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‘A thriving British battery industry will be grounded on 
a strong UK-based research and innovation ecosystem, 
developing batteries fit for purpose, lower cost, safer and 
fully recyclable. The 500-strong Faraday Institution research 
community is a cornerstone of this national initiative.’

Professor Pam Thomas FInstP, CPhys 
Chief Executive Officer

‘Energy storage research and innovation, the core mission 
of the Faraday Institution, has grown in importance in both 
the national and global energy agendas. The improvement 
and scale up of manufacture of these technologies 
will be the collective challenge of our lifetimes.’

Professor Peter B. Littlewood FRS, Chair
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Introduction from 
Professor Pam Thomas

54

I am pleased to share our latest annual report for 2021/22, 
which outlines achievements, milestones, and progress 
we have made for the UK in energy storage research, 
early-stage commercialisation, market analysis and skills 
development. It also provides a moment to reflect on 
how much has been accomplished in our first five years 
to advance the UK down the path to electrification. 

The Faraday Institution is increasingly fulfilling its 
potential to position the UK as a research powerhouse 
in energy storage. More than 500 researchers at 
all stages of their careers are working together to 
solve some of our most significant challenges in 
energy storage. Together we are making tremendous 
progress toward realising our research goals. 

Professor Pam Thomas, CEO 
The Faraday Institution
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About the Faraday Institution

The Faraday Institution is the UK’s flagship institute for electrochemical 
energy storage research, skills development, market analysis and 
early-stage commercialisation. 

It brings together research scientists and industry partners to work on projects 
with commercial potential that will reduce battery cost, weight, and volume; 
improve performance, efficiency, and reliability; develop scalable designs; improve 
manufacturing abilities; develop whole-life strategies; and accelerate the outputs 
towards commercial outcomes.

We have five strategic priorities

• Driving discovery in application-inspired research

• Convening a world-class research community

• Empowering industry through early-stage commercialisation

• Informing policy makers through evidence-based insights

• Creating a diverse and dynamic pool of talent

Making an Impact

The Faraday Institution is a 
collaborative, multidisciplinary 
research community, bringing 
scientists and engineers together 
across the UK. As a national 
programme and a delivery partner 
for the Faraday Battery Challenge, 
we are focused on accelerating 
breakthroughs in energy storage 
technologies to benefit the UK in 
the global race to electrification.

Industrial partners

University partners

6 7
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Outcomes and Impacts

The Faraday Institution continues to deliver excellent 
scientific and industry-relevant impacts since the 
launch of its research programmes in 2018, including:

98

An internationally recognised 
research powerhouse

A community of 

500+ battery researchers

Across 27 UK universities including 

4 of the world’s top 20
(Oxford, Cambridge, Imperial, UCL)

10 large-scale research projects

2 projects for emerging economies

16 seed projects

640+ high-quality scientific 
publications to date 

with 1865 authors  

across 343 institutions,  

35 countries and 6 continents

Commercially  
relevant impacts 

85 industrial partners

8 spin-out companies

36 inventions identified 
18 patents filed and 6 published

15 industrial fellowships 

11 industrial sprints

Impact to policy makers

14 Faraday Insights

10 reports / joint reports

7 national consultations

Next generation of talent

205 undergraduate interns 

70+ funded PhD researchers 

100+ additional project-affiliated PhDs

12,000+ engaged through STEM programming 
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Research Highlights

Over the past year, the Faraday Institution has continued to drive discovery in 
application-inspired research, working to solve some of the most significant energy 
storage challenges in current and next generation batteries.

Megan Groom, PhD researcher, Cavendish Laboratory, University of Cambridge 1110

Watching lithium in real time could improve  
battery materials performance

A team from Professor Dame Clare Grey’s group at the University 
of Cambridge tracked the movement of lithium ions inside a 
promising new battery material in real time. By tracking how light 
interacts with active particles during operation under a microscope, 
they observed sluggish movement of lithium ions, which could 
be reducing their capacity and hindering their performance. 
The research could help improve existing battery materials and 
accelerate the development of next-generation batteries.

A model to predict battery failure

Batteries are complex devices, containing many different 
materials working together. Detecting battery failure before it 
happens, therefore, requires not just an understanding of each 
potential degradation process, but how they dynamically interact. 
Researchers from the Multi-scale Modelling project led by Imperial 
College London have simulated these processes and combined 
them into a single model. This work brings researchers much 
closer to being able to predict how and when a battery might 
fail, laying the foundations for battery management systems to 
intervene and prevent failure during use.
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Recovery and regeneration of cathode materials

Scientists in the ReLiB project, led by the University of Birmingham, 
have patented a selective leaching technology to recycle, upcycle 
and regenerate cathode materials. This allows the manganese-
rich materials to be separated from the other valuable battery 
components. These materials can be regenerated or can be upcycled 
for use in next generation cathode materials. By combining this 
technology with a direct recycling approach, the remaining high value 
Ni- and Co-rich materials can also be recovered and regenerated, 
thus enhancing the UK’s capability in battery recycling.

Quantifying thermal runaway within batteries 

Battery failure can happen due to electric short-circuits, 
overheating or through impact or penetration. This can ultimately 
lead to a process known as ‘thermal runaway’. A team led by 
Professor Paul Shearing of University College London and 
collaborators at the UK National Physical Laboratory, the US 
National Renewable Energy Laboratory, and the European 
Synchrotron Radiation Facility have developed an image processing 
toolbox that can quantify for the first time, the rate of propagation 
of battery failure mechanisms revealed by high-speed X-ray 
radiography. This tool can be used to standardise battery failure 
testing procedures, helping manufacturers track where and how 
failure starts in the battery.

Coventry University brings new prototyping  
facility to Lithium Sulfur project 

Significant research progress has been made by LiSTAR in several 
areas including cathode, electrolyte and additive development. 
In April, the project welcomed a team led by Professor Alex 
Roberts from Coventry University to increase its cell fabrication 
capability, which will allow researchers across the project to test 
their developments in a pouch cell format. This new capability will 
ensure the developments achieved can be demonstrated at a scale 
with direct industrial relevance, increasing the impact of the work 
undertaken in the project.

Exploring oxygen redox in layered Ni-rich  
cathode materials 

FutureCat researchers at the universities of Warwick and Sheffield 
are applying advanced characterisation techniques, available 
through the UK’s national synchrotron science facility, Diamond 
Light Source, to unravel the role of oxygen redox (involving storing 
charge on oxide ions as well as transition metal ions) in high nickel 
layered oxide cathodes. Understanding this role offers the chance 
to access high capacities for next generation lithium-ion batteries. 

1312

Smart processing of high energy density cathodes 

Scientists in the SOLBAT project at Oxford University have produced 
a composite cathode with outstanding performance. Smart 
processing and cycling protocols were used to optimally engineer 
interactions between particles, enabling ion flow whilst minimising 
damage. The application of a new asymmetric pressure cell design 
enabled the anode and cathode to be maintained at different 
pressures during cycling. The research shows that cold-pressed 
single crystal NMC composites could deliver superior performance 
and are less likely to crack during processing and cycling.

A framework for digital calendering 

Calendering, the process of compressing the electrode to improve 
its structure and conductivity, is a critical step in manufacturing 
battery cells. If advances are to be made in integrating energy 
dense, thick electrodes into production, then understanding the 
impact of calendering during processing is crucial. Researchers 
at the University of Sheffield and UCL in the Nextrode project 
have developed a digital calendering and electrochemical testing 
workflow to give new insight into the process. This work paves 
the way for the evaluation of next generation electrodes and the 
required step change in the manufacturing process for improving 
the energy and power density of lithium-ion batteries.

Advances in lithium-rich materials for  
higher energy density batteries 

Researchers on the CATMAT project have made further major 
advances in understanding critical properties and limitations of 
lithium-rich layered oxide and disordered rock-salt cathodes. 
The team has been the first to use an advanced 4D scanning 
transmission electron microscopy technique to provide atomic-
resolution imaging of the evolution of key structures in Li-rich 
layered oxides that are critical in understanding the operation 
of these high energy density battery materials. Advances in this 
underpinning science could lead to the development of novel 
solutions to maintain their high energy densities that could  
support the development of EVs with extended range.

New pouch cell prototyping facility

The University of St Andrews has created a versatile battery scale-up 
facility. Thanks to funding from Scottish Enterprise (ERDF), St Andrews 
and the Faraday Institution, the facility features state-of-the-art 
equipment, a dry room, and testing chambers. The site can produce 
several hundred cells per year. Researchers will be able to combine 
and test nascent materials from the NEXGENNA project and beyond to 
manufacture cells in commercially relevant formats – a powerful tool 
to support the commercialisation of sodium-ion batteries. 



Executive Summary / A Year in Highlights

A Year in Highlights

A world-class research community 

The Faraday Institution continues to convene and grow a world-class 
research community, which today numbers over 500 researchers 
from a range of disciplines, universities, projects, and career stages. 
This year:

• The Faraday Institution North East (FINE) Office along with 
Newcastle University launched the North East Battery 
Alliance (NEBA), convening academic researchers, battery 
manufacturers, suppliers and local government to communicate 
and collaborate in anticipation of the region’s role and growth in 
battery production.

• In June, we initiated 16 small, fast-paced, focused projects in 
topic areas not covered within our existing battery research 
portfolio. In doing so we have widened our research scope, 
and set of partners, in an initiative that will inform future 
priorities for our research programme beyond March 2023. The 
initiative includes two flow-battery projects supported by the 
Transforming Energy Access programme and funded by UK Aid 
focusing on the use of batteries in emerging economies.

• We signed memorandum of understanding with the US 
Department of Energy’s National Renewable Energy Laboratory 
in late July to jointly pursue research to reduce dependency on 
critical minerals and to ensure battery recyclability. This effort 
has been supported through additional funding from the UK 
Department for Business, Energy and Industrial Strategy and the 
US Department of Energy. 

• In October, a further £211 million in funding for the Faraday 
Battery Challenge was announced, £90 million of which has been 
allocated to the Faraday Institution for research until March 2025. 
Anticipating this next phase, this year we have been conducting 
the important process of reshaping our research programme to 
ensure it is industrially relevant and scientifically robust.

Early-stage commercialisation 

The Faraday Institution’s early-stage commercialisation effort  
is unique among research organisations in that we work to  
actively develop discoveries from our battery research  
laboratories into technologies with the potential to have significant 
impacts for UK industry. 

• Today over 85 industry organisations are working in collaboration 
with our research projects to inform research directions and 
accelerate routes to market. These include major auto makers, 
battery manufacturers and materials suppliers, along with small 
and medium-sized enterprises that work across the battery 
value chain.

• From our research projects, 36 inventions have been identified to 
date, of which 18 patents have been filed and 6 published.

• Investment and advice given through our entrepreneurial 
fellowship programme have propelled several start-ups to the 
next stage of their development, with successful funding rounds, 
product launches and growth, by, for example, Cognition Energy, 
About:Energy and Breathe Battery Technologies. A total of eight 
spin out companies to date have emerged from the Faraday 
Institution.

• We have supported several new industrial fellowships and 
sprints – a total of 26 since 2019 – to enable academic and 
industrial collaboration and to ensure our research expertise 
impacts commercial applications. 

A dynamic and diverse pool of talent 

We remain keenly focused on developing a dynamic and diverse 
pool of talent for the fields of battery technology and energy 
storage. This year:

• In April, we held the first Faraday Career Week to raise the 
profile of training and professional development across 
the community. We provide a training budget of £2,000 per 
researcher per year to be spent on professional development; 
this year the programme was extended to include affiliated PhD 
researchers, project managers and project staff members.

• Our first cohort of 13 PhD researchers are graduating and 
moving on to their first academic posts, industrial roles, 
and in some cases launching their own companies, such as 
About:Energy, which has secured its first round of funding. 
The productive cohort has published 65 papers, with over 1300 
citations, and filed two patents. In October, our 5th PhD cohort 
started the training programme, taking the total to 71 PhD 
researchers since the programme began.

• Over the summer, 55 undergraduate students participated in 
our 8-week FUSE internship programme; more than 200 having 
interned since the progamme began in 2018, with a number 
having successfully gone on to pursue battery careers in industry 
and academia. 

• 280 researchers attended our first in-person Early Career 
Research Conference in October, giving them a chance to 
disseminate their research results, grow their networks and 
boost their professional researcher identity. 

Informing policy makers 

As an independent organisation with deep expertise in energy 
storage market intelligence, research, skills and regulatory policy, 
we continue to inform policy makers with evidence-based insights. 
This work has grown in importance as the UK develops intelligent 
policies on energy independence and electrification of broader 
segments of transport. This year:

• In May, we submitted written evidence for the House of 
Lords Science and Technology Committee inquiry into the 
Government’s plans to deliver a UK science and technology 
strategy. 

• Research leaders from the ReLiB project at the University of 
Birmingham took a leading role in informing the government’s 
Critical Minerals Policy, published in July.

• In June, we comprehensively updated our seminal publication 
‘UK Electric Vehicle and Battery Production Potential to 2040’, 
which predicts that there will now be demand for ten UK-based 
gigafactories by 2040, each producing 20 GWh per year of batteries. 

• We published new, and updated previous, Faraday Insights 
throughout the year, providing up-to-date analyses on a range 
of topics that enable government and other stakeholders to have 
concise and insightful information on electrification, covering a 
range of battery chemistries and applications to critical mineral 
supply chains. 

FINE launched the North 
East Battery Alliance

£211 million in funding 
for the Faraday Battery 
Challenge announced

16 small, fast-paced  
seed projects 
commenced
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Memorandum of understanding signed 
with the US Department of Energy’s 
National Renewable Energy Laboratory

85 industry organisations are 
working in collaboration with 
our research projects

Identified  
36 inventions and 
filed 18 patents

First cohort of 13 PhD 
researchers graduating

Held the first  
Faraday Career Week

280 researchers attended our 
first in-person Early Career 
Research Conference

26 industrial fellowships 
and sprints

Informing policy makers  
with evidence-based  
insights

55 undergraduate students 
participated in our FUSE 
internship programme
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About the Faraday Battery Challenge Connect with Us 

Headquartered at the Harwell Science and Innovation 
Campus, the Faraday Institution is a registered charity 
with an independent board of trustees. It is a key delivery 
partner for The Faraday Battery Challenge at UK Research 
and Innovation (UKRI), delivered by Innovate UK.

