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Outline

A Nanotech worldwide and in Europe
A Walloniad a gateway to European Nanotech
A Optimizing the Available European Resources
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Nanotechnology Worldwide

A The first steps towards ™%z
commercialization have
been already taken
i$50 Bn -endbledd

products in 200&.(x
Research

A Value chain positioning i
critical

I Markets for nanostructures
are tinyoe.g. $4&0 M for
carbon nanotubes

-
/'
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Where does Europe Stand ?

A Researcl®d comparable
development with the U¢
or slightly larger

A Startupsd 10-15% of
global effort

A Strong efforts from
established companies
In established industries
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A How can nanotechnology have an impact on &
specific industry ?
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Exampled Nanotech Impact in Enerc

Extraction Heavy Oil Upgrading Tight Gas Extraction || Drilling Fluids Drilling Tools
Transport P Grid Compressed Natural Anti - C(_)ITOSiOn Thermal insulation
Infrastructures DHIE ks Gas Transport coatings coatings
Refinement Improved Catalysis

Fuel Technology

Fuel Additives

Catalytic Converters

Energy Storage

Fuel Cells

Batteries

Supercapacitors

Thermoionic Devices

Energy Sources

Solar Cells

Biofuel Production

Geothermal Energy

Eolian Energy
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Short & Mid-Term Wins in Oil&Gas

Industry Pain Nanotechnology Solution

Increased compo-  : Drilling bit lifetime ~ Anti-wear coatings
ne nt li fe _‘ti me an d ST TS SO ST

. P| eand tankercerresmn P«ntl -corrosion coatings
reduced operation ' P _j nintrcomrosion coatings

downtime Gas Hydrate Formation Dendrlmers
Marine Fouling Anti-fouling coatings
Filtration and Gas Separation Nanoporous Membranes

- Toxic Metal Removal
- (Mercury, Cadmium, Lead)

~ Oil Water Separatlen

Increased catalytlc actlvlty and catal*,fst llfe time Nanecatalysts

Increased ell recevery Naneﬂulds as drllllng muds

Efficient heavy oll expleltatien In situ nanecatal*,rsts
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Opportunity ExamplésShortTerm

A Nanocatalyst based fuel ad(iwerox from Oxonica)
I 2006 Petrol Ofisi started using Envirox in diesel fuel,
I 2005 Diesel Premium Plus introduced to the Philippines;
ieé recent probl ems;

A Highheat Coatingllansulate from Industrial Nanotech)

I 2006 Petrobras, usage for an upcoming piping project (105
miles);

I Usage investigated for tankers, oil platforms, and refineries
A Brand protectieustomized solutions from Authentix)

I 2007-usage in all governmesuibsidized kerosene in India
(contract awarded in 2006)
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Companies active In energy

A Over 70 companagdive in
energy applications
monitored by NanoSPRI

A Different types of players

I Established Companies:
TexaceChevron, Shell etc.

Startups

A123 systems

mPhase Technologidnc.

Ahwahnee Technology Nanergy, Inc
Altair Nanotechnologies, Inc. NanoDynamics
AMBIT Corporation Nanomix
Applied Nanotechnologies Nanosolar
Axion Power International Nanostellar
CAP-XX Pty Ltd Nanosys

CpYY2ed Combustion Corp, US

NEC Corporation

| \Jergnig Fuel Cells Limited

Nippon Chemicon

Chuangye Metal Anticorrosion C

Nippon Electric Co

Cree, Inc

Nippon Kogaku KK

£ymbet Corporation

Nippon QOil Corp

Cyrium Technologies Incorporated

Nippon Pillar Packing

Dais Analytic Corporation

NipponTelegraph & Telephone

DayStar Technologies, Inc.

Ovonic Battery Company, Inc

Dyesol

Pacific Fuel Cell Corp

E2TAC

Pioneer Electronic Corp

Enable IPC

PolyFuel, Inc

Energy Conversion Devices, Inc

PrecisionFlow Technologies

Evident Technologies, Inc.

Quantiam Technologies Inc

GEMZ Corp. (International Nanotechnology
Corp)

QuantumSphere, Inc

Greatbatch W Technologies

Refinery Science Corp ( Hydroconversion Inc.

