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We help companies to

develop, prove, scale-up
and commercialise new
products and processes
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As part of the UK’s High Value
Manufacturing Catapult...
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We help deliver,

de-risk and accelerate...

Research and
invention
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Innovation

Public and private
collaboration

Commercial
market

...your concepts into
successful products
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...using our integrated
iInnovation services

Industry relevant
expertise and assets

Delivering product development, proof
of concept, and scale-up services.

Expertise in securing funding
and investment for companies

Enabling the right partnerships, connections,
and funding routes at the right time.

Knowledge and application
of innovation processes

Business services and consultancy to
reduce risk and speed up time to market.
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17+

years of experience
helping businesses succeed

L

434

highly skilled staff

to support your business

Information updated on 31 March 2020

9]

1100

projects completed
worth over £480m

£136m

investment
in innovation assets

1000

business collaborations
including 60% SMEs

£53.7m

annual turnover
in 2019/20
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Supply Chain Diagram for manufactured goods
(curtesy of HVM Catapult)
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300+ manufacturing

wastestreams

Secondhand market

(party

Landfill or incineration
of composite waste Inc
Hazardouswaste (e.g.

chromium coated
parts),
Recycling of metal

l l » Transportation

(+ associated
emissions)

*make this focus on what we process here (concentrate on Design & Make)
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INTERVENTION & INNOVATION OPPORTUNITIES - HVYMC

— SECTOR LIFECYCLE VIEW OF EMISSIONS

I/0 model . ;

REDUCE
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. . Manufacturing Sub-system afinal Product life
catTAPULT

Sector supply chain mapping will identify high emitting steps in the chain and opportunities for UK

innovation and ‘Green-shoring’

Whole lifecycle and embodied carbon analysis will pinpoint opportunities and enable businesses

to evidence their net zero credentials



MtCO2e

Manufacturing Industry contribution to CO2 emissions

1) 2017 UK emissions breakdown
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Slide Source - HVM Catapult



UK MANUFACTURING EMISSIONS HEADLINES

* Emissions from Manufacturing could be as
high as 43% of the total UK consumption
emissions

* UK Consumption emissions have flatlined
while UK territorial Manufacturing
emissions have halved

Slide Source - HVM Catapult

Manufacturing related sectors as a share of UK consumption emissions
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— SECTOR LIFECYCLE VIEW OF EMISSIONS
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Circular Economy and
Sustainable materials
capabilities




We can accelerate Battery Technology development

Materials Capability

Support development of scalable
processes for existing & next
generation electrode materials -
such as solid-state batteries and
the recovery of high-value battery
electrode materials.

Surface engineering of materials
and structures to maximise
performance

Formulation Coating Capability
Capability

Wet and vacuum coating process
development and optimisation
Screening and optimising existing (e.g. slot die, ALD)
chemistries by utilising high
throughput experimentation Photonic/Plasma processing for
high efficiency and improved
Processing using a wider range of surface adhesion
mixing technologies to maximise - _
performance (g to kg). Optimising electronic structures
and interfaces to obtain
Optimising Evaporation & drying maximum benefits in electrode
of slurries performance

Sustainable production of
materials

Life cycle analysis

Recycling and recovery

Recycling by design - choice of binder/solvents
High solids/solventless processing

Energy efficient formulation, coating and drying processes/equipment

Monitoring of cell performance to
better inform end of life or 2 life
applications

cpi

-cpi.com
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Scale Up Eval

Scale-up Development
and Validation

« Understand process
chemistry

« Make lab scale process
more robust, scalable,
safer

* Investigate batch to
continuous processing

uation

@& METTLER TOLEDO @

Process Analytical
Techniques (PAT)

» Understand key process

parameters

» Generate lab data to
inform plant design

« Understand and control
product quality

+ Soft sensor
development

Preliminary
Commercial Plant
Design

« Process Flow Diagram

Mass and Energy
Balance

Key risks identified with
suggested mitigations

Process Economics
(Capex, Opex)

Polyester Resin Solution, <30% G
Safety Data Sheet
According to Regulation (EC) No. 1907/2006 (REACH) with its amendment
Date of issue:16/04/2018 Revision 1

8.2 Exposure controls

Protective equipment

SXOAR,

There is no one glove material or combination of materials that will give unlimited
chemicals. The breakthrough time must be greater than the end use time of the prod
by the glove manufacturer on use, storage, maintenance and replacement must be