To learn more about how you can support our vision  
to accelerate research breakthroughs in energy storage 
technologies to benefit the UK, please visit our  
website at www.faraday.ac.uk or contact us at  
opportunities@faraday.ac.uk or 01235 425300.

  @FaradayInst  
  TheFaradayInstitution

The Faraday Institution 
Quad One 
Becquerel Avenue 
Harwell Campus 
Didcot OX11 0RA

The Faraday Battery Challenge at UK 
Research and Innovation (UKRI) is delivered 
by Innovate UK. It is making the UK a science 
and innovation superpower for batteries, 
supporting the UK’s world-class battery 
facilities along with growing innovative 
businesses that are developing the battery 
supply chain for our future prosperity.  
Its aim is to build a high-tech, high-value, 
high-skill battery industry in the UK.

The £541 million challenge has built globally competitive, 
scientific capability at scale. Harnessing the UK’s best talent 
to solve the challenges of battery technology. It combines: 

Research and capability development
at the Faraday Institution, uniting 500 researchers across 
more than 25 universities and 85 industrial partners to 
improve current and develop future battery technologies.

Collaborative business-led innovation, 
development of the wider ecosystem and skills 
needed to manufacture through Innovate UK. 149 
organisations have been supported through the CR&D 
programme with over £500m forecasted in co-investment.

Manufacturing scale-up and skills development 
at the UK Battery Industrialisation Centre (UKBIC). Opened 
in July 2021, UKBIC has so far supported over 140 UK 
battery developers working on more than 80 research and 
innovation projects.

‘Investments by the Faraday Battery Challenge have 
supported businesses and organisations of all sizes 
from across the supply chain and throughout the nation. 
We look to build on this solid foundation by consolidating 
and exploiting our position as a science superpower 
in batteries, driving from research excellence and 
technological potential to commercial dominance in 
next generation technologies and ensuring our national 
industrialisation infrastructure remains world leading 
in this fast-evolving critical net zero technology.’

Faraday Battery Challenge Director Tony Harper

PhD researcher Beatrice Browning, the University of Birmingham 1716

https://www.harwellcampus.com/
https://www.harwellcampus.com/
https://faraday.ac.uk/
https://twitter.com/FaradayInst
https://www.linkedin.com/company/thefaradayinstitution
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Partners, 
Collaborators 
and a Growing 
Community

The Faraday Institution research programme 
spans ten major research projects in lithium-ion 
and beyond lithium-ion technologies, a number 
of focused projects on topics to benefit emerging 
economies and a set of seed projects to help 
identify future research priorities.

18 19Researchers shred cells in the safety chamber at the University of Birmingham 1918
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Our Research Community

In 2017, the Faraday Institution embarked on assembling a unique 
community — dedicated university researchers from a multitude 
of fields and UK universities, committed industry partners, 
technology business development specialists and a new generation 
of students. Together they bring a diversity of perspectives and are 
united in their efforts to overcome tough scientific challenges. 

Today this research community is a powerhouse – over 500 strong 
from across 27 universities – working with the direction and guidance 
of UK industrial partners to ensure research directions remain 
commercially relevant and to increase the probability of success. 

The Faraday Institution has combined the strengths of highly 
competitive university research groups across the UK to work as 
active collaborators, marking an important moment of change 
for the research community and building a new model for how 
nationally important strategic research is conducted. The Faraday 
Institution’s long-term vision to develop future generations of 
energy storage scientists and engineers is coming to fruition. 70 
PhD researchers have been directly supported through the Faraday 
Institution’s doctoral training programme, with an additional 100+ 
working across our partner universities on our battery projects.

FARADAY 500

In the summer of 2022, Science Communications Intern 
Cara Burke interviewed a cross section of energy storage 
researchers from various universities, disciplines, projects, 
and career stages to create a series of researcher 
spotlights that highlight their important work, the range of 
journeys into battery science, and the multi-dimensional 
diversity in the community. 

On research satisfaction…

‘I get the greatest job satisfaction from seeing  
data after it has first been processed. After designing 
and carrying out an experiment, you can’t truly 
know how well it’s gone until the data has been 
processed. Nothing beats seeing it for the first time and 
realising you’re onto something new and exciting.’

Read the full interview with Dominic Spencer Jolly –  
Research Associate, the University of Oxford

On the value of battery modelling…

‘We use modelling tools to review how the  
chemistry and physics of a material affects the 
battery’s performance. A lot goes on inside a battery, 
such as electrochemical reactions, molecular 
interactions, ion adsorption and intercalation, and 
diffusion. We try to capture all these phenomena in 
our modelling. Once we build up a good understanding 
of how processes affect battery performance, we 
can develop novel materials with potentially high 
performance that guide experimental work.’

Read the full interview with Qiong Cai – Reader in Chemical  
and Process Engineering, the University of Surrey

On scientific challenges…

‘Science takes time and doesn’t always go right. It’s 
a lesson that isn’t taught at university, as practicals 
tend to be designed to teach students procedures 
rather than the realities of the research process. 
I’ve learned it’s best to try something when you 
don’t know the outcome, even if it is risky.’

Read the full interview with Didi Rinkel –  
Research Associate, the University of Cambridge

On career satisfaction…

‘I have been able to learn about and help to bring 
together two areas of science – optics and batteries 
- and two different research communities, which has 
been very rewarding. Multi-disciplinary collaboration 
is so key to advancing battery research.’

Read the full interview with Alice Merryweather –  
PhD Researcher, University of Cambridge

On career accomplishments to date…

‘I designed and set up an ultrasonic delamination 
system with my colleagues from Leicester, Birmingham 
and Swansea. The team was highly commended in 
the Faraday Institution’s Collaboration Award in 2021, 
and the judges commented that my collaborators 
and I demonstrated excellence in collaborative 
working resulting in truly innovative technology.’ 

Read the full interview with Chunhong Lei –  
Research Associate, University of Leicester

On a battery career path…

‘I got into battery research kind of by accident! 
I previously worked in industry for 7 years 
before moving to the UK in a variety of fields and 
materials systems – materials testing, carbon 
composites, failure analysis, power electronics, 
at the Fraunhofer Institute and elsewhere. It’s 
exciting to always be investigating new things.’

Read the full interview with Katja Kress – 
PhD Researcher, University of Sheffield

On overcoming challenges…

‘I was 27 when I joined Imperial College London and 
fell into a research group I knew nothing about. I 
thought I might not be smart enough to be there. It 
was challenging to dive into a new topic. Greg Offer 
massively helped me to deal with that imposter 
syndrome. He allows people the freedom to explore 
ideas and I realised I was coming up with good ones!’

Read the full interview with Alastair Hales – 
Industry Fellow, University of Bristol

2120

https://www.faraday.ac.uk/researcher-spotlights/dominic-spencer-jolly
https://www.faraday.ac.uk/researcher-spotlights/qiong-cai/
https://www.faraday.ac.uk/researcher-spotlights/didi-rinkel/
https://www.faraday.ac.uk/researcher-spotlights/alice-merryweather/
https://www.faraday.ac.uk/awards-winners-2021/
https://www.faraday.ac.uk/researcher-spotlights/chunhong-lei/
https://www.faraday.ac.uk/researcher-spotlights/katja-kress/
https://www.faraday.ac.uk/researcher-spotlights/alastair-hales/
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Community Successes

The thriving academic field of battery research and the 
collaborative community that is being built offer significant 
opportunity for researchers at every level to grow their careers. 
The following represents a cross section of the external recognition 
and promotions recently received by the Faraday Institution’s world 
class community.

Three research leaders were granted honours in the Birthday 2022 
Honours List. Faraday Institution Chief Scientist Professor Peter 
Bruce (University of Oxford) was awarded the Honour of Knight 
Bachelor; Professor Clare Grey (University of Cambridge) was 
granted the Honour of Dame Commander and Professor Mary 
Ryan (Imperial College London) was awarded a CBE. 

For the past three years running, Faraday Institution Principal 
Investigators have been recognised with the Hughes Medal of the 
Royal Society for outstanding research in the fields of energy: 
Professor Saiful Islam (2022), Professor John Irvine (2021), and 
Professor Dame Clare Grey (2020). Imperial’s Professor Magda 

Titirici was recognised in 2021 with the Kavli Medal and Lecture 
by the Royal Society and the Griffith Medal and Prize by the 
Institute of Materials, Minerals and Mining for contributions to 
the field. Professors Dan Brett and Paul Shearing were awarded 
the Royal Academy of Engineering’s Princess Royal Silver Medal 
(2022) for their work in launching the Electrochemical Innovation 
Lab (EIL) at UCL in 2011. Professor Manish Chhowalla of 
Cambridge University was named a Fellow of the Royal Academy 
of Engineering (2022).

Eddie Cussen (Sheffield), Mauro Pasta and Charles Monroe (both 
Oxford) secured full professorships in 2022, while James Robinson 
(UCL), Mona Faraji Niri (Warwick), Alastair Hales (Bristol) and 
Wesley Dose (Leicester) all made the step up from research fellows 
to secure their first academic positions. Xuekun Lu of UCL was 
recognised in the 2021 National Physical Laboratory’s Rayleigh 
Awards with a Highly Commended. Heather Au (Imperial College 
London) was awarded the 2022 Sir William Wakeham award 
recognising early career researcher success. 

Promoting Equality, Diversity and Inclusion (EDI)

The Faraday Institution is committed to creating and sustaining a 
diverse and inclusive environment as it seeks to build and support 
a world-class energy storage research community. Through 
interdisciplinary collaboration and by celebrating a diversity of 
ideas, opinions, knowledge and people it is acknowledged that 
research excellence will continue to flourish. Beyond research 
disciplines, diversity within this community takes many other 
forms including career stage, age, race, ethnicity, gender, sexual 
orientation, gender identity, disability, national origin and religion. 
In recognition of this, the Faraday Institution aspires to maintain 
an inclusive environment where all individuals can thrive, feel they 
belong, and have a voice.

Over the course of its first five years, the institution has increased 
its understanding of issues facing the research community, 
publishing its Equality, Diversity and Inclusion (EDI) Charter in 
June 2021, which outlines the EDI responsibilities that all members 
of the Faraday community share. It has taken a staged approach to 
develop change by setting meaningful targets and taking positive 
actions to create new ways of working and draw out the benefits 
a collaborative, diverse and inclusive network brings. With a 
focus on widening participation (to include gender diversity) and 
through active recruitment policies, the Faraday Institution has, 
for example, improved the balance of FUSE undergraduate interns 
and PhD cohorts over its first five years. FUSE intern participation 
improved steadily to reach gender parity in 2022.

The Faraday Institution continues to evaluate its EDI policies and 
look for ways to incorporate best practice as outlined by experts 
in the field. In 2022, it engaged with accessibility experts, All Able, 
to review current and help the institution to develop best practices 
in digital accessibility to ensure information is provided in ways 

designed for inclusivity. This substantial work in establishing and 
delivering best practice in web, social media, publications, scientific 
posters, and online workshops has had a focus at headquarters 
in 2022. FUSE interns, for example, followed guidance to create 
accessible posters that are optimal for screen readers. Best 
practice training and guidance will be provided to the broader 
research community in 2023.

Additionally this year, the Faraday Institution’s training partner, 
Skills 4, delivered Inclusion Ally training to delegates in the 
headquarters and across its research programme, raising 
awareness of unconscious bias. The Faraday Institution’s 
ground-breaking EMPOWER series supported its second 
cohort of 12 researchers in a six-month career development 
programme for women.

‘The allies training was an extremely useful and eye-opening 
event. It allowed to me to understand how certain behaviours in the 
workplace can affect people differently and will be something that 
will be invaluable for my future career.’

Dr Jonathan Slaughter, Cambridge University 
PDRA on Degradation project

‘I learnt a lot from listening to the experiences of researchers across 
multiple universities at various stages of career, which I hope will 
help towards reducing the likelihood of others facing the same 
hurdles going forward.’

Professor Louis Piper, WMG, University of Warwick 
Work package leader on Degradation project

EDI Working Group

The Faraday Institution EDI 
Working Group is chaired by Chief 
Operating Officer Susan Robertson 
and comprises EDI champions 
representing each of the major 
research projects. Together they 
inform Faraday Institution policy 
and practice and embed best 
EDI practice within each project. 
Researchers are encouraged to 
engage with the EDI champion from 
their project to further build an 
inclusive community.

Dr Rebecca Boston 
NEXGENNA and FutureCat  
Co-Investigator 
University of Sheffield

Neil Cadman 
SOLBAT Project Manager 
University of Oxford

Professor Eddie Cussen 
FutureCat Work Package Lead 
University of Sheffield

Dr Jacqueline Edge 
Multi-scale Modelling  
Project Leader 
Imperial College London

Dr Mona Faraji Niri 
Nextrode Assistant Professor 
University of Warwick

Dr Jennifer Hartley 
ReLiB Research Fellow 
University of Leicester

Dr Alex Kersting 
Degradation Project 
Programme Manager 
University of Cambridge

Dr Melanie Loveridge 
SafeBatt Co-Investigator 
WMG, University of Warwick

Dr Dorota Matras 
CATMAT Research Fellow 
Diamond Light Source

Dr Darren Walsh 
LiSTAR Co-Investigator 
University of Nottingham
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Our Partners

Government engagement

Across the UK Government, the Faraday Institution regularly 
provides evidence-based insights into topics related to energy 
storage, electric vehicles, materials supply chain and recycling. 
It participates in both formal and informal knowledge exchanges 
with Number 10, the Cabinet Office, Department for Business, 

Energy & Industrial Strategy (BEIS), Foreign, Commonwealth and 
Development Office, Department for Education, Department for 
International Trade, UK Research and Innovation, the Government 
Office of Science, the Department for Transport, the Office for Zero 
Emissions Vehicles, and both Houses of Parliament. 

UKRI

The Faraday Institution engages across the most relevant parts 
of the UKRI research and innovation landscape to accelerate its 
mission, ensuring access to world-class facilities and building 
beneficial partnerships with other institutes and challenges. The 
Henry Royce Institute, for example, has provided state-of-the-art 
equipment and training to Faraday Institution research teams, 
including those at Oxford, Manchester and Cambridge. The National 
Physical Laboratory (NPL), The Centre for Process Innovation 
(CPI) and the UK Battery Industrialisation Centre (UKBIC) directly 
support several of the Faraday Institution research projects through 
materials development, process technologies and cell testing. 

