuum'–'atmospheric)'
• Digital'Technologies'
• Others:'Ozone'–'Laser''(UV'and'CO2)'<'microwave'

Eco1Technologies$

Prof.'Dr.'Marc'Van'Parys'
ECC'2015'

'

NEW$COATING$TECHNOLOGIES:$$
turning'major'wet'coa/ng'

processes'into'dry'and'energy4
efficient'processes'

 

Dry'
Technologies'

Hotmelt'CoaXng,'incl.'
UV<'hotmelt'coaXng'

Plasma'CoaXng' Vacuum'

Atmospheric'

UV<EB'coaXng'

Digital'CoaXng' Piëzo'

Valve<jet'

Others:' Magnetron'Spudering'

Plasma'<'Microwave'

Recent – Future  Coating Technologies 

upwinding cooling stenter laminating Coating head winding 

 Coating   Laminating   Curing 

Solvent based systems         Water based systems        100% systems 
 

       
 

                                                                                   
                                                  

Shift to Powder   Hot melt   

The change from Wet to Dry 

.''

HOT$MELT$Technology$
Picture:'Forbo'

100%'
SYSTEMS'

THERMOPLATIC'
HOTMELTS'(EVA,'TPU…)'

MELTED'IN'AN'
APPROPRIATE'MELTER'

OPEN'OR'FULL'
COATING'SYSTEMS'

CONTINU,'
INTERMITTENT,'STRIPES'

REACTIEVE'HOTMELTS'' REACTION'WITH'MOISTURE'

REACTION'WITH'UV'

HOT$MELT$Technology$
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UV1Hot$Melt$

HOT'MELT'

•  Physical'+'Chemical'Adhesion'
•  High'Solvent'&'T<resistance'

SLOT<DIE''

Why'choosing'Hot'Melt<Technology?'

ProducXon'of'full''recyclable'products'(waste'reducXon)'

SubstanXal'lower'need'for'“floorspace”<>'compact'units''

Shorter'changeover'Xmes'(adracXve'for'small'producXon'runs'<'
1000'm)'

High'producXon'speeds,'resulXng'on'addiXonal'cost'reducXon''

(energy)'Limited'“Capex”'(no'need'for'thermal'oven'&'aperburner)'

'

Possibility'for'incorporaXon'FuncXonaliXes'

Hot$Melt1Technology?'
Challenges$$

LimitaBons$

For'most'companies'“unknown”'Technology'

Weqng'and'adhesion'problems'

Supplier<driven'Technology'

In'general'limited'to'back'coaXng'

Limited'choice'of'FuncXonal'Hotmelts'

2.'Plasma'technology'

 

Atmospheric$/$Vacuum$Plasma$DeposiBon$$$

Pretreatment$

•  Increasing'Surface'Tension'(weqng,'spreading,'
adhesion)'

• Smart'primer'

PosPreatment$(Precursor$–$Monomer)'
• Extra'FuncXonality'<'Toplaye'
• AM'–'AnXstaXc'–Superhydrophobic'…'

A.  Vacuum plasma technology     
�  Plasma: fourth state of matter [solid Æ liquid Æ gas Æ plasma] 

�  Plasma is a (partially) ionized gas made through  

    application of a high tension onto an electrode system 

 

 

 
 

 

 

Îa mixture of active and non-active components: free electrons, 

     ions, radicals, fotons, excited species, atoms, molecules 

Solid 

Liquid 

Gas 

+ 

+ 

+ 

- 
- 

- 
- - 

- 

Plasma 
+ 

PlasXcs:'8<12'kJ/m2,'
TexXle:'60<240'kJ/m2'

'

'

'

AcXvaXon'energy':'

TexXle'demands''

higher'energy'density'

  

Corona<based'''''' ' ' ' 'SBDB<based'
(Surface Dielectric Barrier Discharge)  
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Plasma'technology'<'Surface'
technology''

'
'
'
'
'
'