% Cpi
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Capabilities in Formulation

www.uk-cpi.com



Mapping of current projects

ICE-BATT Innovate UK

UK Niche V'eh|cle Innovate UK
Supply Chain

Anode material process development,
scale-up for UK supply chain

Functionalisation of conductive
additives and HT screening of slurries

Innovate UK

3D Printed Batteries

HT screening of slurries using novel
binders and active materials

POETICS Innovate UK

Development of flexible metal anode
protected by barrier coating.
Development of integration process
of the battery elements into a
working device

LiFE Innovate UK

Quant-BATT Innovate UK

Quantum magnetometers for
end of line battery testing

pStevii Innovate UK

Development of sensing technology
for monitoring EV batteries.

7777777777 | . ) ) Bl PowerDrive line OLEZEICIEES | | Scale-up of surface engineeringof i | |
9 Battery Sense COMMERCIAL Formulation of battery active foil, ceramic material sputtering as
materials in photopolymer resins for weI’I as Atomic/Molecular Laver
7777777777 3D printed batteries Scale-up anode, cathode and | Deposition. Characterise ma{erials
8 EPSRC sub-contract, supporting electrolyte for screen printing solid- rop erties.
academics develop novel materials, state batteries. Characterise material prop !
7 formulations and coatings with some  GEEREEEEEEEEEE propertiesonly. b
electrochemical characterisation 3 ovate
6 7777777777777777777777777777777777777777777777777777777 AID O 020
. Ceramic ink formulation and
5 e I deposition onto metal foils Development of sensing technology
I | for monitoring EV batteries.
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Solvent and binder replacement for battery electrodes

Collect data on
solvent properties

Collect all relevant data on a
wide range of possible
solvents that could be used,
such as Hansen solubility
parameters and boiling point

Create solvent map

Principle Component
Analysis to analyse the
solvent parameter space and
variability to allow targeting of
a subset of solvents
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Design of

experiments

DOE to approach formulation
development systematically
whilst reducing the number
of experiments required,
accelerating process
development for the
customer

Determine optimised
formulation

High throughput
experimentation to produce
and

characterise formulations
rapidly
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Life Cycle Analysis (LCA)

LCA measures the environmental impact of a product from raw
materials, throughout its use and finally when it reaches its end End of ~ RESOUTCes
of life Life

« Takes into account energy use and materials required
across the value chain of the product

CPI carries out transparent carbon accounting or full Life Cycle
Analysis as required, complying with standard methodologies  Use Processing
e.g.1SO 14044 and RED II.

We use our expertise to define system boundaries, goal, scope [
and functional unit, to determine the hotspots and overall
environmental impact for a new product, manufacturing o ,
Distribution Manufacturing

process or technology h

« Sensitivity analysis for the hotspots

« Compare results to existing equivalent products, processes

or technologies
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LCA case study: What are CPI doing?

- Determined global warming potential for bioplastic packaging tray
« Compared to

« Existing fossil fuel derived plastic tray

* Recycled plastic tray

* PE-lined cardboard tray

PET Tray R-PET Tray New PE Lined t CO,e/ Tray Recommendations
Bioplastic Cardboard results
Tray Tray AW,

2.2 Cpi
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Circular Economy in Packaging Solutions

Post-consumer recycling

/ Manufacturing offcuts

Recycling

Design and
manufacture

New material
development

Monomers and
polymers

Sustainable

feedstocks

Moulding, forming,
cutting and folding,
joining and adhesion,
printing, and coating

Production of monomers Blending of polymers,
and polymers from compounding agents,
feedstocks using chemical additives, and recycled

or biological processes content

Production of sustainable
feedstocks from raw
materials using chemical
or biological processes

Enabling an improved supply chain through
the use of smart packaging innovations

-.— Core CPI capability
-.- Non-core CPI capability

{
NG

Refill or reuse

-
-

Fill and finish Consumer

Filling and closing Enhancing the value of

packaging, and applying packaging by integrating
labels smart features

s
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New Material Development at CPI (InnovateUK Project: ENVPAC)

EnvPAC

NEW PRODUCT (PROTOTYPE)
Bio-polymer based, thermo-formed
and compostable food tray

\
Cutting plastic
packaging pollution

Developing next generation biodegradable e
packaging to achieve the same performance as the [Z '
industry standard, e.g., PET packaging.

