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What success looks like
New UK products

@PosiT've porofile of Circular and better and services
projects attracts infegrated SW worldwide

new green sector industry / business
investment ecosystem

e.g. ecology
services

Nature-positive,
low carbon,
community-
accepted solutions

GTGO“ObS ame Strong contribution
skills, well on the :
fo sustainable
way fo 3000 new
. : development
direct jobs



Critical Minerals Equipment Hub @i @ [,

Samplepreparation:

* Fusion and microwave digestion
Analytical instruments:

* D6 Phaser XRD

* FT-IR Microscope

* Confocal Raman Microscope

* M4 TORNADO PLUS p-XRF

* pXRF, pRAMAN




Cquipment :

CMEH Mineral processing equipment:
* Automated ore sorter (Comex LSX-400)
* High-definition X-Ray Transmission
* X-Ray fluorescence
e Short-wave Infrared
* Optical camera
* 3D profiler

* Magnetic separation,

s WHIMS,

» Automated flotation cell,

* Gravity Mining Micro MGS

* 10mMmM-50mm Hydrocyclones,
e Gas Pycnometer,
*Rheometer
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INnfrastructure:

www.CMEH .co.uk
CMEH@exeter.ac.uk

Hazardous materials handling facility

Naturally Occurring Radioactive Material (NORM) and Asbestos checkinglab.



http://www.cmeh.co.uk/
mailto:CMEH@exeter.ac.uk
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TWPI: Analytical &
Geometallurgy Protocols

Industry Co-Lead: James Strongman (Pefrolabs)
Academic Co-Lead(s): Dr Lebogang Babedi (CSM, University of
Exeter)

& Dr. RobFitzpatrick (CSM, University of Exeter)
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* Petrolab has been providing technical support
services to The mining, minerals processing
industries for over 30 years

* Specialist mineralogical consultancy

» Our core philosophy is fo be af the leading edge
of microscopy and mineralogical investigation

* Industry lead af the Critical minerals Challenge
Centre and Core stakeholder in CMEH Exeter
University
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Mineralogy importance

* We mine minerals, and process particles not pure
minerals or metals.

* Mineralogical drivers are the key linkage between the
deposit, process and final concentrate

* Reducerisk, under investment in understanding
mineralogical variability, can lead fo cost overrun or
project failure.

* Projects becoming more complex especially for critical
minerals often as secondary streams, gangue
mineralogy becoming more important.

* Investigations becoming more dynamic with correlative
techniques and modelling - deeper understanding more
value
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Currentrole:

* Innovation Fellow at Critical Minerals challenge Centre, advancing geometallurgical tools
for UK crifical mineral’s processing.

Background:

* PhD in Geology (2022) from Stellenbosch University, with a focus on flotation and mineral
processing.

Research interest
s»Flotation chemistry
s*Surface spectroscopy
s*Mineralogy and mineral chemistry fo understand processing behaviour.

Past experience
* Industry-aligned work, including experience at Vergenoeg Fluorspar Mine.
* Postdoc af Queen’s University (Canada)
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Analytical models & Geometallurgy Profocols

Overview We aim to:

* Establish stfandardized analyftical * Deliver high-resolution mineralogical and chemical
workflows for critical mineralsin characterization of critical mineral ores (e.g.,
Cornwall. lithium, tin, tungsten).

* Use advanced instrumentation and * Integrate analytical data (e.g., QEMSCAN, FTIR,
local expertise to support sustainable Raman, XRD, MLA, SEM-EDS) into predictive
exfraction. geometallurgical models.

* Develop protocols that support geometallurgical
domain definition and orebody knowledge.

Why it matters
* Cornwall’'s complex geology requires tailored geometallurgical solutions.
* Enables data-driven decisions aligned with critical mineral supply chain needs.



Anticipated workflow with
oartners

Engagement and Scoping

Sample Acquisition

Design of Experimental
Framework

Modelling and Validation

Feedback and Process
Optimisation
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Let’s Collaboratellll

Got a problem? Got samples? Let’s talk.
* Bring us your samples. Let’s solve the challenges fogether.

e Contact: criticalminerals @exeter.ac.uk
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TWP2 Value from Mine Waste

Industry Co-Lead: Dennis Rowland (Cornwall Resources)
Academic Co-Lead(s): Dr EvaMarquis (CSM & ESI, University of Exeter)
& Prof. Karen Hudson-Edwards (CSM & ESI, University of Exetfer)



Tailings Storage Facdilities B @y R,
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What does Copilot think?

