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• Founded in 2002, privately owned

Nanocyl at a GlanceNanocyl at a GlanceNanocyl at a GlanceNanocyl at a Glance

• 45 employees

• Headquarters in Sambreville, Belgium
Office representatives USA , Japan and South Korea

• Distributors in South Korea, Taiwan, Japan, Europe, India, 
ChinaChina

• Member of PACTE - Producers 
nanotubes in Europe and CEFIC (European Chemical Industry 
Council)
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Introduction to CNTsIntroduction to CNTsIntroduction to CNTsIntroduction to CNTs

Nanotubes are the third Crystalline form of CarbonNanotubes are the third Crystalline form of CarbonNanotubes are the third Crystalline form of CarbonNanotubes are the third Crystalline form of Carbon
Basically just a tube made from hexagonally bonded CarbonBasically just a tube made from hexagonally bonded CarbonBasically just a tube made from hexagonally bonded CarbonBasically just a tube made from hexagonally bonded Carbon
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Introduction to CNTsIntroduction to CNTsIntroduction to CNTsIntroduction to CNTs

Three FormsThree FormsThree FormsThree Forms::::

Single Wall (SWNTSingle Wall (SWNTSingle Wall (SWNTSingle Wall (SWNT))))

NANOCYL NC7000 NANOCYL NC7000 NANOCYL NC7000 NANOCYL NC7000 ®®®®

Double Wall (DWNTDouble Wall (DWNTDouble Wall (DWNTDouble Wall (DWNT))))

Multi Wall(MWNT)Multi Wall(MWNT)Multi Wall(MWNT)Multi Wall(MWNT)

about 7 about 7 about 7 about 7 
graphenegraphenegraphenegraphene
shellsshellsshellsshells

hollow corehollow corehollow corehollow core

Introduction to CNTsIntroduction to CNTsIntroduction to CNTsIntroduction to CNTs

about 7 about 7 about 7 about 7 
graphenegraphenegraphenegraphene
shellsshellsshellsshells

Nanocyl Nanocyl Nanocyl Nanocyl ® NC7000® NC7000® NC7000® NC7000
Diameter = 9.5 nmDiameter = 9.5 nmDiameter = 9.5 nmDiameter = 9.5 nm



Introduction to CNTsIntroduction to CNTsIntroduction to CNTsIntroduction to CNTs

MAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIES

High electrical conductivityHigh electrical conductivityHigh electrical conductivityHigh electrical conductivity
High strength and stiffnessHigh strength and stiffnessHigh strength and stiffnessHigh strength and stiffness
High thermal conductivityHigh thermal conductivityHigh thermal conductivityHigh thermal conductivity

Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer 

Transfer its physical properties to the Transfer its physical properties to the Transfer its physical properties to the Transfer its physical properties to the 

Introduction to CNTsIntroduction to CNTsIntroduction to CNTsIntroduction to CNTs

MAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIESMAIN INTRINSIC PROPERTIES

High electrical conductivityHigh electrical conductivityHigh electrical conductivityHigh electrical conductivity
High strength and stiffnessHigh strength and stiffnessHigh strength and stiffnessHigh strength and stiffness
High thermal conductivityHigh thermal conductivityHigh thermal conductivityHigh thermal conductivity

Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer Performant Additive for polymer 
composites composites composites composites 

Transfer its physical properties to the Transfer its physical properties to the Transfer its physical properties to the Transfer its physical properties to the 
polymer compositespolymer compositespolymer compositespolymer composites



3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs3. Commercial applications of CNTs



Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

ELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated Circuits

IC TraysIC TraysIC TraysIC Trays Wafer CanistersWafer CanistersWafer CanistersWafer Canisters

ELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: Hard

---- HDD components handling HDD components handling HDD components handling HDD components handling 
- Internal Internal Internal Internal conductive conductive conductive conductive 

Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

ELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated CircuitsELECTRONIC PACKAGING: Integrated Circuits

Wafer CanistersWafer CanistersWafer CanistersWafer Canisters Clean Room ESD productsClean Room ESD productsClean Room ESD productsClean Room ESD products

ELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: HardELECTRONIC PACKAGING: Hard----Disk drivesDisk drivesDisk drivesDisk drives

HDD components handling HDD components handling HDD components handling HDD components handling traystraystraystrays
conductive conductive conductive conductive plastic componentsplastic componentsplastic componentsplastic components



Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

AUTOMOTIVE AUTOMOTIVE AUTOMOTIVE AUTOMOTIVE APPLICATIONSAPPLICATIONSAPPLICATIONSAPPLICATIONS

Fuel SystemFuel SystemFuel SystemFuel SystemFuel SystemFuel SystemFuel SystemFuel System

Electrostatic Painting Electrostatic Painting Electrostatic Painting Electrostatic Painting 
(under evaluation)(under evaluation)(under evaluation)(under evaluation)

Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

APPLICATIONSAPPLICATIONSAPPLICATIONSAPPLICATIONS

Fuel linesFuel linesFuel linesFuel linesFuel linesFuel linesFuel linesFuel lines

Fuel PumpsFuel PumpsFuel PumpsFuel Pumps

Mirror HousingMirror HousingMirror HousingMirror Housing

Door HandleDoor HandleDoor HandleDoor Handle

FenderFenderFenderFender



Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

PRODUCTPRODUCTPRODUCTPRODUCT

NC7000NC7000NC7000NC7000TMTMTMTM MWCNTMWCNTMWCNTMWCNT

NC2000NC2000NC2000NC2000TMTMTMTM DWCNTDWCNTDWCNTDWCNT

CNT thermoplastics concentratesCNT thermoplastics concentratesCNT thermoplastics concentratesCNT thermoplastics concentrates
PlastiCylPlastiCylPlastiCylPlastiCylTMTMTMTM CNT thermoplastics concentratesCNT thermoplastics concentratesCNT thermoplastics concentratesCNT thermoplastics concentrates

and compoundsand compoundsand compoundsand compounds

Applications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivityApplications: electrical conductivity

PRODUCTPRODUCTPRODUCTPRODUCTRANGERANGERANGERANGE

• Strong demand for high performance ESD Strong demand for high performance ESD Strong demand for high performance ESD Strong demand for high performance ESD 
plastics.plastics.plastics.plastics.