The Faraday research community actively benefits from access 
to the nation’s world-class STFC-UKRI facilities at Harwell 
Science and Innovation Campus, such as Diamond Light Source 
and ISIS Neutron and Muon Source as well as from active 
engagement with other delivery partners from the Faraday 
Battery Challenge. To date, five research areas from the Faraday 
Institution’s programmes have moved on to the next stage of 
commercialisation, receiving Innovate UK awards for collaborative 
research and development follow-on projects in what is a highly 
competitive process. 

University partners

A large-scale endeavour of this 
significance necessitates an extensive 
national reach. The Faraday Institution 
draws its strength from 27 UK universities, 
from St Andrews to Southampton, 
including world-leading universities 
Oxford, Cambridge, Imperial  
and University College London.

Coventry University
Cranfield University
Durham University*
Imperial College London
Lancaster University
Loughborough University*
Newcastle University
Queen Mary University of London*
University College London

University of Bath
University of Birmingham
University of Bristol
University of Cambridge
University of Edinburgh
University of Leicester
University of Liverpool
University of Nottingham
University of Oxford

University of Portsmouth
University of Sheffield
University of Southampton
University of St. Andrews
University of Strathclyde
University of Surrey
University of Sussex
University of Warwick
University of York*

* New universities to the Faraday Institution community as of June 2022

Industrial partners

The Faraday Institution has developed 
collaborative links with more than 85 industrial 
partners, including both established and 
emerging volume and specialist vehicle 
manufacturers, automotive and aerospace 
engineering companies and suppliers, 
battery manufacturers and the companies 
in the chemicals and materials sector. This 
engagement continues to both grow and 
deepen as Faraday Institution research 
matures, ensuring research directions 
remain commercially relevant and to 
increase the probability of success. Industry 
Sprints, Industry Fellowships, and other 
collaborative opportunities are flourishing and 
demonstrating value. See from page 62.

Educational and training partners

In 2022, the talent development initiatives of 
the Faraday Institution have been informed 
and supported by a range of organisations 
and experts including Vitae (Researcher 
Professional Development), the Royal Society  
of Chemistry, the Royal Institution,  
the Centre for Postdoctoral Development in 
Infrastructure, Cities and Energy (C-DICE) and 
accessibility consultants All Able.  

Diamond Light Source
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Regional Engagement

Recognising the importance of the North East region as a 
burgeoning centre of battery research, innovation, skills and 
production, in October 2021 the Faraday Institution opened 
a regional office at Newcastle University, known as Faraday 
Institution North East (FINE).

Central to the work of FINE has been to establish the North East 
Battery Alliance (NEBA) to further integrate the region’s battery 
ecosystem to clear the path from research bench to innovation and 
commercial manufacture. This long-term effort seeks to capitalise 
on the expansion of the Envision AESC gigafactory in the North 
East to build a globally significant centre of expertise in battery 
manufacture and development, bringing to bear the influence of 
government, local businesses, catapults, universities and colleges 
to make this happen. 

In May 2022, a two-day conference brought together early career 
academics from 5 regional universities to promote their work  
(Day 1) and leaders from industry and the public sector (Day 2) to 
lay out the opportunity for the British battery manufacturing.

‘The research and industrial strength of the 
North East of England will be absolutely 
vital to enable the UK to fully transition to an 
electrified future – from transport and aviation 
to power generation and distribution.’

Prof Pam Thomas, CEO

160 registered academics  
from 5 North East universities

400 people who have expressed an interest  
in NEBA

170 people attended NEBA launch

13 industry organisations involved

Organisations involved

Research 
Newcastle, Northumbria, 
Durham, Teesside, Sunderland  
CPI,  
Materials Processing Institute 

Materials supply 
Northern Lithium 
Weardale Lithium 
Sembcorp 
Green Lithium

Cell & Pack manufacturing 
Envision AESC 
Saft 
Turntide 
Alexander Technologies

Vehicle manufacturing 
Nissan 
Hitachi

Second life 
Connected Energy

Recycling 
Neocycl 
Johnson Matthey 
EMR (European Metal Recycling)

Partners, Collaborators and a Growing Community / International Engagement

International Engagement

2022 has served as a decisive year for the Faraday Institution 
to catalyse its position among leading international battery 
research organisations.

In Europe, the Faraday Institution is a supporting organisation 
of Battery 2030+, a large-scale and long-term European 
research initiative with the vision of inventing the sustainable 
batteries of the future. It is also a knowledge partner of the 
Interreg North-West Europe (NWE) STEPS programme that is 
strengthening the competitiveness of new innovative energy 
storage providers. See page 76 for highlights from the STEPS 
demonstration testbeds at Harwell Campus. 

US UK Engagement

The Faraday Institution strengthened its ties with the US, 
specifically with several US Department of Energy’s national 
laboratories who have strong portfolios in energy storage, 
such as Argonne and the National Renewable Energy 
Laboratory (NREL).

Supported by the UK’s Department of Business Energy and 
Industrial Strategy (BEIS), the Faraday Battery Challenge, 
Innovate UK KTN and the Faraday Institution, in January 
2022, a week-long online summit brought together over 800 
participants from US and UK industry and research groups.

Following from this, in July 2022, the Faraday Institution hosted 
40 leading energy storage leaders from the UK and US to 
share research findings and identify areas for collaboration at 
the Royal Institution. The two-day workshop was the first in a 
planned series.

US UK research to develop and improve  
high-capacity batteries

Delegates attending the workshop also witnessed the 
signing of a memorandum of understanding (MOU) by 
Professor Pam Thomas, CEO of the Faraday Institution, 
and Dr Peter F Green, Deputy Laboratory Director for 
Science and Technology and Chief Research Officer 
of NREL. The MOU sets out to establish a cooperative 
relationship for joint US UK research to develop and 
improve high-capacity batteries as well as new methods 
for battery materials recycling for their future usage 
in electric vehicles for a more sustainable world. The 
MOU builds upon the 2021 Atlantic Charter and Joint 
Statement, where the US President and UK Prime 
Minister committed to strengthen collaboration in 
science and technology, including on batteries.

In support of this joint research, the US Department of 
Energy and BEIS International R&D have pledged to fund 
up to $5M and £4M over the next two years. 

‘The signing of this memorandum signals the UK’s 
continued commitment to international research 
collaboration in areas of strategic importance, 
such as energy storage. It is vital the UK continues 
to make efficient use of critical minerals through 
partnerships like this one and embed their re-
use, recycling and recovery in the supply chain, as 
laid out in our new Critical Minerals Strategy.’

UK Business Minister Lord Callanan

40 leading US and UK researchers meet at the Royal Institution. Top: Peter F Green, NREL, and Pam Thomas, Faraday Institution at the signing ceremony.Graeme Cruickshank, Chief Technology and Innovation Officer, CPI at the NEBA conference
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Ground-breaking 
Research to 
Improve Battery 
Performance

The Faraday Institution research programme spans ten major research projects 
in lithium-ion and beyond lithium-ion technologies, a number of focused projects 
on topics to benefit emerging economies and a set of seed projects to help 
identify future research priorities.

Research Stream 1  
Lithium-ion

Projects optimising the current generation lithium-ion 
based batteries where there are still considerable gains 
to be made and where research breakthroughs could 
start to be realised in commercial batteries within 3-4 
years. This includes a project on recycling and reuse of 
batteries and another on battery safety. 

Research Stream 3  
Batteries for Emerging Economies

Projects that are shorter term focusing on reducing 
the cost and improving the performance of battery 
technologies for use in developing countries and 
emerging economies. 
 
 

Research Stream 2  
Beyond Lithium-ion

Projects that are higher risk, higher reward and 
could facilitate the long-term commercialisation of 
next-generation battery technology that still require 
considerable research in the areas of materials 
discovery and optimisation.

Seed Projects

16 small, fast-paced, focused projects in areas 
previously not covered within the organisation’s 
research portfolio, in an initiative that will inform future 
priorities for its research programme. This research 
programme is multidisciplinary, highly collaborative, 
and draws together the best of UK university research 
groups and industrial partners. 
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Research Stream 1  
Lithium Ion

Battery Degradation –  
Extending Battery Life

Lead Institution

Using a suite of advanced modelling and characterisation 
techniques, the project aims to understand the mechanisms of 
degradation of lithium-ion batteries containing high Ni-content 
NMC and graphite. 

This project is examining how environmental and internal battery 
stresses (such as high temperatures, charging and discharging 
rates) degrade electric vehicle (EV) batteries over time. Results will 
include the optimisation of battery materials and cells to extend 
battery life (and hence EV range) and reduce battery costs. 

Despite the recent reduction in cost of lithium-ion batteries driven 
by mass manufacture, the widespread adoption of battery electrical 
vehicles is still hindered by cost and durability, with the lifetimes of 
the batteries falling below the consumer expectation for long-term 
applications such as transport. 

Additionally, fast charging of battery electric vehicles is crucial 
to help assuage range anxiety and provide the operational 
convenience required for mass adoption of the technology. Fast 
charging, however, can rapidly accelerate degradation and even 
trigger degradation mechanisms that are not present in ‘normal’ 
operating conditions. A key goal for the automotive industry is to 
understand more fully the causes and mechanisms of degradation 
to enable improved control and prediction of the state-of-health of 
battery systems. 

The goal of the project is to create accurate models for use by the 
automotive industry to extend lifetime and performance.

Timeline with milestones / deliverables  
(March 2023) 

• Identify the key stress-induced degradation processes and 
kinetics that occur in cells. 

• Link the electrical signatures of degradation with specific 
chemical and materials processes so that they can be identified 
in an operating battery pack. 

• Examine and understand the physicochemical mechanisms of 
degradation in high-nickel positive electrode materials. 

• Examine and understand the physicochemical mechanisms of 
degradation of graphite electrode materials. Emphasis is being 
placed on the interaction, or ‘cross-talk’, effects of high-nickel 
positive electrode materials on causing or accelerating these 
pathways at the electrode-electrolyte interface. 

Project innovations 

This project will provide a more complete understanding of the 
signatures of degradation, lead to increased lifetime and better 
prediction of failure, and accelerate the development of new 
battery chemistries through the holistic and coordinated efforts of 
the research. An ability to fully understand the causes of limited 
lifetime of lithium-ion batteries will place the UK at the forefront of 
the next generation of battery electric vehicle technology. 

Duration

1 March 2018 – 31 March 2023

Funding

£16 million

Principal Investigator

Professor Dame Clare Grey 
University of Cambridge 

Project Leaders

Dr Rhodri Jervis 
University College London

Dr David Hall 
University of Cambridge

University Partners

University of Cambridge (Lead) 
Imperial College London  
University of Birmingham 
University College London 
University of Liverpool  
University of Oxford  
University of Sheffield  
University of Southampton  
University of Warwick

Research Organisations,  
Facilities and Institutes

National Physical Laboratory 
(NPL)

+ 8 Industrial Partners

Website

Lithium diffusivity and material properties – towards accurate modelling of micro-mechanical degradationCase Study

One work area of the Degradation project is building towards 
a comprehensive model of lithium transport and diffusion 
behaviour and of mechanical properties such as shear yield 
and fracture, as a step towards extending battery lifetime. 
The team is building a continuum model to understand 
the origins and long-term effects of mechanical strain and 
deformation in single cathode particles under a range of 
practical usage scenarios. 

Novel optical microscopy methods, developed by researchers 
at Cambridge, have been applied to follow intraparticle lithium 
transport in real-time and with nanoscale resolution. In parallel, 
7Li magic-angle spinning nuclear magnetic resonance (MAS-
NMR) methods have obtained ‘hopping frequency’ values 
as a function of state-of-charge. The frequency at which Li 
‘hops’ between lattice sites can be related to Li diffusion and 
was therefore used to parameterise finite-element method 

modelling. Researchers concluded Li diffusion is heavily 
dependent on state-of-charge and follows non-Fickian behaviour 
and have reported accurate diffusion coefficients that are 
essential for modelling but previously unknown.

The project has also collaborated with FutureCat researchers 
to develop new methods for measuring mechanical properties 
of individual cathode particles. Namely, a simple Vickers 
indentation method has been presented to measure critical 
shear yield strength parameters (τc). The results are the 
first of their kind and researchers have found τc is heavily 
dependent on state-of-charge. These values are essential 
input parameters for constructing the more comprehensive 
models that are under development and that are the long-term 
objective of this project. Revised understanding of the chemo-
mechanical behaviour of single crystals during cycling is also 
expected to guide protocols to increase cycle lifetime.

Image: Comparison of simulation and experimental imaging results, both conducted at a delithiation rate of C/3. The predicted degree of delithiation (1-θ) on the basal plane of the particle at 
various times during the charge.
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Research Stream 1  
Lithium Ion

Multi-scale Modelling

Lead Institution

Accurate simulations of batteries will enable battery makers to 
improve designs and performance without creating expensive 
prototypes to test every new material, or new type and 
configuration of the cells. The project considers a range of 
length scales, from the nanoscale – where atoms interact – up 
to the macroscale of a complete pack and its electronic control 
mechanisms and even the system-wide costs and environmental 
impacts of battery technologies used in the transition from 
internal combustion engines to electric vehicles. A variety of 
timescales are also being considered to assess atomic processes 
at the nanosecond, through to long-term degradation occurring 
over years. Battery simulations and design tools exist at each 
length and timescale, but they have previously often lacked the 
accuracy required for understanding the phenomena occurring 
within batteries. 

The project’s world-leading research bridges science and 
engineering, working innovatively alongside UK industry to deliver 
impact. Its internationally recognised experts are developing new 
digital and experimental techniques for understanding battery 
behaviour at the atomistic, continuum and system scales. Fast, 
accurate models, incorporating the most complete physics and 
advanced mathematical techniques, are being developed to be 
directly usable for industry, enabling digital twinning of whole 
cells and packs. Atomistic accuracy will parameterise higher 
level models and tackle key challenges, such as the complex 
interactions and activity at the electrolyte-electrode interface. 
Rapid experimental parameterisation methods are being 
developed, greatly reducing the time and cost of customising 
models for particular applications. 

Timeline with milestones / deliverables  
(March 2023) 

• Implement multiple, advanced degradation mechanisms in 
PyBaMM (Python Battery Mathematical Modelling). 

• Improve the physics in PyBaMM and DandeLiion to incorporate 
thermodynamics, mechanics and long-term ageing. 

• Establish a standard method for parameterising models rapidly. 

• Develop advanced techniques for diagnostics.

• Develop holistic models to assess whole life cycle sustainability 
and cost. 

• Implement models for advanced state estimation and control. 

• Develop digital twins as design tools for new cell and pack 
configurations.

