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First half of 2013

Examined how the use
of chemistry can further
add to the UK economy

Started from the market
need end of innovation

A Strategy for chemistry-enabled innovation

A Strategy for
Innovation
in the UK
chemistry-using industries

June 2013
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Uncovered many needs and opportunities

Graphene

Aerospace Lightweight materials and formulated products for
lower cost and environmental impact

Automotive Low carbon vehicles with improved driver experience

Construction Sustainable, low carbon buildings delivered through
the value chain

Energy Delivering secure, economical, sustainable energy

Life Sciences Personalised treatments requiring niche, high value
products with improved delivery

Food Food for the world: nutritional, pleasurable, and sustainable

Home & Personal Delivering desired functionality to a demanding consumer base using
Care natural ingredients and clever formulation

Chemicals Manufacturing chemicals more competitively and

Manufacturing sustainably from a variety of feedstocks

nowledge ransfer etworks

Accelerating business innovation;
a Technology Strategy Board programme




Special

Interest
Group

Successful technology enabled innovation

Graphene

ransfer = etworks
OUS| innovation;
Strategy Board programme



Special

Interest
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Graphene

Raw materials for the 215t century Smart manufacturing processes Design for functionality

Novel materials and
their creation

Renewable feedstocks

Chemical processes

Unconventional
oil and gas

Biological

) Formulated products
transformations P

Design for a circular
economy

Scarce metals and
minerals

Resource efficiency

Prerequisite: Sustainable and with compelling UK advantage
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e One of these: Novel Materials (J

Graphene

The efficient design and manufacture of chemical entities, materials and systems
which nffer desired fiuinctinnalitv

Novel materials and their creation

» Designing, developing and manufacturing novel materials and material systems specified to deliver

desired effects

» Materials including sensor materials, piezoelectric elements, semiconductors, and magnets, as well as
reinforced composites and multi-layered films

» The assembly and manufacturing methods which create novel materials and systems through additive
manufacture, 3-D printing, layer deposition, net shape manufacture, self-assembly and such
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Graphene: a potential solution

Graphene

™

* UK invested significantly in Graphene

. - Graphene
science capability Think
Piece
. . . . October
* Yet, no clear indication of the killer app 2013

* And, businesses maintaining a watching
brief

e Questions asked:

Where is Graphene on the journey to
commercialisation?

Will fundamental properties translate in
practice?

Can the graphene promise be delivered in
applications?

ransfer = etworks
usiness innovation;
trategy Board programme



Special

Interest
Group

The journey to commercialisation

Graphene

AN f\i\,‘ ‘etworks
1ess innovation;
ard programme



Special

Interest
Group

Who is needed to make it happen?

Graphene

Graphene raw
materials supply

Graphene Application
development &

commercialisation
activities

enabled
applications

Enabling
capability & input

The Graphene value ehain network
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Who is needed to make it happen?

Graphene

Graphene raw
materials supply

Graphene Application
development &

commercialisation
activities

enabled
applications

Enabling
capability & input

The Graphene value ehain network
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TSB funding competition

Graphene

Realising the graphene revolution

Home / Funding & support / Funding competitions / Realising the graphene revolution

Status: Forthcoming Award: Up to £2.5m

Key features: Investment of up to £2.5m in Opens: 07 Apr 2014
feasibili'fy stu.dies to accelerate. commercial Registration closes: 28 May 2014
applications in the novel material, graphene.

Cl : 04 Jun 2014
Programme: Feasibility studies oses un

Support phone number: 0300 321 4357
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i TSB has also established the Graphene SIG

Graphene

For the benefit of the Graphene community
Membership is open and free
Join via www.GrapheneSIG.net

* Requires engagement from the members
* Guided by the Graphene Innovation Leadership Board

e Supported by a dedicated management & delivery team

 Funded by the Technology Strategy Board and operated by
the Knowledge Transfer Network
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What is keeping us busy?