• Internationally recognized as the most Internationally recognized as the most Internationally recognized as the most Internationally recognized as the most 
performing CNT for electrical conductivity in performing CNT for electrical conductivity in performing CNT for electrical conductivity in performing CNT for electrical conductivity in 
thermoplastics.thermoplastics.thermoplastics.thermoplastics.

• Applications in the electronic industry such as Applications in the electronic industry such as Applications in the electronic industry such as Applications in the electronic industry such as 
memory chips, transparent films or coatings.memory chips, transparent films or coatings.memory chips, transparent films or coatings.memory chips, transparent films or coatings.

• Applications requiring high performance Applications requiring high performance Applications requiring high performance Applications requiring high performance • Applications requiring high performance Applications requiring high performance Applications requiring high performance Applications requiring high performance 
plastics with retention of mechanical plastics with retention of mechanical plastics with retention of mechanical plastics with retention of mechanical 
properties.properties.properties.properties.



Applications: ReinforcementApplications: ReinforcementApplications: ReinforcementApplications: Reinforcement

InfusionInfusionInfusionInfusion
RTMRTMRTMRTM

PrepregPrepregPrepregPrepreg Wet layWet layWet layWet lay
CastingCastingCastingCasting

SiziCylSiziCylSiziCylSiziCyl PregCylPregCylPregCylPregCyl EpoCyl EpoCyl EpoCyl EpoCyl 

Applications:Applications:Applications:Applications:
sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)
engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)

Applications: ReinforcementApplications: ReinforcementApplications: ReinforcementApplications: Reinforcement

EPOCYL:EPOCYL:EPOCYL:EPOCYL:
eeeeppppooooxxxxyyyy    ddddiiiissssppppeeeerrrrssssiiiioooonnnnssss    wwwwiiiitttthhhh    iiiimmmmpppprrrroooovvvveeeedddd    ffffrrrraaaaccccttttuuuurrrreeee    

toughness and dimensional stabilitytoughness and dimensional stabilitytoughness and dimensional stabilitytoughness and dimensional stability

Wet layWet layWet layWet lay----upupupup
CastingCastingCastingCasting

toughness and dimensional stabilitytoughness and dimensional stabilitytoughness and dimensional stabilitytoughness and dimensional stability

SIZICYL:SIZICYL:SIZICYL:SIZICYL:
Sizing agent dispersions for glass Sizing agent dispersions for glass Sizing agent dispersions for glass Sizing agent dispersions for glass 

ffffiiiibbbbrrrreeee////ccccaaaarrrrbbbboooonnnn    ffffiiiibbbbrrrreeee    pppprrrreeeepppprrrreeeeggggssss    ttttoooo    iiiimmmmpppprrrroooovvvveeee    
fibrefibrefibrefibre----matrix adhesion in compositesmatrix adhesion in compositesmatrix adhesion in compositesmatrix adhesion in composites

PREGCYL:PREGCYL:PREGCYL:PREGCYL:
Prepregs for epoxy composites with Prepregs for epoxy composites with Prepregs for epoxy composites with Prepregs for epoxy composites with 

improved fracture toughness and improved fracture toughness and improved fracture toughness and improved fracture toughness and 
dimensional stabilitydimensional stabilitydimensional stabilitydimensional stability

EpoCyl EpoCyl EpoCyl EpoCyl 

dimensional stabilitydimensional stabilitydimensional stabilitydimensional stability

Applications:Applications:Applications:Applications:
sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)sporting goods (tennis rackets, hockey sticks, bicycles...)
engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)engineering composites (aircraft, ship hulls, windm ills...)



4. Rheology of CNT4. Rheology of CNT4. Rheology of CNT4. Rheology of CNT----Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions 



Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated 
in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon 

nanotubes  into the silicone resinsnanotubes  into the silicone resinsnanotubes  into the silicone resinsnanotubes  into the silicone resins

Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated Silicone resins show a unique affinity for carbon nanotubes which is translated 
in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon 

RheologyRheologyRheologyRheology

in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon in a drastic viscosity increase when dispersing small quantities of carbon 
nanotubes  into the silicone resinsnanotubes  into the silicone resinsnanotubes  into the silicone resinsnanotubes  into the silicone resins
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This high affinity is attributed to the This high affinity is attributed to the This high affinity is attributed to the This high affinity is attributed to the 
strong CHstrong CHstrong CHstrong CH---- � interaction... interaction... interaction... interaction... strong CHstrong CHstrong CHstrong CH---- � interaction... interaction... interaction... interaction... 

…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation

RheologyRheologyRheologyRheology
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…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation…and is confirmed by dynamic molecular simulation



However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is 
applied onto the CNT/silicone resinapplied onto the CNT/silicone resinapplied onto the CNT/silicone resinapplied onto the CNT/silicone resin

ThereforeThereforeThereforeTherefore, , , , CNTCNTCNTCNT----silicone silicone silicone silicone ddddispersions are ispersions are ispersions are ispersions are 

However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is However, a sharp viscosity decrease is observed as soon as shear is 
applied onto the CNT/silicone resinapplied onto the CNT/silicone resinapplied onto the CNT/silicone resinapplied onto the CNT/silicone resin

RheologyRheologyRheologyRheology
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ispersions are ispersions are ispersions are ispersions are ideally suited for nonideally suited for nonideally suited for nonideally suited for non----dripping paintsdripping paintsdripping paintsdripping paints



The viscosity, pot life and curing times of The viscosity, pot life and curing times of The viscosity, pot life and curing times of The viscosity, pot life and curing times of 
be adapted to the required coating process be adapted to the required coating process be adapted to the required coating process be adapted to the required coating process 

SprayableSprayableSprayableSprayable

BrushableBrushableBrushableBrushable

And is available in all colours……………. as long as it is blackAnd is available in all colours……………. as long as it is blackAnd is available in all colours……………. as long as it is blackAnd is available in all colours……………. as long as it is black

The viscosity, pot life and curing times of The viscosity, pot life and curing times of The viscosity, pot life and curing times of The viscosity, pot life and curing times of CNTCNTCNTCNT----Silicone dispersions Silicone dispersions Silicone dispersions Silicone dispersions can can can can 
be adapted to the required coating process be adapted to the required coating process be adapted to the required coating process be adapted to the required coating process 

RheologyRheologyRheologyRheology

BrushableBrushableBrushableBrushable

GunnableGunnableGunnableGunnable
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GunnableGunnableGunnableGunnable