Project innovations 

During the first three years of the project, a common coding 
framework – PyBaMM – was established and rigorous, standardised 
techniques developed. The primary aim of this framework is to be 
easy to use, providing a high-quality resource for the global battery 
community to explore the mathematical theories, with a minimum of 
coding effort. The PyBaMM community continues to grow, with users 
and developers from international industry and academic institutions.

However, the flexibility of PyBaMM’s approach does not always 
support rapid computational speed. Therefore, in parallel, an 
ultrafast solver called DandeLiion has been developed, which is 
optimised for speed and incorporates many of the state-of-the-art 
models developed by the project.

Duration

1 March 2018 – 31 March 2023

Funding

£17.9 million

Principal Investigator

Professor Gregory Offer 
Imperial College London

Project Leader

Dr Jacqueline Edge 
Imperial College London

University Partners

Imperial College London (Lead) 
University of Birmingham 
University of Bath 
University College London 
Lancaster University 
University of Oxford 
University of Portsmouth 
University of Southampton 
University of Warwick

Research Organisations,  
Facilities and Institutes

UK Battery Industrialisation 
Centre (UKBIC)

+ 30 Industrial Partners

@BatteryModel 

Laying the foundations for battery management system improvementsCase Study

To operate batteries safely and effectively, battery failure 
needs to be predicted ahead of time. However, this is a very 
difficult problem, because batteries are complex devices, 
containing many different materials working together, 
so there are many unexpected interactions between the 
component materials that could lead to a breakdown in 
the structure and function of the battery. In a real battery, 
many of these degradation processes could be operating at 
the same time but until recently, research has focused on 

understanding the processes individually. The Multi-scale 
Modelling project has been developing models to simulate 
a range of degradation processes and has now combined 
them into one model, so that the effects of many degradation 
processes and how they interact can be simulated. This 
brings researchers much closer to being able to predict how 
the battery will fail ahead of time, laying the foundations for 
battery management systems to intervene and prevent failure 
during use.

Image: Cylindrical cell geometry discretisation example in 2D (approx. 2000 modelling cells). Each finite volume is simulated as an individual Newman model.
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Research Stream 1  
Lithium Ion

ReLiB – Recycling and Reuse of EV 
Lithium-ion Batteries 

Lead Institution

The transition to electric vehicles (EVs) brings challenges and 
opportunities associated with the need to manage projected 
volumes of around 16,500 tonnes of EV lithium-ion batteries 
reaching end-of-life by 2028. To cope effectively with these 
volumes, vast improvements in the speed, environmental footprint 
and the economics of recycling processes will be required. 

 ReLiB’s vision is to provide a UK EV battery recycling industry 
with a pipeline of scalable technologies that are responsive to 
regulatory drivers, new battery designs and chemistries, and the 
opportunities afforded by Industry 4.0. Over the next 5 years we aim 
to see the following technologies developed—and scaled:

•  cathode leaching work to industrial level

•  upcycled electrode materials used in new cells

•  binder recovery (where there is an economic or regulatory 
rationale to do so)

•  biorecovery of materials e.g., metals from plastic EV battery 
waste, from secondary waste solutions – ’zero waste’ concept

•  smart disassembly, separation and regeneration technologies 
e.g., direct recycling to protect the material crystal structure and 
embedded value of electrode material for reuse

•  digital diagnostic tools that can interface seamlessly with battery 
data passports to assess the state of health of batteries and 
inform recycling routes

•  identification of new research topics that fit with changing 
battery design and chemistry systems and regulatory drivers.

Objectives are: 

•  Stripping down the whole battery more safely and much faster 
than present techniques allow. 

• Reducing environmental impact by minimising the use of chemicals. 

•  Minimising human intervention by automating as many 
processes as possible. 

•  Recovering a high proportion of the original materials in a 
reusable form. 

Timeline with milestones / deliverables  
(March 2023) 

• Demonstration of automated in-line disassembly and safety 
testing tasks on EV battery packs at multiple scales 

• Development of a cell-dismantling route for recovery of 
materials from end-of-life EV battery cells as an alternative to 
shred and sort 

• Routes for short loop and/or direct recycling of common cathode 
materials, including upcycling 

• Evaluation of optimum methodology for recovery and 
reconditioning of current and future anode materials 

• Scale up of selective metal bioleaching processes using natural 
and bioengineered bacterial strains

• Production of remanufactured cells from recycled materials for 
long-term cycling and investigation of causes of failure

Project innovations 

Unlocking safe, cheap and environmentally benign routes for the 
separation, recovery, remanufacture and recycling of materials 
contained within EV batteries is critical to the success of the EV 
revolution and the sustainability of manufacturing supply chains. This 
will be achieved through direct targeting of fast, efficient dismantling 
processes to boost productivity and safety within the waste and recycling 
sector. This will provide high-purity and high-value recovered material 
streams, maximising the environmental gains of the transition to EVs. 

Duration

1 March 2018 – 31 March 2023

Funding

£13.5 million

Principal Investigator

Professor Paul Anderson 
University of Birmingham

Project Leader

Dr Daniel Reed 
University of Birmingham

 

University Partners

University of Birmingham (Lead) 
University College London 
University of Edinburgh 
University of Leicester 
Newcastle University

Research Organisations,  
Facilities and Institutes

Diamond Light Source (STFC)

UK Battery Industrialisation 
Centre (UKBIC)

+ 20 Industrial Partners

Website

Phase selective recovery and regeneration of cathode materialsCase Study

ReLiB scientists at the University of Birmingham have 
developed and patented a phase selective leaching technology 
to recycle, upcycle and regenerate cathode materials. The 
process successfully separates manganese-rich phases 
from mixed/blended cathode materials – the most valuable 
component of battery systems. These phases can be 

regenerated or, due to the adaptability of the process, can be 
upcycled to next generation cathode materials. By combining 
this with a direct recycling approach, the remaining high value 
Ni- and Co-rich phases can also be recovered and regenerated, 
thus enhancing the UK’s capability in recycling and positioning 
the UK well as the world transitions to zero emission vehicles. 

Image: Coins cells being tested to understand their performance after remanufacture from recycled material via the organic selective phased leaching technology.
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Research Stream 1  
Lithium Ion

SafeBatt – The Science  
of Battery Safety

Lead Institution

Whilst battery fires are rare, they can occur under various 
conditions of mechanical, thermal or electrical stress or abuse. As 
the use of lithium-ion batteries expands into automotive, stationary 
storage, aerospace and other sectors, there is a need to further 
decrease the risk associated with battery usage to enable the 
optimisation of safety systems. 

This project will improve the fundamental understanding of 
the root causes of cell failure and the mechanisms of failure 
propagation. Working closely with industry partners, a multi-scale 
approach is being taken, from the material to the cell and module 
scale. Whilst the nucleation of failure may be a microscopic event, 
the propagation of failure, in particular cell-to-cell propagation, is 
macroscopic. Research spans time frames from the degradation of 
materials over hundreds of charging cycles, down to the nucleation 
and propagation of thermal runaway with characteristically  
sub-second events. 

The project is also developing an improved understanding 
of processes occurring during real world failure, including 
the environmental consequences of lithium-ion battery fires, 
which will inform the further development of fire sensing and 
protection systems for battery energy storage systems and help 
inform first responders. 

Timeline with milestones / deliverables  
(March 2023) 

• Identify the safety signatures of Li-ion cells and how they change 
over cell lifetime and degradation 

• Investigate the effect of fast charging and operation under 
extreme conditions on cell ageing and safety 

• Understand how cell failure modes translate to multi-cell 
modules. Identify the minimum cell count representative of a 
module 

• Develop an advanced model to infer reactions, kinetics and  
off-gas release behaviour during failure 

• Improve understanding of dynamic processes during  
real-world failure to provide best practices and knowledge  
to first responders, recycling and storage facilities 

• Assess the efficacy and environmental consequences of  
lithium-ion battery fire extinguishing systems 

Project innovations 

SafeBatt employs state-of-the-art, high-resolution, high-speed 
characterisation techniques to understand the causes of cell 
failure and how degradation affects safety. Experiments performed 
in bespoke safety/abuse testing facilities study the propagation of 
failure in modules under different operational variables. 

By improving the understanding of the dynamic processes 
occurring during real-world failure, the output from this project 
will provide best practices and knowledge to first responders, as 
well as recycling facilities, and domestic and industrial energy 
storage facilities. Furthermore, by working closely with industry, 
first responders and other stake holders, SafeBatt aims to 
influence relevant British and international standards.

Duration

1 April 2021 – 31 March 2023

Funding

£1.52 million

Principal Investigator

Professor Paul Shearing 
University College London

Project Leader

Dr Julia Weaving 
University College London

University Partners

University College London (Lead) 
University of Cambridge 
Imperial College London 
Newcastle University 
University of Sheffield 
University of Warwick

+ 2 Industrial Partners

Website 
@SafeBattFI

Scientists quantify thermal runaway propagation within batteries for the first timeCase Study

Battery failure can happen due to electric short-circuits, 
overheating or through impact or penetration. This can 
ultimately lead to a process known as ‘thermal runaway’. 
Now a team led by Paul Shearing, professor of chemical 
engineering at University College London, has come up with an 
effective way to quantify thermal runaway within batteries. The 
results are published in Energy and Environmental Science. 

For the last 10 years, Shearing and collaborators at the 
National Renewable Energy Laboratory in the United States 
and the European Synchrotron Radiation Facility (ESRF) have 
been developing improved battery safety testing methods 
using the ESRF’s beamline ID19. The team has now produced 
a toolbox to assess and quantify safety features of batteries, 
and have quantified, for the first time, the rate of propagation 
of battery failure mechanisms revealed by high-speed X-ray 

radiography. The team uses a unique combination of Gabor 
filtering and cross-correlation, which enables the toolbox 
to track selectively the internal structure at the onset of 
failure. Thermal runaway propagation within batteries by 
nail penetration has been shown to occur more slowly than 
previously thought, which may have safety consequences 
when compared to other types of failure that stem from 
instantaneous short-circuiting or thermally induced 
degradation events. 

This tool can not only validate existing theoretical mechanical 
models, but also standardise battery failure testing 
procedures. In this way, manufacturers could track where and 
how failure starts in the battery. Most of the data collected by 
the team over years of research has been made open source 
via the Battery Failure Databank.

Image: 2D spatiotemporal cross-correlation mapping as a quantitative technique to track failure propagation; this image shows the spatiotemporal map where a ball compresses the 
electrode structure. The map indicates that the centre of the ball, x ≈ 3.45 mm, starts displacing the electrodes from t ≈ 0.04 s, where the extent of displacement reduces radially due to the 
circular profile of the ball.
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Research Stream 1  
Lithium Ion

Nextrode – Next Generation 
Electrode Manufacturing

Lead Institution

Substantial benefits in battery performance can be realised by 
smarter assembly of the different materials that comprise the 
electrodes used in rechargeable batteries. These benefits apply 
equally to mature material systems already used commercially 
and to new emerging high performance battery systems. Nextrode 
is focused on researching, understanding and quantifying the 
potential of smart electrodes to improve energy storage devices, 
and developing new practical manufacturing innovations that can 
scale smart electrode benefits to the industrial scale. 

Nextrode is investigating how to engineer a new generation of 
battery electrode structures. Novel developments in electrode 
structuring are being explored by applying improved scientific 
understanding of the phenomena involved in the slurry-casting of 
Li-ion battery electrodes.

The project is: 

• exploiting techniques that give more control over the dynamics 
of particle coating and electrode formation to ensure a final 
structure that best realises the intrinsic properties of the 
electrode materials. 

• developing new models and using predictive simulations to 
suggest the optimum arrangement of materials in an electrode 
and inventing processes that allow these structures to be 
realised in practice. 

• using 3D characterisation techniques to quantify designed 
structures and to relate their structural features to the 
electrochemical performance of electrodes. 

Nextrode supports UK manufacturers and energy storage supply 
chain companies via increased cell performance, added value in 
electrode processing, and improved safety and sustainability. 

Timeline with milestone / deliverables (Sept 2023) 

• Develop manufacturing processes, including high speed additive 
manufacturing, and analytical tools to give flexible control over 
particle and binder arrangements within electrodes

• Develop new approaches to slurry casting to produce electrodes 
with superior performance

• Link imaging 3D techniques – using X-rays and electrons – to 
predict and design optimal microstructures

• Develop new methods of quantifying and optimising electrode 
manufacture using simulation and data science

Duration

1 October 2019 –  
30 September 2023

Funding

£12.2 million

Principal Investigator

Professor Patrick Grant 
University of Oxford

Project Leader

Dr Denis Cumming 
University of Sheffield 

University Partners

University of Oxford (Lead) 
University of Birmingham 
University College London 
University of Sheffield 
University of Southampton 
University of Warwick

Research Organisations,  
Facilities and Institutes

UK Battery Industrialisation 
Centre (UKBIC)

12 Industrial Partners

Website

A framework for digital calendering and electrochemical testing of image-based lithium-ion battery microstructuresCase Study

Calendering is a critical component of the electrode 
manufacturing process that dictates the electrical conductivity 
and structural integrity of a lithium-ion battery. If advances 
are to be made in integrating energy dense, thick electrodes 
into gigafactory production, then understanding the impact of 
calendering on the underlying microstructural evolution during 
processing is crucial. 

Research has been undertaken to develop a digital calendering 
and electrochemical testing workflow by researchers at the 
University of Sheffield and UCL. Expertise in simulation of 
large-scale particulate systems at Sheffield was overlayed 
with simulations at UCL to produce accurate models of the 
calendering process, which was correlated with subsequent 
electrochemical analysis. A high-resolution 3D image of an 
electrode was acquired, which formed the basis of discrete 

element method (DEM) calendering simulations. Whilst DEM 
simulations have traditionally relied on simplified electrode 
structures, uniquely, this work has been able to accurately 
recreate features resolved from tomographic data within 
the DEM framework. DEM simulations can be used to study 
mechanical and transport properties at active material particle 
scales, as well as microstructure evolution under different 
calendering conditions. 

The workflow enables new rational insight into the calendering 
process, which has traditionally been optimised empirically. 
This work paves the way for the evaluation of next generation 
electrodes and the required step change in the manufacturing 
process for improving the energy and power density of  
lithium-ion batteries.