COMMERCIAL BENCHMARK %f::_é cpi
Fossil-oil based, thermo-formed, environmentally persistent R
Polyethylene Terephthalate (PET) food tray




CPI's ENVPAC biopolymer packaging - Circular Economy approach to overcome packaging waste in food sector
Fossil oil based, thermo-formed Polyethylene terephthalate (PET) food trays sold into the fruits, are often landfilled or incinerated after

single use
Bio-based ENVPAC is a compostable biopolymer material that can be thermo-formed and outperforms PET, offering better end-of-life

options that avoid landfill and incineration (hence circular economy).

Sustainable Formulation/ Blend to Reel to Packaging to Product

supply blending Reel Packaging product To market
Existing (Fossil): v Manufacturing off-cuts

& ; Existing:
Waste PET bottles » Recvclate flake rPET
(kerbside recyclate) . Y
Various
Existing (Fossil): I Existing: Innovation: Existing:
oo Blending/ Thermoforming Cranswick (Large)
Terephthalic Acid > Extrusion > iPAC(SME), Paccor —» Avondale (SME) ngigusse(‘/:’?;(g:);(?v
Various Existing: AMB (TDX), (Large), Sirap GS Food (Large) 8
Existing (Fossil): - Polymerisation —— Marpak (Large) ABF Grocery (global)
Ethylene Glycol 4| Alpek (Wilton) PET 4
Various
. . . Solution - Emerging innovation in UK Biotech
Prqblem - E,Stabhshed 'nfraStruCture in QK Although the market is commercial, there is currently no UK manufacturing of
| Persistent plastic (high r|sI_< of e_nwronmenta! poII.utlon), biopolymers for blending and global demand is out stripping global supply,

Fossil derived, use of more damaging oil expected (high risk to Net Zero) which is a barrier to reaching global impact

Innovation: jon:

Sustainable ::::;V::,'cgrt‘i‘on Innovation: Benefit to UK - Established infrastructure in UK

Feedstocks Innovation: Novel blends Safeguarding jobs, utilising sunk assets and

\« Natureworks N .
From sugars Mitsubishi —> Polymerisation ——» CP//iPAC economically viable supply chains
Corbion Total
< > < >
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Scale Up Accelerator

Being aware of the constraint profile for a new technology, product or process is essential for
effective scale-up, as it allows the key risks to be addressed and mitigated, maximising the
probability of creating the cheapest viable commercial process in the shortest time.

Our bespoke Scale-Up Accelerator provides an overview of the key process risks for scaling-up and
commercialisation, taking into consideration many aspects of the development process, including

but not limited to: Regulation Timeline (UK/EU) ey - UKTCA, EU Dec2020 craf (due Jan2022)
-Scale-ability ﬂE(i 2021-2024 | |:|;-4.3|;|;: m ;. 035.2040
Economics e B | | I |
*Environmental Impact including Carbon Accounting e s | It || Iobuctoaie | e
*Process route and technology choice e [ @ e s
-Procesg performance el | . B e |
*Regulations . T !

-Development time R

*Equipment selection/ availability
*Process operability/ robustness
*Process Control

---+| Summary
+ UK regulations mandate increasing originating
content of EVicells/packs - leads to requirement for
materials manufacture and eventual recycling

= EU(draft) regulations more specific and
comprehensive. (Note = concerns from industry that
aver regulating may limit innevation - eg mandated
recycled content limits new technologies, no
limitation on source of recycled material ie cheaper |-
imports from China more attractive than local

recycling).
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We help deliver,

de-risk and accelerate...

Research and
invention
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Innovation

Public and private
collaboration

Commercial
market

...your concepts into
successful products
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Supporting collaboration,
investment, and grant applications...

Project Private

scoping Funding investment

identification Consortium Proposal

building  development
=\
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Proof of concept and scale-up

to prove the feasibility of your new ideas before approaching
investors, stakeholders, or funding programmes

Reduce risk

by helping prove and refine your novel technologies before
investing further in new facilities and equipment

Decreasing time to market

by providing access to proven demonstration
assets and industry expertise
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Thank you

facebook.com/ukCPI

For more information visit www.uk-cpi.com inkedin.com/cornpany/uk-CP!

youtube.com/ukCPI

info@uk-cpi.com
+44 (0)1642 455 340
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