5. StatiCyl5. StatiCyl5. StatiCyl5. StatiCylTMTMTMTM antistatic and conductiveantistatic and conductiveantistatic and conductiveantistatic and conductive
Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers 

antistatic and conductiveantistatic and conductiveantistatic and conductiveantistatic and conductive
Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers Coatings, Sealants and Elastomers 



StatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivity

ANTIANTIANTIANTI----STATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTS
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StatiCyl: percolation at StatiCyl: percolation at StatiCyl: percolation at StatiCyl: percolation at low low low low amount of CNTs in silicone matrixamount of CNTs in silicone matrixamount of CNTs in silicone matrixamount of CNTs in silicone matrix

CNT Content CNT Content CNT Content CNT Content IncreaseIncreaseIncreaseIncrease

StatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivity

STATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTSSTATIC SILICONE COATINGS AND SEALANTS
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amount of CNTs in silicone matrixamount of CNTs in silicone matrixamount of CNTs in silicone matrixamount of CNTs in silicone matrix

IncreaseIncreaseIncreaseIncrease



StatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivity

CapacitiveCapacitiveCapacitiveCapacitive

One key, two functions:One key, two functions:One key, two functions:One key, two functions:

1.1.1.1. Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other 1.1.1.1. Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other 
device (first function)device (first function)device (first function)device (first function)

2.2.2.2. Pressing the key starts the second function. Pressing the key starts the second function. Pressing the key starts the second function. Pressing the key starts the second function. 

Example: car radioExample: car radioExample: car radioExample: car radio
Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this 
key, pressing the key selects the station. key, pressing the key selects the station. key, pressing the key selects the station. key, pressing the key selects the station. 

StatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivityStatiCyl: ESD and conductivity

CapacitiveCapacitiveCapacitiveCapacitive KeypadsKeypadsKeypadsKeypads

Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other 

ON
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Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other Almost touching the key or touching the key activates the LED or any other 

Pressing the key starts the second function. Pressing the key starts the second function. Pressing the key starts the second function. Pressing the key starts the second function. 

Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this Almost touching the key will show on the display which radio station is behind this 



6. ThermoCyl6. ThermoCyl6. ThermoCyl6. ThermoCylTMTMTMTM

Coatings and SealantsCoatings and SealantsCoatings and SealantsCoatings and Sealants
Flame BarrierFlame BarrierFlame BarrierFlame Barrier

Coatings and SealantsCoatings and SealantsCoatings and SealantsCoatings and Sealants



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM

AAAA 4444 mmmmmmmm thickthickthickthick AluminiumAluminiumAluminiumAluminium plateplateplateplate isisisis
coatedcoatedcoatedcoated onononon oneoneoneone sidesidesideside withwithwithwith ThermoCylThermoCylThermoCylThermoCyl ,,,,
heatedheatedheatedheated withwithwithwith aaaa flameflameflameflame andandandand thethethetheheatedheatedheatedheated withwithwithwith aaaa flameflameflameflame andandandand thethethethe
temperaturetemperaturetemperaturetemperature increaseincreaseincreaseincrease isisisis measuredmeasuredmeasuredmeasured atatatat
thethethethe otherotherotherother sidesidesideside ofofofof thethethethe plateplateplateplate

TMTMTMTM as flame barrier for metalsas flame barrier for metalsas flame barrier for metalsas flame barrier for metals
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ISOISOISOISO 2685268526852685



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM

ISO 2685/ 1100ISO 2685/ 1100ISO 2685/ 1100ISO 2685/ 1100°°°°

350

400

Current  best solution (without CNT) (4Current  best solution (without CNT) (4Current  best solution (without CNT) (4Current  best solution (without CNT) (4
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AluminiumAluminiumAluminiumAluminium

0

50

0 1000 2000

TheTheTheThe temperaturetemperaturetemperaturetemperature ofofofof thethethethe AlAlAlAl plateplateplateplate atatatat
300300300300°°°°CCCC withwithwithwith aaaa 1111 mmmmmmmm thickthickthickthick ThermoCylThermoCylThermoCylThermoCyl
withwithwithwith aaaa 4444 mmmmmmmm coating,coating,coating,coating, eveneveneveneven afterafterafterafter 1111hhhh40404040mmmm

TMTMTMTM as flame barrier for metalsas flame barrier for metalsas flame barrier for metalsas flame barrier for metals

°°°°C / 116C / 116C / 116C / 116� 10101010 kW/mkW/mkW/mkW/m2222

Current  best solution (without CNT) (4Current  best solution (without CNT) (4Current  best solution (without CNT) (4Current  best solution (without CNT) (4----6 mm)6 mm)6 mm)6 mm)

unprotected Aluminium

THERMOCYL 1 mm

THERMOCYL 2 mm

THERMOCYL 4 mm
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3000 4000 5000 6000
Time (sec.)

THERMOCYL 4 mm

thethethethe oppositeoppositeoppositeopposite sidesidesideside doesdoesdoesdoes notnotnotnot passpasspasspass
ThermoCylThermoCylThermoCylThermoCyl coatingcoatingcoatingcoating andandandand staysstaysstaysstays belowbelowbelowbelow 200200200200°°°°CCCC

mmmm ofofofof heatingheatingheatingheating



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM

Stainless SteelStainless SteelStainless SteelStainless Steel

The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side 
does not pass 400does not pass 400does not pass 400does not pass 400°°°°C, even after 25 minutes heating.C, even after 25 minutes heating.C, even after 25 minutes heating.C, even after 25 minutes heating.

TMTMTMTM as flame barrier for metalsas flame barrier for metalsas flame barrier for metalsas flame barrier for metals
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The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side The temperature of the stainless steel plate at the opposite side 
C, even after 25 minutes heating.C, even after 25 minutes heating.C, even after 25 minutes heating.C, even after 25 minutes heating.