Attempt 1... Prompt to make it a well-managed facility Specifically downstream facility

** WARNING
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1915-2023: 257 TSF fO”UreS, releasing

~250 million m? of tailings, killing an estimated 2,650
people, impacting ~317,000 people ¢iudson-Edwards etal., 2024)

Estimated 13 billion tonnes failings
geﬂerOTed eOCh yeOr (Franks et al., 2021)

Without the ability To manage mine
wastes, critical metals projects are
unviable
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Sustainable Development

What are the risks, threats
and opportunities for critical
metals extraction from
historic waste sites?

How could current mine
waste accumulations
become the resources of
the future?

Mining 2.0 - how can waste
from future critical minerals
provision be eliminated?




Going forward...

Scoping study for responsible, circular
and sustainable valorisation of mine

‘wastes

1. Regulatory framework

2. Characterisafion (BioGeaSocial)vork flows
3. Business case

Mine Waste Atlas

1. Aggregation of current available datasets
2. Addition of datarelevant fo resource
management for sustainable development

Critical
jﬁ\ Minerals University UK Research
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1. State Rights & Responsibilities
in the Management of Resources

Environment Social

United Nations Resource Management System
for Future-Facing Sustainable Development

Governance Circular Economy

12. Competancy & Capability
11. Transparency
Collaboration

10. Innovation
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TWP3 . Exploration and Extraction
Technologies

Industry Lead: Kevin Mallin (Geolorn)
Academic Lead: Dr Matthew Eyre
Academic Co-Lead: Dr Rich Crane
Innovation Fellow: Dr Lesego Senjoba
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Background Key Projects

» PhD Engineeringin Mining Engineering- Akita | » Drill Bit Failure Detection (with Mitsubishi
University, Japan Materials)

Al-based reatime condition monitoring of drill bits

» Research Focus: Predictive Maintenance &

Real-time Opfimization in Drilling Using Al > Lithology Identification during Drilling
Machine learning models using vibration data to detect

changes in rock type during drilling
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Explorewhat the future of mining could look like (Exploration & Exploitation)

Develop advanced exploration and exploitation technologies

Design low-footprint extraction methods

Integrate technical, social & environmental innovation
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Nature Positive Solutions

15 July 2025
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Dave Hodgson & Dave Hudson

T2 chaen Ueuyarchaects s

* Understanding and enhancing Ecological succession at mining sites

* Infegrating innovative monitoring fechniques
* Implementing nature-based solutions for effective mine remediation

 Biodiversity and Nafural Capital

* Policy and CommumTy engagement : e
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Ecological succession at
mining siftes

Mining is bad?!
Mining is good?!

Mining creates unique
environments

Can we steer recovery in
directions that benefit
biodiversity?
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Infegrating innovative
monitoring fechniques

Traditional biodiversity
monitoring

eDNA
Al sensors

Targeted remediation
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Nature-Based solufions

| '
Harnessing natural processes

Interactions k

Combinations
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Biodiversity and Natural
Capital

BNG metrics

Can we build on this?

Toy Example: Wheal Dave

Monitoring

Value the benefits nature
provides.

Options for compllance:
improve the quality or strategic values of restored habitats
Add new on site habitats

Off .site blodiversity wnits on nearty land you control
Purchase statutory biodiveruty credits 1o offset the shotfall
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Policy and Community
engagement

Effective policy and regulation

ENVIRUNM AL

Accepted by those we work 8B A Enviso
with. _SAZT el

Involving people

¢ communnv

EDBACK
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Innovation Fellow - Chenyan Lyu

PhD in Energy Economics @ Copenhagen Business School,

Denmark

Research

Energy Economics - carbon and energy markets, policy
analysis

Sustainable Finance - internal carbon pricing (firm-level),

ESG, green bond

Climate Justice - Air pollution, health impact, and
inequality

Engagement

The Royal Bank of Canada Global Asset Management
Sustainable Investment Research Programme

The British Academy - Carbon Market and Green Bond
Market

Critical
f\ Minerals University UK Research
Challenge 0 Exeter and Innovation
\ Centre
Collaborators

* Prof. Chendi Zhang

Professor of Finance at the University of
Exeter Business School, and currently
Associate Dean for Research & Impact
for the School. Director of Exetfer
Sustainable Finance Centre.

