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Background to Multihybrids concepts

knowledge-based achievement of a
From the call production process which would lead from the
concept idea to a defined product  without the
necessity of further process adjustment and/or
prototype production

Multifunctional polymer

Within :
MULTIHYBRIDS nanocomposites
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Background to Multihybrids concepts

extraordinary combination of properties
enhancement with less than 5% of nanofillers

but

Nanocomposites
state of the art

not yet a rational basis available concerning
- materials formulation

- process

- characterisation

Inspection of the nanostructuration

Within _
MULTIHYBRIDS mechanism throughout the

nanocomposite processing
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Multihybrids main objectives

Selection of sensors and probes for in-line monitoring of processing
nanostructuration

Assessment of viability of alternative approaches to nanofillers
introduction in the polymer matrix

-preformed organophilic nanofillers

-“In processing” nanofillers modification

-“In processing” nanofillers synthesis
Validation of morphology evaluation methods

Validation through production by extrusion compounding
of thermoplastic polymer nanocomposites to be tailor
made for several specific applications selected by the

industrial partners
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MULTIHYBRIDS MAIN OBJECTIVE
multi equipped extruder to monitor nanocomposite
extrusion process

Betol 38 mm
single screw
exiruder

Transmission NIR

IR T Sensors (MTX)

Pressure transducer Ulirasound transducers
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Multihybrids approach
Newly
ADVANCED SPACIALITY MULTIFUNCTIONAL developed
NANOMAT ERIALS materials
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Modjification of commercial nanofillers for
reaction/compatibilisation Newly
developed
Ex-situ-synthesis of nanofillers from inorganic precursors. nanofillers

Masterbathces
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Multihybrids expertise integration
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MU|t|hybr|dS approaCh Post-producstizlrt EREWSS SPS

Product Competitiveness
WP4.1

SP2
Nanofactory implementation

wWP2.1
End use materials: preparation

Characterisation of extent of
dispersion and distribution of
nanofillers in polymers

Wp2.2
Real time monitoring of the
nanocomposite/hybrid
formation

Preparation of different typologies of
nanocomposites by meltblending and
reactive blending for partners in SP4

WP4.2
Characterisation and
robustness of through on-line
and off-line characterization

WP4.3
Characterisation of the end-use
required properties

WP4.4
Process scale-up

Production of new generation of
nanocomposites in agreement with
industrial applications

Characterisation of nanofiller
morphology evolution and structure of
nanocomposites produced

Validation of in-line and on-line
methodology

Final choice of the most suitable
techniques for in-line/on-line monitoring

Nanocomposite structure/material
properties: preliminary roadmap for end-
users to achieve the desired properties

Decision on the adaptability of portable
sensors to semi-industrial production
scale

WP5.1

Scale up assessment for all
targeted application

WP5.2

Design of prototypes

WP5.3

Prototypes manufacturing and
evaluation of product properties

WP5.5
Life Cycle Engineering
Definition of the economicimpact for
each end-user

Definition of design of each prototype
Evaluation of the prototype product

evaluation of the environmental impacts
of the new materials developed




Multihybrids: main technical achievements after
42 months



Multihybrids: main technical achievements in the firs t
three years and contractors involved

Modeling/simulation of the nanocomposite preparation by melt blending

Selection and adaptability check of the sensors to the extrusion
process

Production of new generation of nanocomposites in agreement with
industrial applications

Specification of the in-line/on-line methods for industrial use on
extruders

Validation of the on-line and in-line process methods by comparison
with different off-line methods



Studied materials
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Studied materials

Automotive internal PEIMU
components BUTE
Automotive external SYNPO
components , Proplast
Wicro fuel cells CEA
Proplast,

Substitution of benchmark
materials

1. Pre-formed nanofillers

Improved flame retardancy
and mechanical properties

Improved paintability before and after Uv-

ageing

2.In-situ generated nanofillers

Enhanced flame retardant properties

3. Surface protecting material

1.Iaterial for gas separation

Improved scratch resistance and barrier
properties

Improvement of thermal conductivity

. PP340S+PPgiA+C20A +FR
fire resistance OK
elongation at break to be improved

. Base: PP500N + PPgiiA +
C20A
and PAG+C30
. Protecting coating: ENAWMEL
and CLEARCOAT

e  CEA3:PP500N+CNT
Possibility to have ternary mixture
clay/CNT to be checked

2. Iaterial for electron collection

Improvement of electrical conductivity

Abandoned for this function reported
for the function of gas separation




Common strategy followed in the project
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Monitoring techniques choice
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Last 6 months activities

Design of prototypes
Prototypes manufacturing and properties evaluation

Demonstrator manufacturing and validation