ThermoCylThermoCylThermoCylThermoCyl

TheTheTheThe unprotectedunprotectedunprotectedunprotected cablecablecablecable burnsburnsburnsburns completely,completely,completely,completely,
smokesmokesmokesmoke withwithwithwith burningburningburningburning dropletsdropletsdropletsdroplets.... AfterAfterAfterAfter aaaa
totallytotallytotallytotally unprotectedunprotectedunprotectedunprotected andandandand thethethethe cablecablecablecable losesloseslosesloses

ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for W&Cas flame barrier for W&Cas flame barrier for W&Cas flame barrier for W&C

completely,completely,completely,completely, oftenoftenoftenoften releasingreleasingreleasingreleasing toxic,toxic,toxic,toxic, highhighhighhigh densitydensitydensitydensity
aaaa fewfewfewfew minutes,minutes,minutes,minutes, thethethethe coppercoppercoppercopper corecorecorecore isisisis
itsitsitsits functionalityfunctionalityfunctionalityfunctionality....
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ThermoCylThermoCylThermoCylThermoCyl

AAAA thinthinthinthin coatingcoatingcoatingcoating ((((100100100100 micron)micron)micron)micron) ofofofof ThermoCylThermoCylThermoCylThermoCyl NCNCNCNC
burningburningburningburning droplets,droplets,droplets,droplets, lowlowlowlow smokesmokesmokesmoke densitiesdensitiesdensitiesdensities.... EvenEvenEvenEven
combustionscombustionscombustionscombustions stopsstopsstopsstops afterafterafterafter aaaa fewfewfewfew secondssecondssecondsseconds.... ThanksThanksThanksThanks
passespassespassespasses anyanyanyany W&CW&CW&CW&C flameflameflameflame testtesttesttest (UL(UL(UL(UL94949494,,,, CableCableCableCable FlameFlameFlameFlamepassespassespassespasses anyanyanyany W&CW&CW&CW&C flameflameflameflame testtesttesttest (UL(UL(UL(UL94949494,,,, CableCableCableCable FlameFlameFlameFlame

IndustrialIndustrialIndustrialIndustrial trialstrialstrialstrials totototo confirmconfirmconfirmconfirm thatthatthatthat thethethethe coatingcoatingcoatingcoating
extrusionextrusionextrusionextrusion productionproductionproductionproduction linelinelineline areareareare inininin progressprogressprogressprogress....

ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for W&Cas flame barrier for W&Cas flame barrier for W&Cas flame barrier for W&C

NCNCNCNC113113113113 protectsprotectsprotectsprotects thethethethe cablecablecablecable veryveryveryvery efficientlyefficientlyefficientlyefficiently:::: nononono
EvenEvenEvenEven afterafterafterafter prolongedprolongedprolongedprolonged periodsperiodsperiodsperiods ofofofof exposure,exposure,exposure,exposure, thethethethe

ThanksThanksThanksThanks totototo ThermoCylThermoCylThermoCylThermoCyl NCNCNCNC113113113113 thethethethe cablecablecablecable potentiallypotentiallypotentiallypotentially
FlameFlameFlameFlame Test,Test,Test,Test, IECIECIECIEC----332332332332----3333............))))....FlameFlameFlameFlame Test,Test,Test,Test, IECIECIECIEC----332332332332----3333............))))....
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processprocessprocessprocess cancancancan bebebebe carriedcarriedcarriedcarried outoutoutout inininin----linelinelineline onononon thethethethe



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM

WithoutWithoutWithoutWithout
burnburnburnburn veryveryveryvery
burningburningburningburning

TMTMTMTM as flame barrier for foamsas flame barrier for foamsas flame barrier for foamsas flame barrier for foams

WithoutWithoutWithoutWithout protection,protection,protection,protection, thethethethe PUPUPUPU foamfoamfoamfoam startsstartsstartsstarts totototo
veryveryveryvery fast,fast,fast,fast, aaaa lotlotlotlot ofofofof smokesmokesmokesmoke developsdevelopsdevelopsdevelops andandandand

burningburningburningburning dropletsdropletsdropletsdroplets fallfallfallfall downdowndowndown
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ThermoCylThermoCylThermoCylThermoCyl

Foams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCyl

Through spray coating with ThermoCylThrough spray coating with ThermoCylThrough spray coating with ThermoCylThrough spray coating with ThermoCyl

ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for foamsas flame barrier for foamsas flame barrier for foamsas flame barrier for foams

Foams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCyl

Through spray coating with ThermoCylThrough spray coating with ThermoCylThrough spray coating with ThermoCylThrough spray coating with ThermoCyl

TheTheTheThe foamfoamfoamfoam doesn’tdoesn’tdoesn’tdoesn’t burnburnburnburn thanksthanksthanksthanks
totototo thethethethe ThermoCylThermoCylThermoCylThermoCyl coatingcoatingcoatingcoating butbutbutbut
duedueduedue totototo thethethethe highhighhighhigh temperaturestemperaturestemperaturestemperatures
thethethethe innerinnerinnerinner PUPUPUPU corecorecorecore willwillwillwill meltmeltmeltmelt....
However,However,However,However, thethethethe ThermoCylThermoCylThermoCylThermoCyl
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However,However,However,However, thethethethe ThermoCylThermoCylThermoCylThermoCyl
“shell”“shell”“shell”“shell” willwillwillwill keepkeepkeepkeep thethethethe moltenmoltenmoltenmolten
PUPUPUPU withinwithinwithinwithin itsitsitsits shellshellshellshell andandandand nononono
burningburningburningburning orororor burningburningburningburning dropletsdropletsdropletsdroplets
areareareare observedobservedobservedobserved....



ThermoCylThermoCylThermoCylThermoCyl

Foams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCyl

Through impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCyl

In this case, no burning at all is observed.In this case, no burning at all is observed.In this case, no burning at all is observed.In this case, no burning at all is observed.

The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation 
has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam 
flexibility and open cell structure with a flexibility and open cell structure with a flexibility and open cell structure with a flexibility and open cell structure with a 
limited weight increase.limited weight increase.limited weight increase.limited weight increase.

ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for foamsas flame barrier for foamsas flame barrier for foamsas flame barrier for foams

Foams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCylFoams can be protected in two ways with ThermoCyl

Through impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCylThrough impregnation with ThermoCyl

In this case, no burning at all is observed.In this case, no burning at all is observed.In this case, no burning at all is observed.In this case, no burning at all is observed.

The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation The ThermoCyl coating or impregnation 
has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam 
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has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam has only a minimal influence on foam 
flexibility and open cell structure with a flexibility and open cell structure with a flexibility and open cell structure with a flexibility and open cell structure with a 
limited weight increase.limited weight increase.limited weight increase.limited weight increase.



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substrates

In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl 
coating: hereinafter some examples... coating: hereinafter some examples... coating: hereinafter some examples... coating: hereinafter some examples... 