* Prof. Fiona Charnley

Professor of Circular Innovation and Co-
Director of the Exeter Centre for the
Circular Economy. Co-Director of the
UKRI National Interdisciplinary Circular
Economy Hub
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The Clean Energy Transition will be Significantly Mineral Intensive

The production of
minerals, such as
graphite, lithium
and cobalt, may

increase by nearly
500% by 2050,

to meet the demand
for clean energy
technologies.

Source: The World Bank



https://www.worldbank.org/en/topic/extractiveindustries/brief/climate-smart-mining-minerals-for-climate-action

Innovation Fellow - Chenyan Lyu

B My Rolein CMCC

* Lead on Sustainable Finance Analysis:

Mapping how different mining and refining projectsin
the UK (Cornwall, Devon, Teesside) have been financed
over fime.

* Developed the funding and tfimeline dataset for UK
mining companies

* Classified funding types and sources:

Structured the finance data into grant vs equity vs
project finance, and by funding stfage - key for
identifying gaps and scalable financing options.

Critical
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& What I’'m Currently Investigating

Barriers and enablers to atfracting green
finance fo critical mineral projects, e.g.,

* Why some projects progressed faster
than ofhers

* Role of ESG criferia, government
schemes (e.g. National Wealth Fund),
andregional policies (e.g. Freeport
zones)



Finance, Mining, and Sustainability

* Why Finance Matters in Mining
* Where Sustainability Comes In
* Current Barriers to Sustainable Mining Finance

* What We're Exploring in This Project

;\
&'
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Social Science and the Future of
Work

15 July 2025
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Christie van Tinteren - Innovation Fellow

| am an anthropologist from Cornwall, with a long-
held interest in industrial and community relations.

* Before working at the CMCC, | undertook a PhD is in
Social Anthropology, looking at the dynamics of
fishing and fourism in Newlyn and Mousehole.

* A guiding ambition behind my work is fo provide
useful input into policymaking. | have worked with
various government departments and agencies on
justice, health, and environmental policy.

@
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UK Research
and Innovation
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Christie van Tinteren - Innovation Fellow

* My work within the CMCC is broad:

* With Joanie and Harry, | am bringing the Cenfre’s
partners into further conversation with communities

* | am working on skills pipelines with the ambition of
facilitating employment for local people in the mining
industry

* | am researching mineral rights and licencing, as well as
community wealth funds

* | will be working on mining waste projects with Eva and
others, examining how communities are affected by
existing environmental pollution and how waste areas are
used locally (e.g. as bike fracks or play areas)
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Living Lab: Discovery Groups

* Networks are vital for accessing
work opportunities

* Working with the community in
the China Clay Areq,
Industry Parftners, Education,
and Cornwall Community
Foundation, developing
intergenerational capacity
building groups

* Addressing local skills shortages
and developing skills pipelines,
by helping the community fo
develop networks around the
critical minerals opportunities
that are coming on-line
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~oundational Economy

* The mining industry is essential fo the
confemporary foundational economy (goods
and services used by all in everyday life)

* We are part of arapidly-expanding network
of researchers working on the foundational
economy and its future in Britain

 Thisiswith a view to policy on securitization
and future-proofing
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Social Infrastructure

* Historically, the miningindustry has been 3
associated with the provision of
community/social infrastructure - social clubs,
events, pubs, recreation and sports spaces

* In places where mining activities ceased,
important elements of social infrastructure
faded as well - exacerbating asense of
communities ‘left behind’

* With reindustrialization, we are examining how
social infrastructure might berebuilt,
strengthening ties between industry parfners
and communities, and improving the local quality
of life

* Thisinvolves work on philanthropic confributions
and nationalindustrial and community strategy
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Industrial Relations

* Two initiatives are currently in the process
of being organised, each of which will
result in the production of policy briefings:

* A roundtable with MPs and policymakers on
the politics of place-based industrial policy as
it applies to critical minerals, in collaboration
with the Foundation for European
Progressive Studies and Progressive Britain;

* A field trip to Hinkley for businesses and other
stakeholders to experience positive industrial
relations and employment practices in action
in anindustrial project operating af pace and
scale
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TWP4 : Collaborations and new Projects

Carol Pettit, SIPDM - Policy & Business Development,
Exeter Innovation Cornwall

Prof Frances Wall, Camborne School of Mines (CSM),
University of Exeter

Prof Karen Hudson-Edwards, CSM / Environment and
Sustainability Institute, University of Exeter

XU
Cen(reofExceHence for @) Ui
Critical Metals




TWP4 - Collaborations & Aligned Projects @ Ml
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Sustainable Investment

New

o Strong Innovative Community Partnerships Projects,

é buildingon

o previous

2 research .

s Growing
C
ke Analytical Value Exploration Sinleliicly Cluster the
o . projects with
O § geo- from Mine and e development
5 metallurgy Waste Exfraction kshops, | Centre
§ . protocols Technologies building new e.g. Policy,
o 5 projects Skills-CPD
o 5 Outreach,

2 G Exfractive Technology Strategic EIA,

‘8 % . Data. Value

g 0 Process Mineralogy chain, business

= development
£ : ) ,
S Circular Economy Geo-models Infra-structure.

