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Industrial MWNT Powder - Nanocyl Ô 7000

Plastic Masterbatch and Compounds - PlastiCylÔ

Dispersions and semi-finished products - AquaCylÔ, BioCylÔ,
ThermoCylÔ, EpoCylÔ
SiziCyl Ô and PregCyl Ô

Nanocyl Product Lines



Foundation of a 
spin-off from the 

Universities of Namur 
and Liege

Investment in  
CNT pilot plant 

unit

Contract to develop 
Flat Screens 

printing material

Industrial unit of  
>40 mt  CNT   

Nanocyl History & Milestones

2002 2003 2004 20062005 2007 2008 2009

Compounding unit
5000 mt capacity  + 

high temperature 
thermoplastics

Launch of 
Epocyl, 

Thermocyl & 
Aquacyl product 

range

First commercial 
use of NC7000 
in electronics

First 
commercial use 

of NC7000 in 
automotive

Launch of 
Plasticyl 

product range

Demonstrated 
industrial production 

of CNT 

Move from lab to 
the industrial  
production

2010

Launch of 
Sizicyl , Pregcyl  

and Biocyl  
product range

Stretching of the 
industrial unit to 

> 60 mt CNT   

Located in 
Namur 

University

Opening of 
Korean & 
Chinese 

Subsidiaries

2011

Industrial unit of 
400 mt CNT   



CNT in Composite Materials

Nanocomposite Matrix

Reinforcement 
materialFiber

STRUCTURAL COMPOSITE: combination of reinforcement material with a matrix 
(nanocomposite matrix)

mixture of two or more polymers (matrix) with 
one or more fillers (CNT)
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A=CNT at the 
interphase 
support/matrix

B=CNT as 
central layer 
in matrix

C=CNT at the 
surface of the 
matrix

A=CNT 
perpendicular at the 
interphase 
support/matrix

B=CNT perpendicular to the 
support and through the 
tickness of the matrix

CNT random

CNT confined

CNT  oriented

CNT localized

Different CNT organizations in 
composite materials

STARTING POINTSTARTING POINT

FIRST GENERATIONFIRST GENERATION

SECOND SECOND 
GENERATIONGENERATION

THIRD THIRD 
GENERATIONGENERATION
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STARTING POINT, CNT Random
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Nanocyl CNT masterbatches: PlastiCylTM

��	 	 ��	

(Customer’s data)

(Customer’s data)

Higher aspect 
ratio

Lower loading

Higher 
conductivity

Cost 
effectiveness
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NC7000 in Various Polymers
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PlastiCyl in Electronics and 
Automotive

• Higher Cleanliness : less outgassing and 
low particle count

� decreased risk of contamination

• More homogeneous parts 
� elimination of residual voltage

• Better dimensional stability and recyclability

• Meets SAE J1645 standards

• Combination of electrical 
conductivity/chemical and   
mechanical resistance
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FIRST GENERATION I, 
CNT Confined
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PlastiCyl: Influence of Polymer and 
Processing
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PlastiCyl: Molecular weight versus 
Conductivity
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FIRST GENERATION II, 
CNT Confined
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BioCyl, Morphology

• CNTs have big effect on the matrix; modification of the 
polymeric structure resulting in a very peculiar surface 
structure

AFM images indicate an 
important surface modification: 
reduction of submicronic 
roughness

Patented Technology 
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Observation:

BioCyl passes the fouling test easily at considerab ly lower settlement 
levels than the commercial anti-fouling paint.

BioCyl
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silicone resin
without CNT
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Commercial anti-fouling 
paint

Pass line: paints with 
lower values pass the 

fouling test

BioCyl: Settlement of Barnacles 

After 24 Hours Patented Technology 
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FIRST GENERATION III, 
CNT Confined Patented Technology 
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Viscosity evolution of CNTs-filled PDMS (part A) 
with shear rate

- Huge increase of the viscosity at  lower shear rate
- Rheothinning effect !!

ThermoCylTM: 
Interaction CNT - PDMS

Patented Technology 
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ThermoCyl: Affinity CNT-PDMS
    A                     B 
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CNTs-PDMS AFFINITY via  CH-pppp
interactions

Adsorption energy per repeat unit ~ 
2.6±0.1 kcal/mol

Patented Technology 
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Thermocyl: Industrial Applications, 
Cables

No burning droplets, low 
smoke densities . Even after 
prolonged periods of exposure, 
the combustions stops after a few 
seconds. 