WoodWoodWoodWood EpoxyEpoxyEpoxyEpoxy

as flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substrates

In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl In fact, any substrate can be protected with a ThermoCyl 
coating: hereinafter some examples... coating: hereinafter some examples... coating: hereinafter some examples... coating: hereinafter some examples... 

...and ...and ...and ...and textiles,textiles,textiles,textiles,
nonnonnonnon----wovenwovenwovenwoven............
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PolyolefinPolyolefinPolyolefinPolyolefin
FoamsFoamsFoamsFoams

nonnonnonnon----wovenwovenwovenwoven............



ThermoCylThermoCylThermoCylThermoCylTMTMTMTM as flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substrates

PVCPVCPVCPVC isisisis notnotnotnot aaaa materialmaterialmaterialmaterial whichwhichwhichwhich isisisis knownknownknownknown totototo
easilyeasilyeasilyeasily butbutbutbut whenwhenwhenwhen broughtbroughtbroughtbrought intointointointo thethethethe flameflameflameflameeasilyeasilyeasilyeasily butbutbutbut whenwhenwhenwhen broughtbroughtbroughtbrought intointointointo thethethethe flameflameflameflame
burner,burner,burner,burner, itititit willwillwillwill startstartstartstart totototo meltmeltmeltmelt....
AsAsAsAs aaaa resultresultresultresult thethethethe structurestructurestructurestructure ofofofof thethethethe partpartpartpart isisisis lostlostlostlost

as flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substratesas flame barrier for other substrates

totototo burnburnburnburn
flameflameflameflame ofofofof aaaaflameflameflameflame ofofofof aaaa

lostlostlostlost ....

However,However,However,However, whenwhenwhenwhen protectedprotectedprotectedprotected bybybyby aaaa
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However,However,However,However, whenwhenwhenwhen protectedprotectedprotectedprotected bybybyby aaaa
ThermoCylThermoCylThermoCylThermoCyl coating,coating,coating,coating, thethethethe PVCPVCPVCPVC
honeycombhoneycombhoneycombhoneycomb structurestructurestructurestructure remainsremainsremainsremains
undamaged!!undamaged!!undamaged!!undamaged!!



7. BioCyl7. BioCyl7. BioCyl7. BioCylTMTMTMTM Fouling ReleaseFouling ReleaseFouling ReleaseFouling ReleaseFouling ReleaseFouling ReleaseFouling ReleaseFouling Release CoatingsCoatingsCoatingsCoatings



Benefits of BioCylBenefits of BioCylBenefits of BioCylBenefits of BioCyl

Benefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatings

1.1.1.1. BioCylBioCylBioCylBioCyl isisisis anananan ecoecoecoeco----friendlyfriendlyfriendlyfriendly foulingfoulingfoulingfouling releasereleasereleaserelease
anyanyanyany biocide,biocide,biocide,biocide, heavyheavyheavyheavy metalmetalmetalmetal orororor anyanyanyany
marinemarinemarinemarine organismsorganismsorganismsorganisms....

2.2.2.2. BioCylBioCylBioCylBioCyl doesdoesdoesdoes notnotnotnot containcontaincontaincontain anyanyanyany solventsolventsolventsolvent

3.3.3.3. As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is 3.3.3.3. As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is 
based on the presence based on the presence based on the presence based on the presence of specific of specific of specific of specific 
organisms,organisms,organisms,organisms, it it it it performance fits all oceans/seas. performance fits all oceans/seas. performance fits all oceans/seas. performance fits all oceans/seas. 

TheTheTheThe BioCylBioCylBioCylBioCyl composition,composition,composition,composition, technologytechnologytechnologytechnology andandandand

Benefits of BioCylBenefits of BioCylBenefits of BioCylBenefits of BioCyl

Benefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatingsBenefits of BioCyl over existing marine coatings

releasereleasereleaserelease coatingcoatingcoatingcoating.... ItItItIt doesdoesdoesdoes notnotnotnot leachleachleachleach
anyanyanyany otherotherotherother substancesubstancesubstancesubstance harmfulharmfulharmfulharmful totototo

solventsolventsolventsolvent....

As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is purelypurelypurelypurely structural structural structural structural and not and not and not and not As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is As the working principle of BioCyl is purelypurelypurelypurely structural structural structural structural and not and not and not and not 
of specific of specific of specific of specific biocides for specific marine biocides for specific marine biocides for specific marine biocides for specific marine 

performance fits all oceans/seas. performance fits all oceans/seas. performance fits all oceans/seas. performance fits all oceans/seas. 

andandandand applicationsapplicationsapplicationsapplications areareareare patentedpatentedpatentedpatented



Working Principle of BioCylWorking Principle of BioCylWorking Principle of BioCylWorking Principle of BioCyl

BioCyl: how BioCyl: how BioCyl: how BioCyl: how doesdoesdoesdoes

ThreeThreeThreeThree factorsfactorsfactorsfactors explainexplainexplainexplain thethethethe veryveryveryvery goodgoodgoodgood foulingfoulingfoulingfouling releasereleasereleaserelease

1.1.1.1. BioCylBioCylBioCylBioCyl isisisis aaaa veryveryveryvery smoothsmoothsmoothsmooth coatingcoatingcoatingcoating atatatat macromacromacromacro
velocityvelocityvelocityvelocity overoveroverover thethethethe coating,coating,coating,coating, whichwhichwhichwhich makesmakesmakesmakes
ontoontoontoonto thethethethe coatingcoatingcoatingcoating....

2.2.2.2. BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine 
organisms.organisms.organisms.organisms.organisms.organisms.organisms.organisms.

3.3.3.3. BioCylBioCylBioCylBioCyl hashashashas aaaa specialspecialspecialspecial subsubsubsub----micronmicronmicronmicron surfacesurfacesurfacesurface
makesmakesmakesmakes adhesionadhesionadhesionadhesion ofofofof marinemarinemarinemarine organismsorganismsorganismsorganisms difficultdifficultdifficultdifficult

Working Principle of BioCylWorking Principle of BioCylWorking Principle of BioCylWorking Principle of BioCyl

doesdoesdoesdoes it function?it function?it function?it function?

releasereleasereleaserelease propertiespropertiespropertiesproperties ofofofof BioCylBioCylBioCylBioCyl....

macromacromacromacro----levellevellevellevel.... AsAsAsAs aaaa resultresultresultresult waterwaterwaterwater willwillwillwill flowflowflowflow atatatat highhighhighhigh
itititit difficultdifficultdifficultdifficult forforforfor marinemarinemarinemarine organismsorganismsorganismsorganisms totototo settlesettlesettlesettle

BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine BioCyl is a hydrophobic coating and hence not an ideal environment for marine 
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surfacesurfacesurfacesurface structurestructurestructurestructure (see(see(see(see figurefigurefigurefigure onononon nextnextnextnext page)page)page)page) whichwhichwhichwhich
difficultdifficultdifficultdifficult ....