Repellent'–'AM'–'SR'…'

HV 

Carrier gas 

HV 

Aërosol- Precursor - Monomer generator 

Coating on Textile 

Aërosol size:  
10 nm – 1 µm 

Vacuum'Plasma'
Environmental'comparison'

•  Comparison'of'classical'treatment'(tradiXonal'
DWR)'and'plasma'treatment'

•  Annual'producXon'of'2'000'000'running'meters'

'
DWR'='durable'water'repellent''''''''''''''''''''Source:'Europlasma'

Annual$producBon$of$
2$000$000$running$meters 

TradiBonal$DWR Plasma$DWR Difference 

Fluorochemicals 19'685'kg 3'733'kg 15'952'kg 

Electricity'consumpXon 1'066'667'kWh 508'393'kWh 588'274'kWh 

Water'consumpXon 437'445'l 0 437'445'l 

             CONFIDENTIAL 

Roll-to-Roll 

Vacuum'Plasma'Technology'

By'using'
only'1'kg'
of''
chemical''''''''''''''''''''''''''''''
you'save'
the'
world'
from:'

5'kg'of'DWR'coaXng<chemicals;'

more'than'115'liters'of'waste'water;'

almost'80'kg'of'CO²'

crosslinking'agents,'chlorides,'formaldehyde'and'
other'toxic'products'used'in'wet<chemical'DWR'

Cellulosics: Nanofics vs classical 
repellent textile finishing 

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 

 
 

TEX-SHIELD 
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Oil and water repellence finish  
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upwinding cooling stenter laminating Coating head winding 

 Coating   Laminating   Curing 

Solvent based systems         Water based systems        100% systems 
 

       
 

                                                                                   
                                                  

Shift to Powder   Hot melt   

3. UV-Coating 
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Basic'Components'

Basic'
Components'

UV<
formulaXons'

100%'

Waterborne'

RadiaXon'
source'

Ga<,'Fe<'Hg'doped'bulbs'

LED'

EB'

RadiaXon'
condiXons'

Exposure'Time'

Distance'to'texXle'…'

Liquid UV-coatings 

oligomer 

monomer 

photoinitiator 

additives 

'''''''!!!!!!100#%#UV'system#

• !Most!important!group!

• !Monomer!diluent!

• !Liquid!

• !No!solvent/water!(no!drying)!

• !Formulation!(oligomer!…)!

• !UV>LED!Fixation!

100%!UV>formulation!

water 

2'systems#

Waterborne##UV'system#

• !Waterborne!dispersion!

• !Mainly!without!monomer!

• !Thickener!(Important!!)!

• !Water!evaporation!>!(IR)!drying!

• !UV>LED!fixation!

Waterborne!UV>formulation!
'

ApplicaBon$
Techniques'

ConvenXonal'
CoaXng'techniques'

'DIP,'kiss<roll,'knife<coaXng,'
Meyerbar,'...'

ImplementaXon'of'UV<sources'
in'exisXng'coaXng'line'

'Adopted'
ApplicaXon'Systems'
(valve'jet,'...)'

Advantages Disadvantages 

No solvent = inflammable 
 

Relatively expensive chemicals 

Little energy required Monomers/oligomers 

Fast drying/curing 
No drying untill UV exposed 

UV can cause burns - avoid skin 
contact 

High production speeds Ozone generation 

Thermosensitive Fibres (low flexibility) 

Little space required Unknown Technology (for most) 

Relatively low equipment cost 
 
 - Less space requirements 
 - Modular - implementation in   
   existing coating line 

Adhesion problems on some substrates 
(but can be solved using corona 
pretreatment) 

CONCLUSION:'

UV'versus'Solventborne'&'Waterborne'CoaXngs'
on'level'of'Energy'ConsumpXon'and'VOC’s'
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UV1COATING$(100%)$$$$$$$$$$$$$SOLVENT'COATING''''''WATERBORNE'COATING'