Image: An electrochemical simulation of active material utilisation within a realistic, X-ray CT-based, NMC622 electrode microstructure
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Research Stream 1  
Lithium Ion

FutureCat – Next Generation  
Lithium-ion Cathode Materials

Lead Institution

Delivering improved EV performance demands high energy 
density batteries to improve range, high power densities for 
fast charging, longer lifetimes, and lower cost through reduced 
reliance on expensive metals. This requires fundamental materials 
discovery and characterisation to deepen our understanding of the 
underpinning mechanisms and mechanics, and push performance 
limits in a sustainable manner. 

FutureCat addresses these challenges through three highly 
integrated research themes designing and developing near- and 
next-generation cathodes, from high-capacity/high-voltage oxides 
to sustainable alternatives avoiding supply-chain at-risk elements. 

The advances the project is targeting represent significant 
commercial opportunities. Partnering with NPL, FutureCat is 
developing standardised protocols to validate discoveries. The 
project is joined by industry partners across the battery supply 
chain, with three Industry Fellows scaling-up manufacture, 
optimising performance through local structure manipulation and 
delivering technoeconomic knowhow on new cathode chemistries. 

Timeline with milestones / deliverables (Sept 2023) 

FutureCat is targeting three transformative step-changes: 

• Novel approaches to morphologies and microstructures, 
delivering new electrode topologies highly resistant to fracture; 
extending battery first-life 

• New protective coatings, dopants and electrolyte additives to 
increase power densities through faster interfacial ion transport 
and to prevent active material erosion, improving power 
densities, extending lifetime and reducing costs 

• Discovery of new cathode chemistries through a coordinated 
computational-plus-experimental design approach with 
increased application of earth-abundant elements; improving 
energy densities and reducing costs 

FutureCat will deliver cathode materials and fabrication 
methodologies that provide enhanced energy density, cycle-life, 
power output and reduced costs, empowering British battery 
manufacturing. 

Project innovations 

FutureCat sets ambitious targets to make fundamental cathode 
breakthroughs that deliver significant improvements in energy/
power density, cost and first life: 

• Electrochemical step-changes through strategic synthesis 
of doped-cathode variants exhibiting controlled morphology, 
where novel additives/interfaces promote fast-ion conduction; 
fundamental scientific enquiry of underpinning synthesis– 
structure–property relationship governing performance. 

• Establishing design principles for durable cathodes informed 
by mechanochemical properties; developing new mechanical-
testing methods informing synthetic design process. 

• Determining new methodologies for assessing disorder in  
high-capacity cathodes, fast-tracking theory-meeting-
experiment to inform-then-realise new target chemistries. 

This innovation pathway also considers material/method scalability 
and lean-manufacturing techniques to smooth the path from 
laboratory to commercialisation. 

Duration

1 October 2019 –  
30 September 2023

Funding

£9.9 million

Principal Investigator

Professor Serena Cussen 
University of Sheffield 

Project Leaders

Dr Alisyn Nedoma 
University of Sheffield 

Dr Sam Booth 
University of Sheffield 

University Partners

University of Sheffield (Lead) 
University of Cambridge 
University College London  
Lancaster University 
University of Oxford 
University of Warwick

Research Organisations,  
Facilities and Institutes

ISIS Neutron and Muon Source 
(STFC) 
National Physical Laboratory 
(NPL)

+ 8 Industrial Partners

Website 
@FI_Futurecat

Exploring oxygen redox in layered Ni-rich cathode materials Case Study

FutureCat researchers at the Universities of Warwick and 
Sheffield are applying advanced characterisation techniques, 
available through the UK’s national synchrotron science 
facility, Diamond Light Source, to unravel the role of oxygen 
redox (involving storing charge on oxide ions as well as 
transition metal ions) in high nickel layered oxide cathodes. 
Understanding this role offers the chance to access high 
capacities for next generation lithium-ion batteries. 

Using resonant inelastic X-ray scattering (RIXS) 
measurements, researchers were able to directly observe 
oxygen involvement at high states of charge in a non-lithium-
excess, high nickel, layered oxide cathode. The high-resolution 
measurements show that the spectroscopic oxygen feature is 

the same as has been observed in Li-rich cathodes, suggesting 
a general mechanism is at play for oxygen redox in Li-excess 
and non-Li-excess systems. This observation could have broad 
implications in helping researchers to understand and harness 
oxygen redox for high energy density applications. 

Recently made available on ChemRxiv, the researchers 
demonstrated the result on a tungsten-doped, layered lithium 
nickel oxide material made at the University of Sheffield. 
This has been a collaborative project calling on expertise 
from around the FutureCat consortium to develop and refine 
the hypothesis. This research is now feeding in to FutureCat 
materials discovery and computational efforts to develop novel 
cathode materials. 

Image: The I21 Resonant Inelastic X-ray Scattering (RIXS) spectrometer at the Diamond Light Source. Photo by Sean Dillow.
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Research Stream 1  
Lithium Ion

CATMAT – Next Generation  
Lithium-ion Cathode Materials

Lead Institution

Targeting improvements in lithium-ion battery energy density and 
EV range through understanding critical properties and limitations 
of lithium-rich oxygen redox cathodes and of nickel-rich cathodes , 
and thereby developing novel solutions. 

The cathode represents one of the greatest barriers to increasing 
the energy density of lithium-ion batteries for EV applications, 
with changes to the chemistry of the cathode likely to give the 
greatest improvements in future battery performance – boosting 
battery life, storing greater energy to improve range, reducing 
battery cost and increasing the power available to the EV during 
acceleration. Developing a new generation of lithium-ion cathodes 
therefore presents a major scientific and commercial challenge 
and opportunity. 

The CATMAT project is placing considerable emphasis on 
understanding and mitigating the current limitations of nickel-rich 
cathodes (with low or no cobalt) and of lithium-rich oxygen redox 
cathodes. The project is exploiting this new knowledge to develop 
solutions to issues that at present are hindering major advances, 
and to discover novel cathode materials with enhanced properties. 

The most promising materials will be identified, before scaling 
up their synthesis and integrating them in full battery cells to 
demonstrate practical performance. This project will support the 
accelerated development of new cathode materials and will build 
on industrial partnerships to deliver technological applications. 

Timeline with milestones / deliverables (Sept 2023) 

• Develop a deeper understanding of nickel-rich and  
lithium-rich cathode materials with high energy densities  
and develop solutions to issues hindering major advances 

• Use experimental, modelling, and cell performance evaluation to 
establish feedback between current systems and new materials 

• Exploit new knowledge to inform the discovery of novel cathode 
materials for high energy density batteries (to increase EV range) 

• Connect basic science to the manufacturing process, with 
promising cathodes taken forward to synthesis at scale and 
cell testing, thereby demonstrating their performance for 
applications 

• Build on industrial partnerships for pathways to deliver 
technological impact 

Project innovations 

CATMAT is developing a substantial core of knowledge that will 
lead to the development of the lithium-ion cathode chemistries of 
the future. The project’s advances in high performance cathodes 
will be taken forward to innovation and potential commercialisation 
through its industrial partners, which will provide important 
pathways to technological impact. Partners include leading players 
in the chemical, materials, cell manufacturing and automotive 
sectors. Their perspectives on commercialisation and technology 
transfer are being woven throughout the project.

As the UK establishes its own Li-ion battery manufacturing base, 
the potential for CATMAT to bring important innovations in cathode 
chemistry to commercial fruition is increasing considerably whilst the 
importance of inventing chemistries that both boost the resilience of 
an ethical supply chain and improve recyclability is paramount.

Duration

1 October 2019 -  
30 September 2023

Funding

£11.1 million

Principal Investigator

Professor Saiful Islam 
University of Oxford

Project Leader

Dr Benjamin Morgan 
University of Bath 

University Partners

University of Oxford (Lead) 
University of Bath 
University of Birmingham 
University of Cambridge 
University of Liverpool 
University College London

Research Organisations,  
Facilities and Institutes

CPI 
Diamond Light Source (STFC) 
UK Battery Industrialisation 
Centre (UKBIC)

+ 12 Industrial Partners

Website 
@CATMAT_FI

Advances in Lithium-Rich Materials for Higher Energy Density Batteries Case Study

CATMAT researchers have made further major advances in 
understanding critical properties and limitations of  
lithium-rich layered oxide and disordered rock-salt cathodes,  
thereby developing novel solutions to maintain their high 
energy densities. 

Increasing the range of electric vehicles demands battery 
materials that can store more charge at higher voltages in 
order to achieve a higher energy density. The CATMAT project 
is performing world-leading work on a research route involving 
storing charge on both transition metal ions and oxide ions 
(termed O-redox) observed in Li-rich layered oxide and 
disordered rocksalt materials. 

CATMAT researchers at Bath and Oxford have used ab initio 
molecular dynamics modelling to show that on charging 
disordered rocksalt cathodes, transition metal migration is 
necessary for the formation of O2 trapped in the bulk, which is 
confirmed by resonant inelastic X-ray scattering (RIXS) data. 
The implications are that irreversible transition metal migration 
should be suppressed to prevent voltage loss and maintain high 
energy density (published in Nature Communications 2022). 
In parallel with this work, Oxford researchers have been the 
first to use an advanced 4D STEM technique (termed electron 
ptychography) to provide atomic-resolution imaging of key 
structural evolutions in Li-rich layered oxides that are critical 
in understanding the operation of these high energy density 
battery materials (published in Joule 2022).

Image: High-resolution resonant inelastic X-ray scattering (RIXS) map of Li2–xMnO2F charged to 5.0 V, showing the vibrational features corresponding to molecular O2 only, and an energy 
loss feature at ~7.5 eV (McColl, House, Islam et al., Nature Comms, 2022)
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Research Stream 2  
Beyond Lithium Ion

SOLBAT – All-solid-state  
Lithium-metal Anode Batteries

Lead Institution

The ambition of SOLBAT is to demonstrate the feasibility of a solid-
state battery with performance superior to Li-ion in electric vehicle 
(EV) applications. An all-solid-state battery would revolutionise the 
EVs of the future and profoundly impact the consumer electronics 
and aerospace sectors. The successful implementation of a lithium 
metal negative electrode and the replacement of the flammable 
organic liquid electrolytes currently used in Li-ion batteries with a 
solid would increase the range, decrease the charging time, and 
address safety concerns. 

SOLBAT was established to address fundamental research 
challenges facing the realisation of solid-state batteries. 
Significant progress has been made including: understanding 
the role of voiding at the lithium-solid electrolyte interface 
on discharge, and the mechanism of lithium dendrite ingress 
and crack propagation/short circuit on charge; developing and 
implementing of a new method of solid electrolyte materials 
discovery; and understanding the effect of volume change in 
composite cathodes. SOLBAT is now using this fundamental 
understanding to provide solutions to these challenges. 

Organised around four research areas, namely anode, cathode, 
discovery & modelling and manufacturing, the project aims to 
address remaining research challenges and accelerate the efforts 
to commercialise solid-state batteries. 

Timeline with milestones / deliverables 

Anode 

• Identify optimised lithium-alloy anodes (December 2021)

• Demonstrate composite solid electrolyte with optimised 
mechanical properties and conductivity (March 2022) 

• Combine alloy anode with composite solid electrolyte  
(March 2023) 

Cathode 

• Demonstrate polymer-coated particles with best combination  
of mechanical and electrochemical properties (June 2022) 

• Demonstrate optimised polymer-coated cathode particles in 
composite cathode (June 2022) 

• Identify zero/low strain and low-cost cathode materials  
(March 2023) 

 Discovery and modelling 

• Electro-chemo-mechanics model and technoeconomic analysis 
(March 2023) 

• Identify and demonstrate new best-performing solid electrolytes 
(March 2023) 

 Manufacturing 

• Develop thin solid electrolyte separator processing (March 2022) 

• Assist in establishing a solid-state battery prototyping facility 
(March 2022) 

Project innovations 

New intellectual property will be developed and ideally converted 
into viable businesses by industrial partners and/or newly created 
commercialisation vehicles. The University of Oxford, WMG and 
the Faraday Institution have joined with four industrial partners 
to establish a consortium to develop prototype solid-state 
batteries. Ultimately, a long-term effort in developing a strong and 
substantial core knowledge will provide a strong foundation for the 
commercialisation of this technology.

Duration

1 March 2018 – 31 March 2023

Funding

£16.3 million

Principal Investigator

Professor Peter Bruce  
University of Oxford 

Project Leader

Professor Mauro Pasta 
University of Oxford 

University Partners

University of Oxford (Lead) 
University College London 
University of Liverpool 
University of Sheffield  
University of Warwick

+ 10 Industrial Partners

Website 
@SolbatF

Smart processing of high energy density cathodes Case Study

Scientists at the University of Oxford have used smart 
processing protocols to produce a composite cathode with 
outstanding performance. 

To balance the higher capacity of a metallic lithium anode 
(which would enable significant increases in energy density), 
a thick composite cathode is required. Maintaining intimate 
interfacial contact and electrochemical stability between the 
cathode material and solid electrolyte is essential. Lithium nickel 
manganese cobalt oxide (NMC) is a high-energy density class of 
cathode materials used in lithium-ion cells with liquid electrolytes. 
However, when used in all-solid-state cells, discharge capacities 
for polycrystalline NMC are often low and cells are cycled at 
impractical stack pressures. Rapid capacity loss is observed due to 
pulverisation and loss of contact with the solid electrolyte.

In this work, smart processing and cycling protocols are used 
to optimally engineer interactions between particles, providing 

percolating ionic and electronic networks while minimising 
porosity and damage. Both single crystal and polycrystalline 
NMC were explored. The application of a new asymmetric 
pressure cell design enabled the anode and cathode to be 
maintained at different pressures during cycling.

The research, published in ACS Applied Materials and 
Interfaces, shows that cold-pressed single crystal NMC 
composites could deliver discharge capacities >205 mA h g-1 
even when cycled at a stack pressure approximately 1 MPa or 
less. Key to the performance was the optimised fabrication 
route, and careful matching of NMC and SE powder sizes 
and fractions. Single crystal NMC was also shown to be more 
robust and less likely to crack during processing and cycling. 
A near-practical discharge capacity at a high areal capacity 
of 8.7 mA h cm−2 was obtained using a low and asymmetric 
anode/cathode cycling pressure of only 2.5 MPa/0.2 MPa.

Image: Scanning electron micrograph of LiNbO3-coated single crystal-NMC particles
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Research Stream 2  
Beyond Lithium Ion

NEXGENNA – Sodium-ion Batteries

Lead Institution

NEXGENNA will develop the NEXt GENeration of Na-ion batteries. 
Its mission is to improve energy storage, power, and lifetime while 
maintaining sustainability, safety and cost advantages.