BioCyl: how does it work?BioCyl: how does it work?BioCyl: how does it work?BioCyl: how does it work?
Silicone without CNTSilicone without CNTSilicone without CNTSilicone without CNT

Working Principle of BioCylWorking Principle of BioCylWorking Principle of BioCylWorking Principle of BioCyl

TheTheTheThe
uprightuprightuprightupright
resinresinresinresin
totototo
sosososo
hinderedhinderedhinderedhindered
carboncarboncarboncarbonSilicone with CNTSilicone with CNTSilicone with CNTSilicone with CNT

ThereforeThereforeThereforeTherefore
soonsoonsoonsoon
exceedsexceedsexceedsexceeds

BioCyl: how does it work?BioCyl: how does it work?BioCyl: how does it work?BioCyl: how does it work?

Working Principle of BioCylWorking Principle of BioCylWorking Principle of BioCylWorking Principle of BioCyl

TheTheTheThe CarbonCarbonCarbonCarbon NanotubesNanotubesNanotubesNanotubes areareareare standingstandingstandingstanding
uprightuprightuprightupright ,,,, embeddedembeddedembeddedembedded inininin thethethethe siliconesiliconesiliconesilicone
resinresinresinresin.... BarnaclesBarnaclesBarnaclesBarnacles andandandand algaealgaealgaealgae whowhowhowho wantwantwantwant

adhereadhereadhereadhere totototo thisthisthisthis surfacesurfacesurfacesurface cannotcannotcannotcannot dodododo
efficientlyefficientlyefficientlyefficiently becausebecausebecausebecause theytheytheythey areareareare

hinderedhinderedhinderedhindered bybybyby thethethethe uprightuprightuprightupright standingstandingstandingstanding
carboncarboncarboncarbon nanotubesnanotubesnanotubesnanotubes....
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ThereforeThereforeThereforeTherefore theytheytheythey areareareare easilyeasilyeasilyeasily removedremovedremovedremoved asasasas
soonsoonsoonsoon asasasas thethethethe waterwaterwaterwater flowflowflowflow velocityvelocityvelocityvelocity
exceedsexceedsexceedsexceeds4444 knotsknotsknotsknots....



Fouling Release Efficiency of BioCylFouling Release Efficiency of BioCylFouling Release Efficiency of BioCylFouling Release Efficiency of BioCyl

This can be measured in several ways:This can be measured in several ways:This can be measured in several ways:This can be measured in several ways:

A. Adhesion A. Adhesion A. Adhesion A. Adhesion strength of barnacles to the strength of barnacles to the strength of barnacles to the strength of barnacles to the 

B. B. B. B. Settlement Settlement Settlement Settlement of barnacle cyprids onto the coatingof barnacle cyprids onto the coatingof barnacle cyprids onto the coatingof barnacle cyprids onto the coating

C.C.C.C. Quantity Quantity Quantity Quantity of algae removedof algae removedof algae removedof algae removed

D. Field D. Field D. Field D. Field trials (visual inspection)trials (visual inspection)trials (visual inspection)trials (visual inspection)

Fouling Release Efficiency of BioCylFouling Release Efficiency of BioCylFouling Release Efficiency of BioCylFouling Release Efficiency of BioCyl

This can be measured in several ways:This can be measured in several ways:This can be measured in several ways:This can be measured in several ways:

strength of barnacles to the strength of barnacles to the strength of barnacles to the strength of barnacles to the coatingcoatingcoatingcoating

of barnacle cyprids onto the coatingof barnacle cyprids onto the coatingof barnacle cyprids onto the coatingof barnacle cyprids onto the coating
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trials (visual inspection)trials (visual inspection)trials (visual inspection)trials (visual inspection)



A. Adhesion Strength of BarnaclesA. Adhesion Strength of BarnaclesA. Adhesion Strength of BarnaclesA. Adhesion Strength of Barnacles

0,300,300,300,30

0,250,250,250,25

commercial reference resincommercial reference resincommercial reference resincommercial reference resin silicone without CNTsilicone without CNTsilicone without CNTsilicone without CNT
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ObservationsObservationsObservationsObservations::::

-The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which 
removedremovedremovedremoved. The adhesion strength is even lower than for . The adhesion strength is even lower than for . The adhesion strength is even lower than for . The adhesion strength is even lower than for 
reference reference reference reference resinresinresinresin....

- No more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surface

commercial reference resincommercial reference resincommercial reference resincommercial reference resin silicone without CNTsilicone without CNTsilicone without CNTsilicone without CNT

A. Adhesion Strength of BarnaclesA. Adhesion Strength of BarnaclesA. Adhesion Strength of BarnaclesA. Adhesion Strength of Barnacles

«««« theoretical theoretical theoretical theoretical lower adhesion limitlower adhesion limitlower adhesion limitlower adhesion limit »»»»

silicone without CNTsilicone without CNTsilicone without CNTsilicone without CNT BioCylBioCylBioCylBioCyl
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The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which The barnacles have the lowest adhesion strength to BioCyl which meansmeansmeansmeans that that that that they are they are they are they are easilyeasilyeasilyeasily
. The adhesion strength is even lower than for . The adhesion strength is even lower than for . The adhesion strength is even lower than for . The adhesion strength is even lower than for the current commercial antithe current commercial antithe current commercial antithe current commercial anti----foulingfoulingfoulingfouling

No more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surfaceNo more trace of basal plate of the barnacles on the BioCyl surface

silicone without CNTsilicone without CNTsilicone without CNTsilicone without CNT BioCylBioCylBioCylBioCyl



B. Settlement of Barnacle CypridsB. Settlement of Barnacle CypridsB. Settlement of Barnacle CypridsB. Settlement of Barnacle Cyprids

Settlement Settlement Settlement Settlement after after after after 
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silicone silicone silicone silicone resinresinresinresin
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Commercial antiCommercial antiCommercial antiCommercial anti
fouling paintfouling paintfouling paintfouling paint

Observation:Observation:Observation:Observation:

BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels 
than the commercial antithan the commercial antithan the commercial antithan the commercial anti---- fouling paint.fouling paint.fouling paint.fouling paint.
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B. Settlement of Barnacle CypridsB. Settlement of Barnacle CypridsB. Settlement of Barnacle CypridsB. Settlement of Barnacle Cyprids

after after after after 24 hours24 hours24 hours24 hours

Commercial antiCommercial antiCommercial antiCommercial anti ----
fouling paintfouling paintfouling paintfouling paint

Pass line: paints Pass line: paints Pass line: paints Pass line: paints 
with lower values with lower values with lower values with lower values 
pass the fouling pass the fouling pass the fouling pass the fouling 

testtesttesttest
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BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels BioCyl passes the fouling test easily at considerably lower settlement levels 
fouling paint.fouling paint.fouling paint.fouling paint.