ENERGY'
'
VOC'

Hydrophobic UV-curable Coatings 

$

Reference$

$

Result$of$1$wash$process$

$

Result$of$10$wash$

processes$

$

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 

 
 

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 

 
 

Environmental'friendly'and'Durable'Oil'and'water'repellence'
finish'on'Technical'TexXles'
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4.$State1of1the1art$of$Digital$

Technologies$
Some'Facts'

>'60%'of'all'producXon'is'in'India,'Bangladesh,'Pakistan,''

Vietnam,'Thailand'and'Indonesia'

60%'of'all'consumpXon'is'in'EU,'China,'Japan'&'USA'

PotenXal'for'DP<prinXng'is'30'billion'm2''

<''Digital'Prining'accounts'for'only'1<2%'

Source:'Dr.'Provost'<'WTIN'

'
'Digital&Prin;ng'

Digital&Dyeing&

&°&Direct&dyeing&

&°&Sublima;on&dyeing&(only&for&PES)'

Digital'
Technologies'

DP'bridges'creaXvity'and'funcXonality'

Cost<effecXve'producXon'

Efficient'use'of'resources'

Virtuel'stocks'

Shorter'delivery'Xmes'

Minimal'set<up'costs'

PersonalizaXon'–'Mass'customizaXon'

Longer'life'cycle'texXle'

Integrated'producXon'–'manufacturing'retail'

The change is clear:  
from analog to digital 

TexXle:''''''''''''''''''''''''''''''''''''''''''
Fabric'<'Yarn'

'''''''''''''''''  Surface engineering 
''''''''''''''''

''

Waterborne 

 inks 

UV-curable 

inks 
Waterborne 

inks 

Digital'
Technologies'

Supplier<driven' More'freedom'to'operate'
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>$4000$
$m2/h$

1001450$
$m2/h$

10150$
m2/h$

50175$
m2/h$

Digital$TexBle$Printer$Segments$

Standard$ Mid1Range$ High$Speed$ Extreme$Speed$

MulX<pass' Single'pass'

DP<printers'for'DP'inks'

Waterborne'inks'

'Working'width:'1,6'–'2,2'–'3,2'm'

Solvent'printers''

'Working'width'up'to'5'm'

Super'width'format'printer'

'PrinXng'width:'12'm'

From'Ideas''to'Industrial'ProducXvity'

DIGITAL TECHNOLOGIES
IS MORE THAN PRINTING!

Functional inks for 
Coating/Finishing

WHY DIGITAL
Technologies

For'Micro4Deposi/on'of'
Func/onali/es' 

Digital Coating/Finishing 

Unknow#Technology##

NO!commercial!functional!inkjet!inks!
available!!

Minimal#needed#
The!minimal!amount!jetted!on!the!
substrate!could!not!be!sufficient!to!
obtain!the!desired,!durable!effects!!!

Efficiency' Durability'

CHALLENGE! 
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HOW TO
COUNTERACT

THIS CHALLENGE

Functional!inkjet!inks!

MINIMUM$
AMOUNT$IS$
NECCESARY$

PRINTHEAD'4PL'

1L'ink'FOR'100'm2'

Not'Enough'!'

Digital'PrinXng'versus'Digital'CoaXng'

PRINTING$ ResoluXon'(greyscale'print'heads…)'
Image'quality'

Colour'buildup'

Gamut'

Fastness'(rub,'wash'…)'<'durablity'properXes'…'

COATING$ QuanXty'of'funcXonal'product'
Full'coverage'–'localised/paterned'deposiXon'

Fastness'–'durability'properXes'

Target'FuncXonality'

Development'of'industrial''
inkjet'Piezo'Printheads'

'''''''The'firing'frequency'is'being'increasing'to'
speed'up'printer'speed'(8'to'>'30'kHz)'

''''''''New'heads'required'higher'viscosity'inks'
(moved'from'3'to''>'12'mPas)''