Greatcell

Rohm Co Ltd

Hahn Meitner Inst Berlin Gmbh Samsung
Harima Chemicals Inc Shell
Headwaters NanoKinetix, Inc SigmaAldrich

HelioVolt Corporation

Solaris Nanosciences Corporation

HERA Hydrogen Storage Systems Inc

Solaronix S A

Hitachi

Sony Corporation

Hydro Québec

Spire Corporation

Hydrogen Solar Ltd.

Sustainable Technolagg International Ltd

Japan Science & Tech Corp

Tekion Solutions, Inc.

Kainos Energy Corporation

Texaco Chevron

Konarka Technologies, Inc

Tokyo Shibaura Electric Co

Mitsubishi Chem Corp

Toshiba

Ulvac Corp

US Nanocorp

Vacuum Metallurg Co Ltd

NANOSPRINT,..

S C

S U A L E M € E

Copyright © 2008 NanoSPRINT | www.nanosj

10



http://www.nanosprint.com/

Nanocoatings for Oil and Gas

A Anti-Corrosion A Lubricant Coatings
I Polymer Composites I MoS2 Nanopatrticles
I Inorganic Composites I WS2 Nanoparticles
I Alloy Coatings I Composite Co + WS2
I Ceramic Coatings I Composite N? + WS2

A Thermal Coatings A Antifouling Coatings
I Nanostructured Zirconia 1T NIOCWPOPTFE Composites

I Nanoporous Yttria I Synthesized bastadins
Stabilized Zirconia i Amphiphilic Network Coatings
I Nanostructured Ceria i Nanostructured Copper Oxide

Stabilized Zirconia
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Nanomembranes for Oill and Gas

A Gas Separation A Oilwater Separation

Polymer Membranes i Nanofiltration Membranes

I Nanoparticles addition to

T
I Carbon Molecular Sieves
:
|
|
|

Zeolites P
" Ceramic Membranes Ultrafiltration Membranes
" Dendrimers I SelfAssembled Monolayers
' PolymeiZeolite A Heavy Metal Filtration
Composites

PolymeiNanoparticle I SelfAssembled Monolayers

Composites I Nanocrystaline Sorbents
I PolymerNanotube i Al Nanoparticles
Composites . .
I Fullerrene Composites ! Zeolltgs |
i Nanoporous Silica I Nanofiltration
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A How to take advantage of nanotechnology ?
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Technology Development Models

National Oil CompaniR&D Management

AT dT AT U

N

Nanomaterials Contract Integrate into
Provider duct Dev. Testing existing
(e.g. nanoparticles) | (e.g.n catalwt)/ process flows

Exclusive Deals = Competitive Advantage
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A Is technology enough?
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Technology is only part of the picture

A Environment and health wi
have impact at different
levels

I Actual safety for workers a

customers

i Public perception and bran .
level impact AR

T Governmental reaction thoughicago 2006Protest in front of an Eddie
regulation auer store agalns

nanotech treatment for textiles

A Currentlyd 4050 papers/year
on environmental issues
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CNT Endocytosis
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Environment and Health Issues

A Is your Nanotech supply chain safe ???
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TakeAway Messages

A Nanomaterials are at the stage where
commercial applications emerging every day

A Very wide spectrum of applications and player
A What will determine success in this area?
I Technology Development Models

I Business Models
I Other Societal issues?

Altds a certainly a sc
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Outline

A Nanotech worldwide and in Europe
A Wallonia&d a gateway to European Nanotech
A Optimizing the Available European Resources
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Wallonia: Nanomaterials Overviev

W

iy

A Critical mass dExpertiseandInfrastructure
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Wallonia: Nanotech Research

A Academia: Areas of Expertise
T University of Liege Nanosciences: theoretical chemistry &
y . i physics, modelling and simulation
I University of Namur
~ _ Nanotechnology: micro- & nano-
I UCL: LouvaHa-Neuve electronics, molecular & organic
. : : electronics, MEMS & NEMS, molecular
| UnIVGI’SIty of Mons self-assembly, lithography, nanoimprint,

nano-bio-sensors, hanooptics, spintronics,
micro-wave nanodevices

Nanomaterials:

carbon nanotubes, fullerenes, nanowires,
nanotubes, nanocomposites,
nanostructured metallic alloys,
nanostructured coatings, thin polymer

fi 1l ms, block copol ymer
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Wallonia: Access to European Resear