Supporting the TSB funding competition:
Realising the Graphene Revolution

Establishing the Graphene Innovation Leadership Board
Mapping the UK capability and activity community

Building www.GrapheneSIG.net as a focal point to benefit

the graphene community
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www.GrapheneSIG.net

Graphene

_con nect Home Networks People Organisations Events

* The home of the Graphene SIG
will provide a focal point e

Welcome to the Graphene Special Interest Group (SIG) Latest news

.
News articles et [P—

ershinand . . _— graphene company
o for UKindustry The National Physical Laboratory (NPL)
hell and align th jing UK grapl

recently carried out a range of

Launched in January 2014, the G will evol ing together participantsina measurements for...
V range of based activities. Th he IG will i d activitie ich

aim to build an active. | inthe UK.

* Aconcer

Beyond graphene: controlling
NEWS FUNDING properties of 2D materials
F ilabl Researchers at The University of

Public funding opportunities s o e

Members of the Graphene SIG will have the opportunity to inform, influence and leverage

. . . public funding for i SIGisopento Graphene Futures: Caveat Emptor
ever i in contributir lisati ications. Join For Free Tothe Graphene cognoscenti, the idea
Now: Click the 'Join this group’ button at the top of the page. of buying futures in 2 material more than
The e s UK justa.

Knowledge Transfer Network. Find out more here.

* Matchmaking

Upcoming events Contact Details
.
° Off e r. I n g HVM Graphene+ 2014 Graphene Special Interest Group
“ee 15May AllDay R
s Thisyearwebuild onthe success in Cambridgein November 2013, witha 01928515662 local
conference covering . contact@GraphenesIG net

.
ial I
° Se e k| n g From Graphens Speal nterest Group ——

- . - Graphene Special Interest Group hasn't
=M Driving Supply Chain Innovation added any of their social connectionsyet:

21may AllDay
21 The University of Manchester ‘Driving Supply Chain Innovation' eventis an
oopportunity for high...

From Graphene Special Interest Group

* We welcome your ideas for S —

Graphene Supply, Application & Commercizlisation 2014 follows the huge
success of the 2013...

added facilities -

Technology Strategy Board Terms&Conditions ~ Accessibility Help&Support ~ Feedback
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Supporting the funding competition

Graphene

 Connecting organisations and
companies wishing to
participate with appropriate r Realising the graphene revolution
partners & consortia

* Providing answers to
guestions related to the
competition

Status: Forthcoming Award: Up to £2.5m

Key features: Investment of up to £2.5m in Opens: 07 Apr 2014
feasibili'fy stu.dies to accelerate.commercial Registration closes: 28 May 2014
applications in the novel material, graphene.

: 14
Programme: Feasibility studies G

Support phone number: 0300 321 4357

 Offering impartial advice on
draft project proposals
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To commercialise Graphene, together ...

Graphene

* Join the Graphene SIG:
www.GrapheneSIG.net

 Contact the team, e-mail:
contact@GrapheneSIG.net
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Thank you for your attention
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Extra slides

Graphene
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Contribution in the value chain

Science - fundamental

Science - applied

Knowhow - application - Lab scale demo

Knowhow - application - Large scale demo

Knowhow - graphene manufacture process

Enabling equipment - manufacture and supply

Graphene production equipment - manufacture and supply
Graphene raw materials - manufacture and supply
Intermediate materials & components - manufacture and supply
End use applications - manufacture and supply

Standards & SHE

Policy

Funding

Connecting & networking
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Functionality Area

Structural bulk materials (composites)

Conductive bulk materials (electrical & thermal)

Coatings (electrical conductive, thermal conductive, barrier)
Membranes (separation, barrier)

Printed electronics

Opto-electronic devices

Semi conductor electronics

Sensors

Biomedical functionality
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* Industry - SME

* Industry - Large E

* Academia

 Research Organisation

e Government and related

nowledge ransfer etworks

Accelerating business innovation;

‘ Wai hnology Strategy Board programme