Sodium-ion batteries (NIBs) are an emerging battery technology, 
on the cusp of commercialisation, with promising cost, safety, 
sustainability and performance benefits when compared to 
lithium-ion batteries. They use widely available and inexpensive 
raw materials and existing lithium-ion production methods, 
promising rapid scalability. NIBs are an attractive prospect in 
meeting global demand for carbon-neutral energy storage, where 
lifetime operational cost, not weight or volume, is the overriding 
factor. Increasingly sodium-ion batteries have characteristics 
comparable to lithium iron phosphate (LFP), suggesting that even 
automotive applications are possible. 

NEXGENNA is taking a multi-disciplinary approach incorporating 
fundamental chemistry through scale-up and cell manufacturing. 
Many models of future renewable networks encompass storage 
for increased network resilience and to ensure the efficiency 
of small-scale renewable sources. The widespread use of 
commercial NIBs that this project will facilitate, would aid the 
realisation of these models, and fulfil the need for low-cost 
electric transport options in the densely populated and polluted 
conurbations of developing economies. 

Timeline with milestones / deliverables (Sept 2023) 

• Discover and develop innovative electrode materials for higher 
performance, lower cost sodium-ion batteries 

• Discover and develop next-generation electrolyte materials, 
giving higher sodium mobility and therefore higher power 

• Develop the understanding of interface formation and cell 
degradation to extend cycle life 

• Refine the test and characterisation methods most applicable for 
materials for NIBs 

• Improve the state-of-the-art cells produced by industrial 
partners by delivering a novel medium power or energy pouch-
cell design 

Project innovations 

The project benefits from strong academic-industrial links across 
the value chain. Industry partners bring strengths in terms of 
materials, cell fabrication and electrode manufacturing. By 
working closely with these partners, the project team will ensure 
that it readily exploits and successfully deploys cutting-edge 
science, making the UK a leader in this technology for stationary 
and low-cost transportation applications. 

Duration

1 October 2019 –  
30 September 2023

Funding

£11.5 million

Principal Investigator

Professor John Irvine 
University of St Andrews

Project Leaders

Dr Nuria Tapia Ruiz  
Imperial College

Dr Robert Armstrong  
University of St Andrews

University Partners

University of St Andrews (Lead) 
University of Cambridge 
University College London 
Lancaster University 
University of Sheffield

Research Organisations,  
Facilities and Institutes

ISIS Neutron and Muon Source 
(STFC)

+ 3 Industrial Partners

Website 
@NaNexgen

Opening of pouch cell prototyping facilityCase Study

Opening in late 2022, the University of St Andrews has created 
a versatile battery scale-up facility to complement and support 
academia and business with pouch cell production facilities. 
Thanks to funding from Scottish Enterprise (ERDF), St 
Andrews and the Faraday Institution, the facility features:

• A dry room with a dew point of -50°C, making it suitable for 
Na-ion battery manufacture, as well as Li-ion

• Roll-to-roll coater

• Temperature-controlled inert atmosphere mixers

• Reel-to-reel calender

• Z fold stacker

• Electrolyte filling, degassing, and sealing

• Test chambers, cycling and formation

Two technicians run the facility, which has the capacity to 
produce several hundred cells per year. Initially, tooling allows 
for two cell sizes 100 x 300 x 15 mm or 100 x 150 x 15 mm.

St Andrews is keen to collaborate with established battery 
companies or those wishing to enter the battery supply chain. 
Thanks to ERDF support, favourable terms are available to 
Scottish SMEs.

The facility is a powerful tool in NEXGENNA’s mission to 
support the UK commercialisation of sodium-ion batteries. The 
facility will also allow researchers to combine and test nascent 
materials from the NEXGENNA project to manufacture cells 
in commercially relevant formats. Thus, in a virtuous cycle 
with academic research, the project team can address scale-
up issues and drive towards excellence in cell performance. 
Working with industry partners, the initiative aims to minimise 
the knowledge gap between lab and factory and reduce the 
time to market.

Image: Schematic of a prototyping facility. Image courtesy of Munters. The new dry room at St Andrews is 8m x 14m
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Research Stream 2  
Beyond Lithium Ion

LiSTAR – The Lithium-Sulfur 
Technology Accelerator

Lead Institution

To deliver fundamental changes in battery performance in the 
medium to long term, industry must look to chemistries beyond 
Li-ion. Of these, lithium-sulfur (Li-S) represents one of the most 
promising and mature technologies available. 

Compared with conventional Li-ion batteries, Li-S cells store 
more energy per unit weight and can operate in a wider 
operating temperature range. They may also offer safety and cost 
improvements. Yet the widespread use of Li-S faces major hurdles 
that stem from sulfur’s insulating nature, migration of discharge 
products leading to the loss of active material, and degradation of 
the metallic lithium anode. Scientists and engineers need to know 
more about how the system performs and degrades in order to 
overcome current limitations in the power density and lifespan of 
Li-S cells that could unlock their use. 

LiSTAR is designed to address these challenges. The consortium 
is generating new knowledge, materials and engineering 
solutions, thanks to its dual focus on fundamental research at 
material and cell level, and an improved approach to system 
engineering. The project is addressing four key areas of 
research: cathodes; electrolytes; modelling platforms; and device 
engineering. In doing so, the consortium is seeking to enable 
rapid improvements in Li-S technologies, with the aim of securing 
the UK as the global hub for the research, development and 
deployment of this emergent technology. 

Timeline with milestones / deliverables (Sept 2023) 

• Enhance the sulfur loading and substantially increase the 
thickness of electrodes, making battery subcomponents that are 
significantly more representative of real-world requirements for 
multiple sectors 

• Improve safety via implementation of non-flammable electrolytes 

• Demonstrate new electrode and electrolyte approaches in a 
technologically relevant cell to establish confidence in scale-up 
activities 

• Demonstrate a battery management system to maximise 
performance 

• Develop bespoke advanced cell monitoring and diagnostic 
techniques from the outset of the chemistry’s commercialisation 

• In doing so, the project aims to pave the way for a Li-S cell with 
significantly improved operating temperature window, power and 
energy densities, and cycle life. 

Project innovations 

LiSTAR is tracking the technical requirements for Li-S batteries in 
strategic markets with near term opportunities such as aerospace 
and military applications. The project anticipates that the first 
viable commercial products will be for niche markets, which 
will subsequently stimulate others (including automotive). The 
consortium’s industry partners, leaders in the battery chemicals 
supply chain and developers of battery management systems) 
are actively participating in the project. Alongside the research 
partners, they have the capability to fast-track research to higher 
technology readiness levels and efficiently provide proof-of-concept 
manufacture of the new developments. 

Duration

1 October 2019 –  
30 September 2023

Funding

£7.75 million

Principal Investigator

Professor Paul Shearing 
University College London

Project Leader

Dr James Robinson 
University College London

University Partners

University College London (Lead) 
Coventry University 
Imperial College London 
University of Cambridge 
University of Birmingham 
University of Nottingham 
University of Oxford 
University of Southampton 
University of Surrey

Research Organisations,  
Facilities and Institutes

Aerospace Technology Institute 
National Physical Laboratory

+ 5 Industrial Partners

Website 
@ListarFi

Coventry University brings new prototyping facility to projectCase Study

In April 2022 the LiSTAR project welcomed a team led by 
Professor Alex Roberts from Coventry University into the 
consortium to increase its cell fabrication capability. The unique 
expertise of Professor Roberts will allow researchers across 
LiSTAR to test their developments in a pouch cell format, 
allowing improved confidence in the commercial potential of 
the research that has been demonstrated in coin cells. 

Significant research progress has been made by LiSTAR 
since 2019 in several areas including cathode, electrolyte and 
additive development with the team at Coventry offering the 
ability to examine the impact of these breakthroughs in pouch 
cells with capacities in excess of 2 Ah. Alongside this activity 
the team at Coventry are also producing new cathodes for the 
consortium to standardise the components are used in the 
R&D activities.

The initial pouch cells fabricated in Coventry will be used by:

• The team led by Associate Professor Nuria Garcia-Araez at 
Southampton investigating promising Li-S electrolytes,

• Dr Monica Marinescu’s team at Imperial who will use the 
information from the more industrially relevant pouch cells 
to validate their Li-S specific battery models, and

• The cell engineering work package led by Professor Dan 
Brett at UCL to develop diagnostics for Li-S cells at both a 
cell and module level.

This new capability will ensure the developments achieved 
within the LiSTAR projects can be demonstrated at a scale with 
direct industrial relevance, increasing the impact of the work 
undertaken in the project.

Image: An optical microscope image showing the formation of Li-metal dendrites during Li-S cell cycling captured by Faraday Institution Research Fellow Rhodri Owen, UCL
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Research Stream 3  
Batteries for Emerging Technologies

The Faraday International Energy  
Storage Challenge 

The Faraday International Energy Storage Challenge was first 
launched in 2019, through a £3 million grant provided through the 
Transforming Energy Access (TEA) programme and funded by UK 
Aid from the UK Government. TEA is a research and innovation 
platform supporting the technologies, business models and skills 
needed to enable an inclusive clean energy transition.

The goal of the programme is to reduce the cost and improve 
the performance of battery technologies for use in developing 
countries and emerging economies, to accelerate the clean energy 
transition and reduce reliance on diesel generators. Over the 
course of this programme, the Faraday Institution worked with 
a set of partners to assess battery energy storage usage for this 
purpose, most recently publishing the report Techno-economic 
Analysis of Battery Energy Storage for Reducing Fossil Fuel Use in 
Sub-Saharan Africa (2021) with DNV and TFE Africa. 

Four research projects were also launched to improve the 
performance of technologies that had the potential to disrupt 
diesel generation. Two projects, led by the universities of 
Southampton and Strathclyde were initiated in 2020 and have 
completed, and two further projects led by Queen Mary University 
London and UCL were initiated in 2022 as part of the Faraday 
Institution seed project awards (see page 57). 

TEA is a research and innovation platform supporting the 
technologies, business models and skills needed to enable an 
inclusive clean energy transition.

Ayrton Fund for clean energy innovation 

The UK’s £1bn Ayrton Fund for clean energy innovation 
started in April 2021, and is being delivered via the 
FCDO and BEIS until 2026. The vision is to help drive 
forward the clean energy transition in developing 
countries, through innovative technologies and the 
business models needed to deploy them. As part of 
the Ayrton Fund, the UK Government is seeking to 
co-ordinate and focus RD&D effort on a series of 
priority Challenges which are critical but off-track for 
delivery of the energy sustainable development goal 
(SDG) 7 and climate SDG13, and areas in which the 
UK has a comparative advantage to lead innovation on 
internationally. Energy storage is one of these Ayrton 
Challenges and will build directly on the Faraday 
International Energy Storage Challenge first launched 
in 2019.

A workshop hosted by the Faraday Institution and the 
Carbon Trust in October 2022 brought together leaders 
from the Foreign Commonwealth and Development 
Office, the Department for Business, Energy and 
Industrial Strategy, Innovate UK Energy Catalyst, the 
Shell Foundation and other industrial and academic 
partners to frame the next phase of the Ayrton Energy 
Storage Challenge beyond 2022.

Over 940 million people 
worldwide do not have 
access to electricity

Over 940 million people worldwide do not have access to electricity and, of those that 
do, many suffer from an unreliable supply. Diesel and petrol generators commonly 
used in developing countries bring problems of noise, air quality and climate impacts. 
Energy storage technologies including batteries have the potential to replace 
generators and provide cheap, clean and reliable electricity to millions of people.

RELCo-Bat: Reclaimed Electrolyte,  
Low Cost Flow Battery

Electrochemical energy storage systems can provide grid 
stability and efficient energy vectoring in areas where demand 
is increasing but supply is restricted. RELCo-Bat is developing 
a soluble lead flow battery to promote grid stability and secure, 
clean supply in off-grid generation in developing economies in 
Africa, including Botswana and Sierra Leone. The project is being 
led by researchers at the University of Southampton, who have 
built the first kW demonstrator for in-situ testing in 2022/23 at 
the Botswana International University of Science and Technology. 
A unique advantage of the prototype battery is the ability to use 
recycled conventional automotive batteries for its manufacture, 
thereby creating a local supply chain and servicing capability. 
To guide system design and aid in cost reductions, a techno-
economic assessment of the soluble lead flow battery is being led 
by the University of Sheffield. In addition to recycled lead waste 
forming a low-cost feedstock, the system reduces costs by using 
standardised components for the reservoir and pumps along with 
incorporating a novel stack design that minimises shunt currents 
and pumping losses. Work undertaken within the project suggests 
a system cost of below $100/kWh is achievable with the current 
design. The project is being further supported by an industry 
advisory group including Mobile Power, Exawatt, HJ Enthoven and 
CTEch Innovations.

Low cost graphite polysulphide single  
liquid flow battery for developing countries

Researchers at Strathclyde University have been working with 
StorTera to reduce the cost of a highly innovative graphite 
polysulphide single liquid flow battery (SLIQ). The SLIQ battery 
offers an opportunity for a low cost, durable and low carbon 
solution to the challenge of energy development in Sub-Saharan 
Africa and other regions where distributed micro-grids based 
on solar+storage can replace diesel generators with less capital 
investment than a centralised national grid network would require.

The team at Strathclyde investigated a range of solvent 
combinations and additives, along with separator and graphite 
felt material selection, to achieve over 20% reduction in upfront 
costs of the system to £70/kWh and 20% increase in durability, 
while ensuring robust temperature ranges for developing country 
applications. Further work is ongoing to understand more deeply 
the interactions of additives on durability and efficiency. 

Colleagues in the Energy for Development group at Strathclyde 
carried out a techno-economic modelling study and surveyed 
stakeholders in Malawi and Zimbabwe, in order to identify specific 
user needs, market conditions and business cases to demonstrate 
how effective the technology will be. Techno-economic modelling 
showed that the SLIQ battery demonstrated cost savings of 20%-
50% over Li-ion and lead acid chemistries. 

StorTera have also developed a roll-to-roll process for their cell 
assembly and in the final stage of the project the team are building 
a 5kW/20kWh pilot scale prototype using the low-cost components, 
which will be tested at PNDC for performance benchmarking 
against a conventional lithium iron phosphate (LFP) battery system 
under real world duty cycles.

