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Development of multi-component fibers, by melt spinning, to
develop the functionality of textile structures

Interest in the use of immiscible polymer blends
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Fibers manufacturing by melt spinning 2 Bulk fonctionnalisation

Pellets 2 Stegs :
- Extrusion : formulation, intimate blend

- Melt spinning
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Morphology of biphasic systems

Polymer B

Polymer A
dispersed in

Co-
continuous

Polymer B
dispersed in

B

A

Governed by 2 phenomena:

Drop breakage and coalescence effect

—>Intrinsic properties of the blend:

- viscosity ratio
- interfacial energy between the two polymers

- formulation

Influencing parameters
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Fillers localization in a two-phase system

Co-
continuous

Fillers

Fillers occupying both
phases

Fillers occupying one of
the two phases

Fillers occupying the
second of the two phases

Fillers located at the
interface

Parametres influents :

—~>implementation sequence
—>surface energy of polymers

—>Viscosity ratio
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Polymer
blends
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Two-phase
system Localization
. morphology )
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Interface
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Properties

(mechanical, thermal, ...)

Conductive polymer composites Bio-degradable filament-
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Conductive polymer composites

Conductive polymer composites (CPC)
Incorporation of conductive fillers into an insulating polymer matrix
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Conductive polymer composites

Electrical conductivity Choice of materials (fillers, additives, polymer
blends)

/ — Adaptation of the implementation process

Electrical conductivity level according to the
concerned property

Spinnability

[ ST TYS TVl - Conductivity in compacites .« Nous
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? ﬂj Average e Detect

. conductivity

Filler content (~ 103S/ 1))
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Conductive polymer composites

Reduction of fillers content

>
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5 Preservation of electrical

-§ __ conductivity
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Nanocomposite & ,// Morphological the blend, increase

Two-phases +— Percolation threshold processability.

Selective localization >
Electrical conductivity ‘

New applications
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Conductive polymer composites
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Development of self-regulation
heating textile by Joule effect
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Electrical conductivity

Modification of electrical conductivity according to

morphologies and localization

--PA6 / PCL+CNT

—-PP/ PCL+CNT

/ —4—PET / PCL+CNT

20 40 60 80 100
PCL filled in the biphasic blend (%)

Future work :
Highest conductivity
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Bio-resorbable filaments

iterreg
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Immiscible blend of two biodegradable
and biocompatible polymers: PLA/PCL
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OBJECTIVE: To develop a
resorbable textile support for breast
prosthesis
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Link morphology to the evolution of mechanical

Université de Mons Centre Hospitalier Régional propertles durlng agelng
. A Future work :
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UP(CX Q. SITTIS Increase initial mechanical properties of blends
= using a compatibilizer
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Porous filaments

Design of biphasic polymeric fiber from Evolution of morphologies
melt-spinning filled with nanoparticles - >Ratio of polymers
to obtain a surface functionalized fiber SFiller content
—> Surface energy of the fillers
Wetting parameter
2016-2019 (PP/Silical)/PVA (PP/Silica2)/PVA
PP
PVA

Nanoparticules

Combination of polymer blend and nanocomposites Co-continuous PP dlspersed phase in pVA

Surface functionalization of polypropylene fibers after PP/PVA 70/30
extraction of a sacrificial polymer
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Porous filaments

Inversion phase
PP/PVA 30/70

B Nanofilaments
after extraction

det
d | ETD

Before extraction After extraction

Open to many applications :
Insulation
Filtration
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Immiscible of polymer blends

2

Design of morphologies inresponse to a property

Influence of the process on morphology
(structure/fillers localization)

'o”o. " e n(’
l (’ ! '0""0 I .a I Rheological: flow effect
&‘_‘_ @ Interface management
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Thank you for your
attention
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