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Centexbel: company presentation
Profile

= CENTEXBEL: Scientific and technical centre of
the Belgian Textile industry
= Collective research centre (CRC)
Non pofit
Membership organisation
= ~800 textile companies
= ~100 associated members
Staff: 120 people
2 locations: Ghent & Verviers
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Centexbel: company presentation
Activities

= Research activities: applied research
= Precompetitive collective research
= Private research

= Services
= Transfer of know bw to industry
= Standardisation
= Certification

= Testing
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Centexbel: company presentation
Resources

Semi-industrial &
lab-scale platforms
knitting coating
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finishing extrusion
(incl. plasma) (incl. bico)
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Centexbel: company presentation

Extrusion, electro-spinning, yarn characterisation
> Biopolymers
> bicomponent yarns
> hybrid materials
> shape memory polymers
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Centexbel: company presentation

Textile coating and finishing
> Coating, finishing & laminating
> plasma treatment
» UV treatment
> hot melt
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Centexbel: company presentation

Products for human health, safety & security
> medical and bio-functional textiles
> thermo-physiological comfort
» cosmetotextiles
> textile care and hygiene
> personal risk assessment & safety
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Outline

= Nanomaterials in textiles applications
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Nanomaterials in textile applications

Challenge: bringing nano (at least one of the dimensions
< 100 nm) functionality to textiles...

Additives must:

= Guarantee durability of effect

= Have compatible mechanical properties, flexibility & low
abrasion

= Ease of incorporation, small size & good dispersion
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Nanomaterials in textile applications

Limitations of the currently used additives?

Large size scale i
Sometimes insufficient thermostable A
Negative influence on spinning ability and propertles
Relatively high load needed

NANO-COMPOSITES OFFER NEW
—> PERSPECTIVES

iIn TEXTILE APPLICATIONS !
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Outline

= Nanotechnology @ Centexbel
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Nanotechnology @ Centexbel
nano-clay

= 1D nano: nanoclays (layered silicates)
= Natural: montmorillonite, hectorite, sepiolite,...

= Synthetic clays (no impurities)

Properties claimed:
= Improved mechanical properties |
= Improved FR behaviour
= Improved thermal stability; shrink R

reduction sxom - el
= Barrier properties (films, air-tight layers)
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Nanotechnology @ Centexbel

nano-clay

Real contribution
to ENHANCED

Déf:; matrix
= A3 properties

Phase separated Intercalated Exfoliated _l/ \I_
{microcomposite) {(nanocomposite) (nanocomposite)
FILLER OBJECTIVE
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Nanotechnology @ Centexbel
nano-clay

Centexbel has performed research for PP/clay and
PA6/clay for a wide range of extrusion applications (CF,
BCF, staple, monofil, ...)
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Nanotechnology @ Centexbel
nano-clay
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Nanotechnology @ Centexbel

PAG ref. PA6+x% Clay-A PA6 + x% Clay-B

Sample % bath exhaustion | AEcmc(2:1)*
PA6 (Domamid 24T-HS) 59 REF-.
PA6 + x% Clay-A 64 0.9
PAG6 + x% Clay-B 81 2.1

= Potential for faster dye uptake
= Potential for deeper color intensity
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Nanotechnology @ Centexbel
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Nanotechnology @ Centexbel
nano-clay

Remaining problems for full exploitation in
textiles:

= Compatibility problems and exfoilation problems
= Strong deterioration of the UY dability

= Only limited effect on fire retardancy in specific
testing

= synergetic effects with other additives possible
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Nanotechnology @ Centexbel
CNT

2D nano: nanotubes (carbon nanotubes)
= Single walled CNTs
= Double and multi walled CNTs

3
2108 =,

SWCNT

Properties claimed:
= Ultra high strength/modulus - low weight
= Conductivity (thermally + electrically)
= Perfect dimensional stability: no die-swell, no shrink
= Only very low concentrations
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Nanotechnology @ Centexbel

Properties (FR, mechanical, ...) dependent on dispersion
CNTs, type and concentration

Aggregation of CNT raw materials
- Physical aggregation : pm level inter-tube interaction
- Chemical aggregation : van der Waals force
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Nanotechnology @ Centexbel

CNT in extrusion

Extrusion of polymers with CNTs additives
= MVI - % CNT

= viscosity is strongly affected by the addition of CNTs
= dispersion of CNTs!!!
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Nanotechnology @ Centexbel

CNT in coating

Coating with CNTs

T | Coating thickness:
- = 30g/mZ2: nice smooth coating
S ies| : Excellent reproducibility
g 100 ’ . : Surface resistance sufficient for:
§ 1Ev04] e = Antistatic (< 10!1Q)
z i ca. 0.3 - 0.5% CNT (101! -
N i ca.106)
T s 1 15 2 25 s = EMIshielding (< 10%Q)

concentration CNT (% solids) 1 - 0- 3 . 00/0 CNT ( 1 04 3 1 O3Q)
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Nanotechnology @ Centexbel

CNT

© MW-CNT allow high values of conductivity without any
deterioration of other important (mechanical) properties of
the base resin

© Compared to Conductive Carbon Black: only very low
(2-7 Vol.-%) concentration levels are needed to get the
same level of conductivity

® High market prices for MW-CNT so far limit use to only very
few and small applications, limited capacities

® Missing global quality standards, Impurities, Imperfections,
Functionality

® Unclear situation regarding toxicity of MW-CNT fibres
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Nanotechnology @ Centexbel
Nanoparticles

= 3D nano: whole range of nanoparticles
= Metal oxides: TiO,, Zn0O, SiO,, ZrO,, CeO,, CuO, Al,O; ....
= Combined oxides: ITO, ....
= Metals: Ni, Ag, Zn, Sn, Co, ...
= Bucky balls, fullerenes, IF, ...

Properties claimed:

= Antimicrobial, antistatic, self-cleaning, flame-retardant,
improved mechanical properties, UV-shielding, abrasion
resistant, conductive, nanostructured surfaces, ...

EuroNanoForum 2009, Prague 25



Nanotechnology @ Centexbel

Nanoparticles

Nanosilver: Sustainable Antimicrobial Textiles

Silver effective for a wide range of antimicrobial
applications

s |
pacteria

fungi

= Many silver additives available
= Antibacterial effect from Ag* release
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Nanotechnology @ Centexbel
Nanoparticles

Nanoparticles for textile coatings

= Fire retardant coatings with SiO,: Increases the fire retardance
(FR) via “insulation”
= Fire retardant SiO, on outside in higher concentration

= SiO, free or strong reduction of SiO, concentration towards
fabric

Bare fabric: Coated Fabric:
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Nanotechnology @ Centexbel
Nanoparticles

Nanoparticles for textile coatings
= Use of ZnO NP for UV protection
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Nanotechnology: small things, big effects

L

Thank you for your attention!

Isabel De Schrijver Luc Ruys
+32 9 243 82 35 +32 9 243 82 33
ids@centexbel.be Ir@centexbel.be
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