StorTera flow battery installed at Perth and Kinross Council.Demonstrator built for in-situ testing in 2022/23

515150

https://www.faraday.ac.uk/wp-content/uploads/2021/10/TEA_Report_Faraday_BESS_FINAL.pdf
https://www.faraday.ac.uk/wp-content/uploads/2021/10/TEA_Report_Faraday_BESS_FINAL.pdf
https://www.faraday.ac.uk/wp-content/uploads/2021/10/TEA_Report_Faraday_BESS_FINAL.pdf


Ground-breaking Research to Improve Battery Performance / Seed Projects

Seed Projects

In June 2022, the Faraday Institution initiated 16 small, fast-paced, focused projects in areas not covered within 
its existing battery research portfolio. In doing so it widened its research scope, and set of university partners, 
in an initiative that will inform future priorities for its research programme beyond March 2023. The projects 
represent a £2 million investment in research by the Faraday Institution and will each last 12 months.

The new seed projects, in the areas of anodes, electrolytes, cathodes, next generation technologies, applications 
and data management, and flow batteries, aim to deliver transformative results that may lead to a second stage 
of collaborative research beyond the initial exploratory work.

Anodes

Silicon is widely regarded as the best next generation anode 
material, offering high energy density (leading to longer EV range), 
and is a possible ‘drop-in’ replacement for existing production 
capabilities. However, the degradation of cells containing Si–based 
anodes is faster compared to conventional graphite electrodes, 
principally due to the expansion and contraction of silicon during 
cycling, and this is hampering their adoption. Four seed projects 
are taking different approaches to develop a better fundamental 
understanding of the processes involved as a step to designing 
mitigation strategies that would accelerate the commercialisation 
of such anodes.

Scalable and sustainable manufacture of Si  
anodes for transforming commercial batteries 

The project led by Professor Siddharth Patwardhan at the 
University of Sheffield is seeking to develop the first commercially 
viable large-scale process for the bulk manufacture of porous 
silicon for graphite anodes with high silicon content (>20%). 
Obtaining stable performance with high Si content requires 
porous-Si (p-Si), but current methods for bulk p-Si manufacture 
are elaborate and energy-intensive, hence intrinsically 
uneconomical and unscalable. The team comprising Prof. Solomon 
Brown and Dr Max Yan will develop their work on magnesiothermic 
reduction, an intrinsically scalable method for high quality p-Si 
production, by addressing process chemistry challenges, such 
as decreasing the operating temperature, which would make the 
route more economical, sustainable, and commercially attractive.

Operando pair distribution function computed 
tomography (PDF-CT) for advanced batteries 

Next-generation batteries with improved energy densities will use 
non-crystalline active materials or contain amorphous or semi-
crystalline phases at some point in their charge/discharge cycle. 
These materials can be difficult to probe using traditional techniques. 
Dr Alexander Rettie of UCL, with collaborators at Diamond Light 
Source, ESRF and OXLiD, will further develop the relatively new 
technique of pair-distribution-function computed tomography 
(PDF-CT), which facilitates atomic mapping of working cells at a 
microscopic scale. It will develop researchers’ understanding of 
materials in silicon-based anodes, their evolution during cycling, 
and may suggest pathways to optimise battery performance. This 
technique will also be applied to lithium-sulfur technology.

Microwave assisted processing for interface  
tailoring of Si-C anodes (MAP IT) 

MAP IT, led by Professor Bala Vaidhyanathan of Loughborough 
University, aims to deliver silicon-carbon composite anodes with 
optimised porosity, surface area and versatile coating compositions, 
to overcome some of the challenges of commercialisation of Si-
based anodes. The team will design and implement a fast, energy 
efficient microwave processing pathway that offers greater process 
control and selective heating at the surface of the anode particles. 
Anode powder manufacturer Talga Technologies will steer the 
process/performance optimisation and benchmarking.

Experimental Manager Dr. Francesco Iacoviello using UCL’s X-ray machine

Photograph of the occurrence of arcing upon microwave irradiation of annealed graphene 
oxide based materials: This allows selective and ultra-rapid heating rates to be achieved 
leading to significant reduction in processing time.
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Silicon evolve 

A team led by Professor Paul Shearing of UCL, with guidance 
from Nexeon, will apply the cutting-edge imaging tool X-ray 
computed tomography to quantify volume expansion and provide 
new insight into the fundamental relationship between the 
morphological evolution of Si-based anodes and the performance 
of the device during cycling. This will involve non-destructive 
imaging at the cell, electrode and particle level in order to 
track the nucleation of failure events, and its translation to 
macroscopic architectural deformation. Researchers will explore 
the development of a data repository to disseminate image data 
for use by other research groups.
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Electrolytes

Exploring new electrolytes for next-generation  
Li-ion batteries 

By exploring five novel classes of electrolytes, a project led 
by Dr Wesley Dose of the University of Leicester is aiming to 
deliver electrolyte solutions that improve the long-term cycling 
performance of high-capacity nickel-rich lithium-ion batteries 
compared to those with conventional ethylene carbonate-
based electrolytes and achieve superior interfacial stabilisation 
of both the cathode and anode. After initial screening, best 
performing solutions will be carried forward into cycle-life tests 
in commercially relevant pouch cells. Electrolyte innovations that 
improve cell performance are attractive to cell manufacturers as 
they are ‘drop-in’ enablers that require minimal changes to the 
manufacturing process

Phase-independent electrolytes for improved  
battery safety and recycling 

Associate Professor Paul McGonigal of Durham University, 
with the University of York, will investigate a recently invented 
and fundamentally new class of organic solid-state electrolytes 
that show promise as lightweight, flexible and manufacturable 
alternatives that could improve battery safety and recyclability. 
‘Phase-independent electrolytes’ (PIEs) are small organic 
molecules engineered to be a liquid during battery manufacture but 
a flexible semi-conducting solid at room temperature. The project 
will aim to demonstrate the potential of PIEs as commercially 
viable electrolytes. The team will evaluate the cycling performance 
of the electrolytes in coin cells, optimise conductivity by screening 
dopants, optimise melting temperatures and stability through 
molecular design, and start to establish industry partnerships. 

Cathodes

Manufacturing of advanced electrodes with green 
solvents – MAEGS 

Professor James Clark of the University of York and Professor 
Emma Kendrick of the University of Birmingham will lead a 
project to provide a low cost and low environmental impact route 
for manufacturing and recycling of lithium-ion battery electrodes. 
Researchers will develop novel green solvent-binder systems to 
provide alternatives to solvent N-methyl pyrrolidone (NMP) and 
binder polyvinylidene fluoride (PVDF), which both have hazards 
associated with them or their manufacture/end of life. The 
electrodes will be homogeneous and uniform and designed for 
easy recovery of materials at end-of-life. The applicability of these 
green solvent-binder systems will be tested through electrode 
manufacture, electrochemical testing, and demonstration of the 
feasibility for direct loop recycling.

Scale-up manufacturing of next generation  
ultra-high-power Li-ion cathodes 

Professor Jawwad Darr and Dr Thomas Ashton of UCL are leading a 
project to demonstrate the scale-up of a low energy manufacturing 
route to controlled defect battery cathode powders. The proprietary 
route works across a wide range of cathode compositional space 
in both Li– and Na–ion chemistry and could offer up to 90% energy 
reduction in the final synthesis steps. The resultant active materials 
are stable to cycling and have optimised defect structures that 
can give a >10% high power performance boost, making them of 
interest to fast charging or motorsport applications. The UCL team, 
in collaboration with industry partner QinetiQ, will optimise and 
benchmark the electrochemical performance of these materials in 
large format multi-layer pouch cells, perform a technoeconomic 
analysis of the process, and develop a business plan and 
exploitation strategy for the technology. 

Next-Generation Technologies

Targeted design and testing of novel magnesium 
battery electrolytes for safe, high energy  
density storage 

Dr Stuart Robertson of the University of Strathclyde will lead a 
project with the University of Sheffield and the National Physical 
Laboratory to explore the potential use of magnesium as a more 
sustainable, cheaper alternative to lithium in rechargeable high 
energy density batteries. The project aims to help transition Mg-
ion batteries to market by developing suitable electrolytes that 
(i) can support efficient and repeatable transfer of magnesium 
between the electrodes and (ii) have a high stability to withstand 
the operating conditions of the battery. These electrolytes will be 
tested for electrochemical performance against existing cathode 
materials and analysed to establish performance and stability.

Demonstration of the lithium-air gas diffusion 
electrode and system scoping 

Associate Professor Lee Johnson and teams at the Universities 
of Nottingham and Oxford aim to address a significant barrier to 
realising lithium-air batteries, which are of particular interest to 

aerospace applications. The project builds on recent results to 
exploit gas diffusion polymers that define gas channels within the 
air electrode, resulting in a step change in capacity and rate. The 
project will investigate different carbons and gas diffusion polymers, 
establish the optimum composite porous air electrode, incorporate 
the new electrodes into a demonstrator pouch cell and develop 
a system model of the battery. The results will inform industry 
partners, including Lubrizol, and define future research challenges.

Rational design and manufacture of stacked  
Li–CO2 pouch cells 

Assistant Professor Yunlong Zhao of the University of Surrey will lead 
a project to use CO2 as a cathodic reactant, which has the potential 
to be used as an industrial gas treatment and contribute to carbon 
neutrality. Researchers will tackle the limiting factors of Li-CO2 
battery performance, which limits the practical application of this 
technology, by using their unique on-chip Li-CO2 batteries platform 
for efficient electrocatalyst screening. Selected catalysts will be 
used to manufacture stacked Li-CO2 pouch cells, and their capacity 
and reliability assessed for potential use in practical applications. 
Moreover, research into Li-CO2 electrochemistry could help to 
understand and further optimise the feasibility of Li-air batteries.

A polarised optical microscope of the liquid crystalline phase of electrolytes being 
developed by McGonigal et al. 

Researcher at the University of Nottingham using on-line mass spectrometry to monitor gas consumption and evolution from a lithium-air battery
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Applications and Data Management

Battery multiphasE modelling for improving 
SAFEty (BESAFE) 

Dr Huizhi Wang of Imperial College London will lead a project 
to bridge the gap between thermofluid science and battery 
electrochemistry and develop a first-of-a-kind multiphase 
multiphysics model of battery failure via thermal runaway (a self-
sustaining cascade of exothermic reactions that produce large 
volumes of gas). The model will consider gas dynamics and its 
interactions with electrochemical and thermal behaviours, with the 
goal of advancing the understanding of initiation and propagation 
of the thermal runaway processes and accelerate the design of 
countermeasures. The project is supported by Williams Advanced 
Engineering and complements the Faraday Institution’s Multi-scale 
Modelling and SafeBatt projects.

Hybrid electrochemical energy storage

Professor Emma Kendrick of the University of Birmingham is 
leading a project to demonstrate the feasibility of a hybrid battery 
technology that combines batteries and supercapacitors in a 
single device, enabling both high power and high energy density. 
Sustainability considerations will be embedded into their approach 
from first concept, including use of abundant materials and design 
for disassembly and recycling. The team will demonstrate this 
novel concept (i) via a sodium-hybrid battery with mixed battery 
and supercapacitor material electrodes and (ii) a mixed-ion system 
with an aluminium-ion and sodium-ion electrolyte.

Supercomputing capable battery data hub for scale 
and accelerated analysis 

The aim of this project, led by Associate Professor Goncalo dos 
Reis, University of Edinburgh, and including researchers at the 
University of Oxford, is to deliver a proof of concept, ‘minimal 
viable product’ for a Battery Data Hub capable of dealing with 
multi-types of data at scale, from fragmented sources, and with 
attached supercomputing capabilities. The Hub’s vision is to be a 
scalable collection of research-ready battery data and a range of 
server-based computational tools to analyse it with ready access 
to supercomputing facilities. The Hub will improve the efficiency 
of scientific discovery in the battery field while supporting access 
to data by academics and industry. Read the news release from 
University of Oxford Department of Engineering Science.

Redox Flow Batteries

Redox flow batteries (RFBs) are a potentially transformative, low-
cost energy storage technology for emerging economies: helping 
communities with low or no connectivity to have reliable access 
to energy sources and bringing economic, social and environment 
benefits to developing countries. Two new projects join two existing 
ones (see page 51) being led by the Universities of Strathclyde and 
Southampton, funded by the Transforming Energy Access (TEA) 
programme, funded by UK Aid from the UK Government. 

Advanced manufacturing of 3D porous electrodes 
for redox flow batteries 

Dr Ana Jorge Sobrido of Queen Mary University of London will 
lead a project with UCL and collaborators in Canada to overcome 
engineering issues that are currently preventing the wide-spread 
adoption of RFBs. Researchers will combine two flexible, scalable 
manufacturing methods, 3D printing and electrospinning, to 
develop an innovative concept of 3D electrodes that will enable 
optimised mass transport and electrochemical properties, 
which will be validated by testing a prototype vanadium RFB. 
The materials developed could also find an application in other 
battery technologies, fuel cells and electrolysers where engineered 
electrode structures would have mass transport performance 
benefits.

Device engineering of zinc-based hybrid microflow 
batteries and by-product hydrogen collection for 
emerging economies 

Professor Dan Brett of UCL will lead a project with industry 
partners Bramble Energy and academic collaborators in China, 
India, Cuba and Pakistan to build on innovations in individual 
components of zinc-based hybrid microflow batteries. It will 
develop a novel printed circuit board-based cell/module battery 
architecture for low-cost and high-manufacturability that will aim 
to solve issues around the removal of surface bubbles and the 
collection of by-product hydrogen gas. The project will build and 
evaluate a bench-scale demonstrator device, accelerating a route 
to a start-up and potential international investment in this low 
cost, low toxicity, environmentally benign technology.

Researcher at the University of Oxford Department of Engineering Science

Ground mounted solar power plants in in South Sudan
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Excellence in research outputs

Research from the Faraday Institution’s programme is 
internationally recognised as a mark of excellence. Scientific 
discoveries have led to highly cited publications, a suite of filed 
patents, and commercial spin outs. Since its inception, the 
Faraday Institution has contributed over 642 publications to the 
scientific literature, more than 50 of which represent collaborative 
work across Faraday Institution research projects. 

The following statistical data derives from the SciVal record from 
April 2018 through November 2022, which recognises 590 papers 
and 1865 authors. 85.1% of publications are in open access 
journals. Almost half of the published research coming out of the 
Faraday Institution has international collaborators, spanning over 
343 institutions, 35 countries and 6 continents. Key countries that 
collaborate most frequently with the Faraday Institution include 
the USA, China, Germany, France, Sweden, South Korea and Spain 
in that order. 