'''''''''Jet'volume'is'increasing'(4'pl'up'to'150'pl)''

''''Print'heads'available'for'UV<curable''inks'

FuncXonal'Ink'Challenges'

Higher''
Viscosity'

Broader'choice'of'ingredients'

Higher'Firing'
Frequencies'

More'jet'volume''

'
'

&&&&&Digital&Prin;ng&&&
Finishing&on&same&

printer'
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   Digital Finishes/Coating 

H20<
based'

UV<
based'

• Hydro/
oleophobic'

• Chromic'sensors'
• AM'
• AnXstaXc'…'

• Layer<on<layer'
• Transparent'
layers'…'TO

P
O
CH

EM
IC
A
l#

En
gi
ne

er
in
g#

You&art&the&print,&we&print&the&art&

Pictures'HP'

Playing'with'UV<inks' New'HYDROPH0BIC'inkjet'inks'

Non<treated'PES'fabric 'Digital'treated'PES'fabric'

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 

 
 

TEX-SHIELD 
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Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
University College Gent – Belgium 

 
 

DIGITAL'FuncXonalizaXon'

DIGITAL'
COATING' Full'coverage'

Local'<'paderning ''

28/34)

!  High)performance)WB)inkjet)inks):)
o  DOD)(drop)on)demand))piezo)printheads)(Seiko,)

Kyocera))
o  Tex#le)substrate:)PES)and)PA)
o  Water)and)oil)repellent)

!  Concept)
o  Lotus)effect)(combining)micro)and)nano)roughness))
o  Fluoro)alkyl)siloxane)+)C6)fluoro)alkane)
o  Fluoro)surfactant)and)low)viscous)binder)(viscosity)

modifier))

)
)

Palerned)deposi#on)of)advanced)func#onali#es)on)tex#les)))

Example(of(local(deposiBon(of(
funcBonaliBes(on(hiking(shirt(

Water)repellent))

Stain)resistant))

An#)microbial)

A)two;year)Crosstexnet)European)project,)funded)by)IWT))in)coopera#on)with)
)UGent)(TO2C),)VdW;Consul#ng,)TST,)FOV)and))UBoras)
Project)is)focusing)on)new)finishing)techniques)in)tex#le)industry)

TEX-SHIELD 
GA 315497 

Environmental friendly and Durable  
Oil and water repellence finish  

on Technical Textiles 
 

Ilse Garez, Tom van Hove, Frank Godefroidt 
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Digital Jets 
UV-sources-LEDs 

other curing systems 
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Conclusion' Emerging'Technologies'
'

More'SUSTAINABLE'ProducXon'

MUTUAL'CommunicaXon'&'LOGISTIC'Alingment'
in'producXon'processes'become'possible''

'

'
New'BOOST'to'our'TexXle'and'Fashion'Industry''

SMART'
PRODUCTION' SMART'

PRODUCTS'

Turning'major'wet'texXle'processes'
into'dry'and'energy<efficient'processes'

Business&
as&usual&
is&not&an&
op;on!'

Efficient&
processes&–&
less&use&of&
resources'

Lowering&
ecological&
footprint'

Other&business&
models&

‘Circular&economy’&as&
alterna;ve&for&

&‘TakeUMakeUDispose’&business'

More&of&Less&<U>&Less&of&More&

Fast'Fashion'brings'producXon'back'to'
Europe'

For''
printers'
localised'
to'retail'
source'

More'business'

Closer'to'the'end'consumer'

Reduce'transportaXon'–'lower'ecological'footprint''

For'
retailers'

Lower'stock'inventory'

Shorter'turnaround'

Super'quick'producXon'speed'from'designer'to'the'shop'
floor'

Invest'

Actual'and'Future'Trends'
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Great minds think 
alike ! 

Thanks'

Prof.'Dr.'Em.'M.'Van'Parys'

'''''''''''''''Thanks'

is$Cool$