BioCylBioCylBioCylBioCyl



C. Removal of AlgaeC. Removal of AlgaeC. Removal of AlgaeC. Removal of Algae

Removal of Removal of Removal of Removal of UlvaUlvaUlvaUlva sporeling biomasssporeling biomasssporeling biomasssporeling biomass
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C. Removal of AlgaeC. Removal of AlgaeC. Removal of AlgaeC. Removal of Algae

sporeling biomasssporeling biomasssporeling biomasssporeling biomass

TheTheTheThe removalremovalremovalremoval ofofofof UlvaUlvaUlvaUlva sporelingsporelingsporelingsporeling isisisis
performedperformedperformedperformed bybybyby aaaa normalisednormalisednormalisednormalised rotor,rotor,rotor,rotor,
creatingcreatingcreatingcreating turbulencesturbulencesturbulencesturbulences....

TheTheTheThe quantityquantityquantityquantity ofofofof UlvaUlvaUlvaUlva sporelingsporelingsporelingsporeling
removalremovalremovalremoval isisisis 2222....5555 timestimestimestimes higherhigherhigherhigher forforforfor BioCylBioCylBioCylBioCyl
thanthanthanthan forforforfor thethethethe unfilledunfilledunfilledunfilled siliconesiliconesiliconesilicone resinresinresinresin....
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thanthanthanthan forforforfor thethethethe unfilledunfilledunfilledunfilled siliconesiliconesiliconesilicone resinresinresinresin....



Fouling Fouling Fouling Fouling after 49 days immersionafter 49 days immersionafter 49 days immersionafter 49 days immersion

Commercial Commercial Commercial Commercial referencereferencereferencereference
antiantiantianti----fouling fouling fouling fouling resinresinresinresin

UnfilledUnfilledUnfilledUnfilled
silicone silicone silicone silicone 

In all In all In all In all threethreethreethree cases the fouling cases the fouling cases the fouling cases the fouling afterafterafterafter

D. Field TrialsD. Field TrialsD. Field TrialsD. Field Trials

after 49 days immersionafter 49 days immersionafter 49 days immersionafter 49 days immersion

UnfilledUnfilledUnfilledUnfilled
silicone silicone silicone silicone resinresinresinresin BioCylBioCylBioCylBioCyl
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afterafterafterafter 49 49 49 49 daysdaysdaysdays immersion immersion immersion immersion isisisis comparable. comparable. comparable. comparable. 



Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)

Field testing: fouling after 49 days immersionField testing: fouling after 49 days immersionField testing: fouling after 49 days immersionField testing: fouling after 49 days immersion

Commercial Commercial Commercial Commercial referencereferencereferencereference
antiantiantianti----fouling fouling fouling fouling resinresinresinresin

Silicone Silicone Silicone Silicone resinresinresinresin
withoutwithoutwithoutwithout CNTCNTCNTCNT

AfterAfterAfterAfter thethethethe rotorrotorrotorrotor test,test,test,test, itititit cancancancan bebebebe observedobservedobservedobserved
(toxic(toxic(toxic(toxic antiantiantianti----foulingfoulingfoulingfouling coating)coating)coating)coating) stillstillstillstill hashashashas substantialsubstantialsubstantialsubstantial
factfactfactfact thatthatthatthat thethethethe biocidalbiocidalbiocidalbiocidal activityactivityactivityactivity hashashashas becomebecomebecomebecome
resinresinresinresin alsoalsoalsoalso showsshowsshowsshows somesomesomesome algaealgaealgaealgae ontoontoontoonto
almostalmostalmostalmost completelycompletelycompletelycompletely freefreefreefree fromfromfromfrom settlementsettlementsettlementsettlement

Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)Fouling after rotor test (to simulate a sailing vessel)

Field testing: fouling after 49 days immersionField testing: fouling after 49 days immersionField testing: fouling after 49 days immersionField testing: fouling after 49 days immersion

D. Field TrialsD. Field TrialsD. Field TrialsD. Field Trials

resinresinresinresin
CNTCNTCNTCNT BioCylBioCylBioCylBioCyl
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observedobservedobservedobserved thatthatthatthat thethethethe commercialcommercialcommercialcommercial referencereferencereferencereference
substantialsubstantialsubstantialsubstantial settlementsettlementsettlementsettlement duedueduedue totototo thethethethe

becomebecomebecomebecome inactiveinactiveinactiveinactive.... TheTheTheThe unfilledunfilledunfilledunfilled siliconesiliconesiliconesilicone
ontoontoontoonto thethethethe coatingcoatingcoatingcoating whereaswhereaswhereaswhereas BioCylBioCylBioCylBioCyl isisisis

settlementsettlementsettlementsettlement ....



Ongoing Field Testing:Ongoing Field Testing:Ongoing Field Testing:Ongoing Field Testing:
full scale test patch (200 mfull scale test patch (200 mfull scale test patch (200 mfull scale test patch (200 m2222) on the Tideway Rollingstone, ) on the Tideway Rollingstone, ) on the Tideway Rollingstone, ) on the Tideway Rollingstone, 

a stonea stonea stonea stone----dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.

D. Field TrialsD. Field TrialsD. Field TrialsD. Field Trials

a stonea stonea stonea stone----dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.