A Example the AMBIO project (Advanced Nanostructurec
Surfaces for the Control of Biofouling)
I 30 partners from 14 countries;

I 17.9 M Euros over 5 years
A 11.9 M Eurors provided by the European Union

I Phase 1 (Years3)ocharacterization of nanostructured
surfaces;

I Phase 2 (Years43- most promising coatings to be scaled up;

I Phase 3 (Years &jyjuantitative, comparative field trials involvir
a minimum of 7 enagsers where bHouling is a problem;

A Players from Wallonia: Nanocyl, University of Mons
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Wallonia: Nanotech Staris
It4ip

welcome o our wed site

ACarbon nanotubes for AModeling of nano- AIP based company
research and industry composites Arack etching inside
A2008: +100 t capacity ACommercial product membrane pores
ACommercial applications DIGIMAT-FE BA\pplications: separation
in automotive fuel AExplicit modelling of and filtration, flow contraol,
systems parts and inclusion clusters template for
Semicon ESD plastics nanosynthesis
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Wallonia: Industry Research Interfe

— - — — —
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I|
\Mopowders on demand
= Nanocomposite materials development

ISO 9001 = Handling and processing

A sirris: driving industry by technology

A Nanopowders and Plasma group
I Nanopowders production;
I Development of custom materials;
I Applications demonstration;
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Wallonia: Financial Environment

A Existing instruments at all phases of technolog
devel opment (detai l s
presentation):

I R&D: EU, Belgium and Regional Level

I Commercialization: Business Angels and Industrie
Partners

I Expansion: Collateral based banking

A Tax incentives
Tol nter et noti onel & sch
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Wallonia: Support Initiatives

A NanoWalConnecting academic & industrial
actors active I n the

A Marshall Plan:

I Mirage: Development of Active Surface Treatment
for better Environmental Management

I Nanocompo: Vertical integration of carbon
nanotubes

I Nanotech: Creation of a horizontal branch for the
manufacturing of nanopowders in Wallonia
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Walloniad a gateway to Europe

echnology Transfe
uropean Research

Local Universities ?: S
ﬁ g Access to the
Nanomaterials g g European Market
, Development i5
c»

Contract Research

A Skills and infrastructure; s S

| ngual,  —ER
A Multicultural, multlingual; -
A Access to the entire European research community;
A Access to the entire European market;
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Summary

A Nanotech worldwide and in Europe
A Walloniad a gateway to European Nanotech
A Optimizing the Available European Resources
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European Opportunity Factors

European Research
Space

Technology Chain
Structuring

ustainable
ompetitive
Advantage

Regulatory Context

Funding Environment

Leverage
Competitive Advantage
Worldwide
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European Research Space (l)

A European Framework Program 7 (BRGD7
2013

I Total Budged 50 Bn EUR ($72 Bn)
i Nanotech & new Materials: 3.5 Bn EUR ($5 Bn)

A FP7 is paralleled by many national and region
level schemes

A European Projects manage to build critical ma
In specific subject areas

I Sometimes unigue in the world (e.g. AMBIO)
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European Research Space (ll)

A Local R&D Centers of US companies can hav
access to European consortia

A Wallonia an excellent gateway for interfacing
with European Research
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European Research Space

A FP6 Statistics (released in 2007 by ):

I 1236 project proposals including participants from
Wallonia;

I 324 funded projects;

I 39 projects coordinated by an organization in the
region;

I 25% success ratehigher than the EU average (229

A 70% of the FP6 activity areas are covered by 1
opol es de competi ti vi

A More info : http://www.ncpwallonie.be/
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Technology Chain Structuring

A Governmental initiatives are critical for cluster
formation

A At the research level, EU has a good tradition
cluster formation:

I Karlsruhe (Germany), Grenoble (France), Karelia
(Finland), Neuchatel (Switzerland), Cambridge (G
Britain), Gothenburg (Sweden), Oulu (Finland)

A Wallonia has taken the initiative of promoting
the coagulation of players along existing
technology chains in nanomaterials
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