Nature Positive Solutions geothermal



University UK Research
of Exeter and Innovation

Centre

TWP4 - Collaborations & Aligned Projects @‘E‘h*ul'g

Co-Leads: Frances Wall, Karen Hudson-Edwards, Carol Pettit

Phase O - Cluster®

Phase 3 -

Phase 1- Building ot
onducting

. Phase 2 - Civic
new projects/

..developmem o vestment Forum Meetings ngva
projects

o°0

® o

+ Policy + Value chain * Interests & + RED innovations

» Skills-CPD Outreach - Business priorities - Commercialisation

+ Building on Strategic development, * Business - Investment, Etc.

SEA - Infra-structure stakeholders - Sharing Best Practice
- Data, etc. - Geothermal, efc. * Forum Meetings

- Workshops, efc.
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This funding opportunity forms part of UKRI’s Building a Green Future strafegic theme as
described in the UKRI Strategy 2022 to 2027/: Transformingtomorrow together.

The Building a Green Future strategic theme aims fo accelerate the green economy by

supporting research andinnovation that unlocks solutions essential to achievingnet zero
in the UK by 2050.

“We wi | | t ardesigried viathh govemmentiarel sndustrg in areas such as: targeting the
“ f i1 nalGHG @dactiongdalising acircular economyprotecting oumature, biodiversity
and agricultural landscape; developing and deployieigzero technologies ”

Further funding opportunity - Once the accelerating the green economy centres are
established an open funding opportunity of upto £10 million will be launched by Innovate
UK for targeted research and innovation grants to collaborate with the funded
accelerating the green economy cenfres.

hitps://www.ukri.org/opportunity/accelerating-the-green-economy-centres/



https://www.ukri.org/publications/ukri-strategy-2022-to-2027/
https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
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https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
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Jan 2025

Centre

What are the new opportunities..?

England
circular

UK Mining
Conference
(companies)

Uk Gov't Industrial Critical
Spending strategy? minerals

Conferences Other UKRI /
economy

Workshops IUK Funding
calls?

Review? (Sector Plans) strategy?

strategy?

e s —— —— —— — — — — —

- June2025 | July 2025 Oct2025 | Nov2025 | April

1 1
CAGE 2026
TWP2 i vi
ot Civic forum cMce Webinar Webinar, Civic forum
regulatory (webinar) launch event workshop? workshop ? (webinar) (|U K)
workshop(s) o Funding?

We are herenow Getting ready for new funding calls...
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* UK Gov't Spending Review - released 11 June 2025
* Investin Britain's renewal: security, health and economy.
» £22.6 billion per year for R & D by 2029-30, in support of the modern Industrial Strategy.

* Up to £27.8 billion capital o be invested through the National Wealth Fund (NWF) - clean
energy, digital and technologies, advanced manufacturing, and transport sectors.

* Growth Mission Fund - invest £240 million of capital in projects that enable local job creation
and the economic regeneration of local communities.

e £410 million for Local Innovation Partnerships Fund to grow innovation ecosystems
(clusters).

* UK Modern Industrial St ro’regy — releasedon 239 June, adlong with some Sector plans

* advanced manufacturing, clean energy, creative industries, defence, digital and technologies,
financial services, life sciences, and professional and business services.

* UKRI'will bere-aligning the funding programmes alongside the new Industrial Strategy.

* Critical Minerals Strategy - to be released soon ...
* Circular Economy Strategy (England) - to be releasedin Autumn...
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CMCC TWP4 - we are inferested to discuss potential collaborations and ideas for new
projects between companies/organisations and the innovation fellows (IF's), and to build
future TWP-sized projects for the Centre.

- TWP4 has some funding allocated for the IF's to deliver further multidisciplinary,
targeted and focused activities (identified by the Board and partners) that lever
additional external funding.