DEMEDEMEDEMEDEME (Belgium)(Belgium)(Belgium)(Belgium) isisisis aaaa leadingleadingleadingleading globalglobalglobalglobal playerplayerplayerplayer inininin marinemarinemarinemarine andandandand environmentalenvironmentalenvironmentalenvironmental
dredgingdredgingdredgingdredging forforforfor majormajormajormajor portportportport infrastructureinfrastructureinfrastructureinfrastructure development,development,development,development, sandsandsandsand winningwinningwinningwinning andandandand
beachesbeachesbeachesbeaches andandandand coastalcoastalcoastalcoastal developmentdevelopmentdevelopmentdevelopment....

Ongoing Field Testing:Ongoing Field Testing:Ongoing Field Testing:Ongoing Field Testing:
) on the Tideway Rollingstone, ) on the Tideway Rollingstone, ) on the Tideway Rollingstone, ) on the Tideway Rollingstone, 

dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.

D. Field TrialsD. Field TrialsD. Field TrialsD. Field Trials

dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.dumping vessel owned by DEME.
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environmentalenvironmentalenvironmentalenvironmental activities,activities,activities,activities, suchsuchsuchsuch asasasas ddddeepeningeepeningeepeningeepening andandandand maintainingmaintainingmaintainingmaintaining ofofofof navigationnavigationnavigationnavigation cccchhhhaaaannnnnnnneeeellllssss
andandandand reclamationreclamationreclamationreclamation ofofofof newnewnewnew industrialindustrialindustrialindustrial orororor residentialresidentialresidentialresidential areas,areas,areas,areas, artificialartificialartificialartificial iiiissssllllaaaannnnddddssss,,,,



CNTCNTCNTCNT----Silicone Dispersion Product RangeSilicone Dispersion Product RangeSilicone Dispersion Product RangeSilicone Dispersion Product Range

GradeGradeGradeGrade ApplicationApplicationApplicationApplication SubstrateSubstrateSubstrateSubstrate

ThermocylThermocylThermocylThermocylTMTMTMTM NC123NC123NC123NC123 Fire BarrierFire BarrierFire BarrierFire Barrier

ThermocylThermocylThermocylThermocylTMTMTMTM NC323*NC323*NC323*NC323* Fire BarrierFire BarrierFire BarrierFire BarrierThermocylThermocylThermocylThermocylTMTMTMTM NC323*NC323*NC323*NC323* Fire BarrierFire BarrierFire BarrierFire Barrier

ThermocylThermocylThermocylThermocylTMTMTMTM NC113NC113NC113NC113 Fire BarrierFire BarrierFire BarrierFire Barrier

ThermocylThermocylThermocylThermocylTMTMTMTM NC313*NC313*NC313*NC313* Fire BarrierFire BarrierFire BarrierFire Barrier

ThermocylThermocylThermocylThermocylTMTMTMTM NC113NC113NC113NC113 Fire BarrierFire BarrierFire BarrierFire Barrier Foams, TextilesFoams, TextilesFoams, TextilesFoams, Textiles

BiocylBiocylBiocylBiocylTMTMTMTM XC113XC113XC113XC113 Fouling ReleaseFouling ReleaseFouling ReleaseFouling Release
Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 

concrete, woodconcrete, woodconcrete, woodconcrete, wood

BiocylBiocylBiocylBiocylTMTMTMTM XC313C1XC313C1XC313C1XC313C1 Fouling ReleaseFouling ReleaseFouling ReleaseFouling Release
Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 

concrete, woodconcrete, woodconcrete, woodconcrete, wood

BiocylBiocylBiocylBiocylTMTMTMTM XC313C2XC313C2XC313C2XC313C2 Fouling ReleaseFouling ReleaseFouling ReleaseFouling Release
Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 

concrete, woodconcrete, woodconcrete, woodconcrete, wood

StaticylStaticylStaticylStaticylTMTMTMTM NC113NC113NC113NC113 ESD/ConductiveESD/ConductiveESD/ConductiveESD/Conductive

* under development* under development* under development* under development

Nanocyl also offers ThermoCylNanocyl also offers ThermoCylNanocyl also offers ThermoCylNanocyl also offers ThermoCylTMTMTMTM, Biocyl, Biocyl, Biocyl, BiocylTMTMTMTM and Staticyland Staticyland Staticyland StaticylTMTMTMTM

specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, 
viscosities and rheologies.viscosities and rheologies.viscosities and rheologies.viscosities and rheologies.

Silicone Dispersion Product RangeSilicone Dispersion Product RangeSilicone Dispersion Product RangeSilicone Dispersion Product Range

SubstrateSubstrateSubstrateSubstrate Silicone Silicone Silicone Silicone Curing SystemCuring SystemCuring SystemCuring System

MetalMetalMetalMetal RTV2RTV2RTV2RTV2 polyadditionpolyadditionpolyadditionpolyaddition

MetalMetalMetalMetal RTV2RTV2RTV2RTV2 polycondensationpolycondensationpolycondensationpolycondensationMetalMetalMetalMetal RTV2RTV2RTV2RTV2 polycondensationpolycondensationpolycondensationpolycondensation

W&CW&CW&CW&C RTV2RTV2RTV2RTV2 polyadditionpolyadditionpolyadditionpolyaddition

W&CW&CW&CW&C RTV2RTV2RTV2RTV2 polycondensationpolycondensationpolycondensationpolycondensation

Foams, TextilesFoams, TextilesFoams, TextilesFoams, Textiles RTV2RTV2RTV2RTV2 polycondensationpolycondensationpolycondensationpolycondensation

Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 
concrete, woodconcrete, woodconcrete, woodconcrete, wood

RTV2RTV2RTV2RTV2 polyadditionpolyadditionpolyadditionpolyaddition

Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 
concrete, woodconcrete, woodconcrete, woodconcrete, wood

RTV2RTV2RTV2RTV2 polycondensationpolycondensationpolycondensationpolycondensation
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Steel, aluminium, Steel, aluminium, Steel, aluminium, Steel, aluminium, 
concrete, woodconcrete, woodconcrete, woodconcrete, wood

RTV2RTV2RTV2RTV2 TinTinTinTin----free polyadditionfree polyadditionfree polyadditionfree polyaddition

AnyAnyAnyAny RTV2RTV2RTV2RTV2 polyadditionpolyadditionpolyadditionpolyaddition

TMTMTMTM customized grades, manufactured to your customized grades, manufactured to your customized grades, manufactured to your customized grades, manufactured to your 
specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, specifications: specific silicone grades (LSR, RTV1, RTV2, HCR, fluorosilicones...), curing mechanisms, 
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