The cable passes most W&C 
flame test (UL94, Cable Flame 
Test, IEC-332-3...).  

• higher FR performance
• allow new cable design
• removal of Mica sheet results in  
higher throughputs
• cost and material reduction

Patented Technology 
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Thermocyl: Industrial Applications, 
Aircraft Fuel Tanks 

Thermal barrier coating Thermocyl ÔÔÔÔ

ISO 2685/ 1100°C / 116� 10 kW/m2

Actual solution :  - thickness 4-8 mm    
- 42 % fillers loading

ALUMINIUM
Patented Technology 
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FIRST GENERATION IV, 
CNT Confined



Your title here

0,4% NC 7000 in matrix with DDA hardener

0,4% NC 7000 in matrix with M-DEA

= CONDUCTIVE (10E3 ohm*cm)Seems to be bad dispertion CNT’s very well dispersed = NOT CONDUCTIVE
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Focus on a replaceable material: Copper mesh
The function of this material is to drive the current  resulting from a lightning strike on preferential route. It is 
generally embedded under one ply of composite material. 

Level of conductivity reached by embedded CNTs 
can help dissipate the strike with less metallic 
mesh

Lighter structures with higher fuel efficiency

Epocyl, Lower Lightning Strike 
Damage
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SECOND GENERATION I, 
CNT Localized
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PlastiCyl: Condensed 
Phase Mechanism

%�(��,��-��,�.�/����)��/!��/�*0���-�#����1�2����'�� -��#�����1�+#��,���3�,��41�5,��������5�6�#�����1�&� �����#���
7������-�!'��3�'(�)1�*�0/����8�����!�#��
�����	 ��� �9���

Migration and accumulation
of the CNTs at the surface

Shield effect that limits the 
diffusion of the degradation 
products

Protection of the underlying 
polymer from oxidation
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Plasticyl: FR Perfromance in PE
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Plasticyl: Effect of CNT Dispersion
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Nanocomposite 
Matrix

Reinforcement 
material

Fiber

Sizing

Patented Technology 
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Single fiber push-out tests

sample Avg value of interfacial strength 
(Mpa)

Virgin glass fibers/epoxy 177

Sized glass fibers/Epoxy 328

Patented Technology 

Sizicyl: Interface Properties
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Electricity Out
Conductivity, S/m

Filler Content, %

Electricity In Electricity Out

Vapor Exposure or Temperature 
Change or Strain or Liquid 
Exposure
>> interaction with the polymer

The morphology of the polymer 
change >> change the filler network 
>> change the final electrical 
conductivity of the CPC

The change  of electrical 
conductivity of the CPC is then 
possible to correlate with the 
exposure to  specific temperature or 
liquids or vapor or strain

Conductive 
Polymeric 
Composition

Electricity In

Sensing Textiles
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Vapor Sensing Textile

0

0,5

1

1,5

2

15 20 25 30 35 40 45 50

Time (min)

D
r/

r 0

PC_1%NT_THF

PC_1%NT_TOLUENE

PC_1%NT_STYRENE

THF

TOLUENE

STYRENE

CNT @ 1% in a polymer1 matrixThe  basic concept is 
the polymer changes 
its morphology due to 
the solvent. This 
induces a change in 
the CNT network 
resulting in variance of 
electrical conductivity. 
So by measuring the 
changes of electrical 
conductivity of the 
polymer+CNT it is 
possible to detect a 
certain solvent.

Patented Technology 



Vapor Sensing Textile

32

Development ENSAIT – Nanocyl - Peratech

Textile with 
sensing fibers

Connection to textile

Connection to measurement 
device

Patented Technology 
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Conclusions

• Homogeneous and so called ‘good dispersion’ of the CNT in a matrix does 
not necessary lead to the best final properties

•Today Nanocyl is capable to combine the unique properties of its own CNT 
with the internal expertise in dispersing them in many different type of 
matrices, achieving the right balance between the level of CNT dispersion, 
their orientation and localization in the final composite structure to achieve 
the desired balance between electrical conductivity, mechanical properties 
and other functional properties within a cost effective scheme.

•Nanocyl is developing the next generation of composites with enlarged 
functional properties by novel types of CNT and innovative processing 
conditions.
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