» UKRI (NERC) funding opportunity - there will be an open funding opportunity of up to
£10 million to be launched by Innovate UK for tfargeted research and innovation grants to
collaborate with the funded accelerating the green economy centres (timing - tbc).
https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/

= |[UK (CLIMATES) funding opportunity - recall the first programme of IUK funding
covered projects for Rare Earth Elements - see examples (slide); there could be a second
programme with funding (tbc) that would look af new projects for other critical minerals (tbd).
https://ivk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/

= Other external funding opportunities?


https://www.ukri.org/opportunity/accelerating-the-green-economy-centres/
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https://iuk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/
https://iuk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/
https://iuk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/
https://iuk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/
https://iuk-business-connect.org.uk/programme/circular-critical-materials-supply-chains/
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NICER Programme (Metd4Tech Project)

Four (4) SME-led projects conductedin 2022/2 3 looked af:
 fthemarine tfransport sector;

« digital platforms for fracking electronic products/wastes (WEEE);
* environmental (LCA) software development; and

* specialist value chains for key technology metals (niobium).

Two (2) SME-led projects conductedin 2023/24 were looking aft:
* sensors;and
* lighting.

Case study profiles of aligned projects for Met4 Tech are posted here:
https://met4tech.org/resources/

Examples of IUK-funded projects for the wider NICER Programme are posted here:
https://exeterce.org/knowledge-hub/nicer-and-innovate-uk-case-studies/
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Introduction to Innovate UK ecosystem

Debra Jones, Innovate UK Business Connect

Innovate
UK
. |




A typical Innovate
UK backed

R@Q%raises

more money
from the

private V.
'S%Il%sinesses. Since 2007

Direct
business
benefit

£3.61

For every £1
CiHV@St@deriod. Based on the

most recent independent evaluation.

Our purpose

We drive productivity and economic growth by
supporting businesses to develop and realise the
potential of new ideas, including those from the UK’s
world-class research base.

We connect businesses to the partners, customers
and investors that can help turn these ideas into
commercially successful products and services, driving
productivity, and supporting business growth.

Our mission is to enable the
creation and adoption of
Innovation across the UK.

Innovate
UK



The Innovate UK Products & Services Ecosystem
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CLIMATES Investment Readiness Programme

W Access expert-led workshops on storytelling and investment readiness
Connect directly with investors looking for circular economy innovation
& Expand your network across industry and innovation ecosystems
Receive actionable feedback on your business proposition

@ Raise your profile and gain national recognition

A
Circular Critical Materials g’ £ 8
Supply Chains (CLIMATES) / '7,#“

. . . i Investment Readiness 1 //
Selected companies will benefit from a 12-week hybrid Programme 2025 g Y

programme, combining expert-led online and in-person
workshops. At the end of the Programme, you’ll have
developed an investor pitch, finished your proposition and
you’ll have a defendable understanding of your IP, finances
and future plans

Online and In-Person

Innovate
UK
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CLIMATES Innovation Exchange Programme

Do you have a challenge that you can’t solve with your
current team?

Don't have the capaCity to develop that capability internally?
Our iX programme can help...

We’ll work with you to translate your challenge, identify
functional, technical and operational requirements and use
our extensive cross sector network to help you access
solutions for your challenges from beyond your current reach,
tapping into a new provider network, and enabling faster,
more efficient project deliveries through a customised and
transparent selection process.

Stellantis
sustainable graphite
challenge

Innovate
UK



Innovate
UK

Battery Innovation Programme

£452m....

*  Driving innovations from lab to factory

*  Supporting innovation across all sectors  in emerging and
next-generation battery technologies across the value
chain

 We can help you find your place in this ecosystem and
support you to take confident steps towards impact, scale
and growth

*  We will support:
* Scale up and commercialisation of R&D
* Investor partnerships
« Technology transfer between academia and industry




Investor Partnerships
Funding Competition
(Clean Energy and

Climate Technologies)
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How to get involved D @ ey [
Join the Centre as a Project Partner and participate in one of

our work packages

Talk to us about a proposal for a project which aligns with
the Centre criticalminerals@exeter.ac.uk

Apply for aKTP orif you're inferested in funding a PhD
student

Collaborate with our Research Team and partners on d
specific project

criticalmineralschallengecentre.co.uk


mailto:Criticalminerals@exeter.ac.uk
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Share one surprising / interesting thing from your session

What's next?

Critical Minerals Strategy out soon (17)
Get involved in the TWP Workshops & Civic Forum

Stay up to date:
Check out the website [w]as ¥ [m]
Sign up o our newslefter

Follow us on LinkedIn (critical-minerals-challenge-centre)
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