Faraday Institution publications are of measurably high quality. 
92.8% appear in the top quartile journals, with 63.6% in the top 
10% of journals. Notably, 43.9% fall into the top 10% most cited 
publications worldwide, which serves to raise the UK average 
Field-Weighted Citation Impact (FWCI) in the research domains 
in which the Faraday Institution operates (chemistry, materials 
science, energy, physics, chemical engineering, engineering, 
environmental science). Faraday Institution publications have 
10421 overall citations, with 17.7 citations per publication on 
average. In the UK, research in 2022 carries a FWCI of 1.56. 
Faraday Institution research is on target to be ahead of this with 
a FWCI of 2.25. A full list of publications can be found on the 
Faraday Institution web site. 
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Shengyi (Amelia) Hu, FUSE intern, Imperial College London
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Accelerating 
Research to 
Commercial 
Outcomes

From its foundation, the Faraday Institution 
has a mission to not only sponsor fundamental 
world-class battery research, but also to develop 
resulting discoveries into technologies with 
significant impacts on the competitive advantage 
of the British manufacturing industry.

The Institution has taken this challenge 
seriously, actively promoting novel means of 
translating the results of university battery 
research into technological advance. 

This approach has meant Faraday Institution staff and consultants 
undertake activities that go well beyond the remit of a standard 
research organisation. As an example, it has taken the lead in 
developing not only technical development and procurement plans, 
but also detailed legal documentation, governance structures, 
staffing arrangements and share option plans for the consortium.

The approach taken to translation from desk and lab to industry 
has been diverse — with markedly differing development models 
being adopted for different parts of the research programme 
— from the employment of standard licensing and spin-out 
methodologies in some cases, to the promotion of new forms of 
development vehicle, and a new standards forum in another. 

In short, the Faraday Institution is not only backing exciting new 
experiments in battery science; it is also experimenting with a wide 
range of methods for developing that science into world-leading 
UK technologies.



Accelerating Research to Commercial Outcomes

Industrial partners

The Faraday Institution has developed 
collaborative links with more than 85 
industrial partners.

About:Energy
Aceleron
Altelium
AMTE Power
Ansys Granta Design
Arkema
Axion Group
Ballard Motive Solutions 
BBOXX
Benchmark Mineral Intelligence
Bentley
BMW
BP
Bramble Energy
Breathe Battery Technologies
Brill Power
British Metal Recycling Association
cap hpi
Carl Zeiss Microscopy
Caterpillar
CDO2

Claytex Services
Cognition Energy
Continental
Connected Energy
Croda
Delta – a Cosworth Company
Denchi Power
Deregallera
Eatron Technologies
Echion Technologies
Eco-bat Technologies
Emerson & Renwick
EMR
Envision AESC
Entek
Exawatt
Faradion
Finden
Gaussion
General Motors Global
Granta Design 

Hitachi High-Tech Europe
Horiba Mira
ICoNiChem
Ilika Technologies
Illumion
Imerys Minerals
Intellegens Limited
Jaguar Land Rover
KUKA Robotics
LG Chem
Lubrizol
McLaren Automotive
Morgan Advanced Materials
Nexeon
Nissan
Nyobolt
OXLiD
Potenza Technology
powerQuad
Prismatic
PVE

Rho Motion
Rimac Technology
Qdot
QinetiQ
Rolls-Royce
Samsung
Shell 
Siemens
SolidPower
Solveteq
StorTera
Talga Technologies
TFP Hydrogen Products
Thatcham Research 
Thermal Hazard Technology
Thermo Fisher Scientific
Topsoe
William Blythe
Williams Advanced Engineering 

6362

FARADAY INSIGHTS -  ISSUE 13:  FEBRUARY 2022

These components can be further categorised into impact, 
benefit-cost analysis and action. 

• The impact assessment reflects the likelihood of successful 
commercialisation of the research, based on the (t)echnology 
research breakthroughs required, the (c)ompetition in 
the marketplace and whether any competitors could get 
to the market more quickly than a Faraday Institution-led 
consortium;

• The benefit-cost assessment that balances the public sector 
i(n)vestment required to commercialise the research against 
the (s)ignificance of the future UK economic impact; and

• The (a)ction required to move the technology through a 
commercialisation process and the required skills, expertise, 
knowledge and infrastructure capabilities in the Faraday 
Institution, university or consortium.

Description of each TSCAN Component

This section describes the analysis undertaken for each of the 
five components of the TSCAN assessment in more detail. The 
outcome of the assessment is a bespoke approach to 
commercialisation tailored to each project that enables the 
Faraday Institution to prioritise commercialisation resources 
and convene consortia that are investment ready. 

Figure 1: Summary of the TSCAN methodology 

(T) Technological Breakthrough 

This component involves assessing the difficulty of a 
particular technological breakthrough being targeted by the 
research project and the incremental intellectual property 
that can be created. It covers the following steps:

• Identify technological breakthroughs, discoveries and 
know-how in Faraday Institution projects in the short and 
medium-term;

• Identify the technical requirements of different energy 
storage applications;

• Set out how the technology breakthroughs contribute to 
addressing the industry requirements in existing or new 
products, markets and services; and 

• Assess the extent to which existing intellectual property is 
available or can be made available.

(S) Market Significance

This is the economic significance of the breakthrough 
technology for the UK manufacturing industry and UK 
economy. This component starts by examining the potential 
market opportunities for the specified technology at the 
global and European level and then sizes up the value of the 
market for research project discoveries over the short, 
medium and long term. A useful starting point for lithium-ion 
battery applications is the level of global demand by 
application. BNEF forecasted global annual lithium-ion 
battery demand to increase from 500 GWh in 2022 to nearly 
4.8 TWh per annum in 2035 split by application in Figure 2.

The economic significance assessment also covers:

• The opportunity to deliver significant UK economic impact, 
measured in terms of the GDP impact or the number of  
high value jobs created or safeguarded;

way of making and presenting rational judgements about 
the best use of scarce commercialisation resources. TSCAN 
assessments are not just undertaken on one single occasion 
but are refreshed and updated on a rolling basis to ensure 
that the Faraday Institution’s commercialisation strategy 
keeps up to date with the global race in battery research, 
fast-moving battery markets and developments within the 
research projects.

The TSCAN assessments are used to evaluate each research 
project at a specific point in time in terms of the likelihood 
of successful commercialisation, the balance between 
public investment and commercial returns, and whether 
the project and HQ teams have the combined skills, time, 
expertise, knowledge and infrastructure capabilities to move 
the technology through a commercialisation process. The 
assessment is made up of the five components as defined in 
the figure below.

Technology Probability of a discovery being 
available at a given time

ImpactT

Significance BenefitS

Competition Potential competition, including cost and 
performance criteria

ImpactC

Action Activity required to move the discovery to 
the next stage of commercialisation

ActivityA

Investment Public and private investment required to 
reach the next stage

CostN

Component Description Category

Significance of the breakthrough for the UK 
economy and manufacturing industry

2

 
 

Figure 2: Global lithium-ion battery demand to 2035 
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Source: Long-Term Electric Vehicle Outlook 2021 (BNEF, June 2021).

TSCAN Methodology

The Faraday Institution has developed an analytical methodology 
to assess early-stage commercialisation potential for each of its 
research projects. The assessment results in a bespoke approach 
to commercialisation tailored to each project, the prioritisation 
of limited resources and the development of consortia that are 
investment ready. The process has substantial input and support 
of the academic research teams and industrial partners (where 
relevant). The assessment is made up of the five components: 
Technology, Significance, Competition, Action and Investment.

The methodology continues to change and develop. For more 
details see Faraday Insight 13. 

Commercialising Li-S Battery Technology  
(LiSTAR Programme)

The growing UK start-up OXLiD Ltd has been identified as a vehicle 
for the commercialisation of lithium-sulfur (Li-S) batteries for 
electrified transportation, particularly where high performance, 
lightweight batteries are needed. OXLiD’s aim is to establish world-
leading R&D facilities for advanced battery technologies in the 
UK supporting the national objective of reaching net zero carbon 
emission by 2050. 

The Faraday Institution commercialisation team has facilitated 
the company in the development of academic and commercial 
partnerships, as well as an investable business proposition, and 
is identifying IP emerging from the LiSTAR project that could 
potentially be licensed to OXLiD. As a result, the company has 
recently secured seed investment from two UK investors and 
initial research contracts with an international OEM that it will be 
delivering with support from LiSTAR project partners.

OXLiD has developed strong relationships with several universities 
that are part of the LiSTAR project as well as key UK supply chain 
partners (including Emerson & Renwick and WAE). Working 
collaboratively, they have helped to define a three-year technology 
development roadmap for this disruptive technology. 

Following on from initial encouraging results from a Faraday 
Institution-funded sprint project on quasi-solid-state Li-S batteries, 
in August 2022, the partners submitted two bids for collaborative 
R&D projects to accelerate the development pathway from UKRI as 
part of the Faraday Battery Challenge Round 5 funding.

Commercialising recycling research

Key technologies and process for lithium-ion battery recycling 
processes emerging from the ReLiB programme are developing 
in technical maturity and multiple patents have been filed. 
Alongside this expertise and know-how, these are being 
shaped into a technology platform for potential integration with 
industry partners. Researchers are actively engaging with UK 
industry organisations to assess how the ReLiB technologies 
can be scaled and used within current industry processes. 
The commercialisation team has undertaken a broad and 
extensive piece of market analysis to understand the commercial 
opportunities available and where future research programmes 
within the ReLiB pipeline can be applied. 

Establishing a nascent lithium-ion recycling industry in the UK is 
a complex undertaking and Faraday Institution commercialisation 
activities and the amalgamation and analysis of market 
intelligence is helping to influence broader domestic legislative, 
regulatory and insight topics.

Commercialising modelling research

The Faraday Institution will shortly be launching the Battery 
Parameter eXchange (BPX) standard as an open standard to 
support the wider adoption of ‘industrial strength’ physics-based 
modelling globally across the battery industry. This chosen route 
to deliver industry impact from the Multi-scale Modelling project 
was derived after detailed conversations with a variety of a battery-
based system developers around the benefits and challenges of 
physics-based battery modelling. 

A standard in this sector will:

• Streamline the process of creating and using accurate physics-
based models so that industry can exploit the advantages it can 
deliver (for example, as a virtual prototyping tool, to optimise 
battery management systems, and to offer insight on warranty 
provision);

• Accelerate the formation of a competitive supply chain in model 
creation, analysis tools and methodology support, which can 
reduce overall costs for industry;

• Increase the market size for physics-based modelling thereby 
stimulating more innovation and investment.

Successful open standards are steered and maintained by their 
users working together to mutual advantage in a standards body. 
Therefore, the commercialisation team is planning to form such 
a body in 2023, which will be led by industrial users to ‘own’ the 
roadmap for BPX and any subsequent related standards.

https://www.faraday.ac.uk/wp-content/uploads/2022/02/Faraday_Insights_13_FINAL.pdf
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Industrial Sprints

Sprints dedicate small multidisciplinary teams of 
researchers to solve a commercially relevant research 
opportunity identified from within the research 
programme and prioritised by an industrial partner. 

Over a period of 6 to 18 months, researchers work 
closely on the challenge, meeting frequently to review 
progress and hone plans. Sprints give early career 
researchers an opportunity to lead a focused team 
across multiple institutions, and to connect with 
leaders from industry and academia.

Cell Degradation 

Timeframe:  September 2019 – Q2 2022 

Projects Involved:  Degradation, Multi-scale Modelling

Status:  Ongoing

Phase 1 of this sprint project was initiated in 2019 when an EV 
manufacturer highlighted an unexpected storage issue; select 
battery chemistries were experiencing faster capacity fade 
when stored at a specific state of charge (SOC). In Phase I, a 
comprehensive study of calendar aging of commercial cylindrical 
cells was performed as a function of SOC and temperature to 
resolve out the specific conditions for accelerated aging. In Phase 2, 
Professor Louis Piper of WMG is leading the partnership that also 
includes UCL, the University of Leicester and the industry partner. 
This phase is performing forensic characterisation to determine 
the root causes of the specific degradation mechanisms involved 
that drive the unexpected capacity losses in calendar aging. 
Current activities are focused on distinguishing contributions from 
the anode and cathode individually and because of crosstalk using 
a range of post-mortem and operando methods.

In real EV applications batteries will suffer both calendar (parked) 
and cycling (driving) induced degradation mechanisms, and 
this project complements the Degradation project’s focus on 
cycling-induced phenomena. The project is expected to enable 
the automaker to develop protocols and strategies that will 
suppress the potential degradation mechanism(s), for example, by 
minimising residence time and therefore capacity loss due to these 
conditions. These should translate into higher performance, longer 
first life and safer batteries for EVs.

Goliath cells lab at Ilika

Researcher working on the cell degradation sprint at WMG, University of Warwick
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Thermal Interface Materials

Timeframe:  November 2021 – July 2022

Projects Involved:  Multi-scale Modelling

Status:  Ongoing

Thermal control of a battery pack is vitally important to its 
performance and longevity. Higher performance thermal materials 
could usefully improve both, by transferring heat efficiently 
from the cells to the cooling system, and by isolating cells from 
their neighbours in cases where an individual cell is going into 
thermal runaway. This sprint is looking at the development of 
nanomaterials composites, phase change materials and functional 
scaffold materials to meet these aims, then both model and 
experimentally validate them.

New Approaches to Processing of Oxide  
Solid-State Batteries

Timeframe:  July 2021 – December 2022

Projects Involved:  SOLBAT

Status:  Ongoing

Solid-state batteries allow safe utilisation of metallic lithium 
electrodes and hence can greatly extend driving range of vehicles. 
Oxide ceramics offer a highly promising route to solid-state 
batteries that is facile to process at low cost. Researchers at the 
University of St Andrews began working with Morgan Advanced 
Materials, in collaboration with Ilika, in the autumn of 2021 in an 
Industry Sprint project of immediate interest to an automaker. The 
project, which complements the scope of the SOLBAT project, is 
seeking to develop and optimise the process of making supported 
thin, dense films. Fine-tuning the support would help to mitigate 
limited conductivity and optimise performance and cyclability.

Screening of Electrode Manufacturing for  
All-Solid-State Batteries (ELMASS) 

Timeframe:  November 2021 – March 2023

Projects Involved:  SOLBAT

Status:  Ongoing

WMG, University of Warwick and Jaguar Land Rover are working 
together on an Industry Sprint to unlock a path to scale up the type 
of solid-state batteries being investigated by the SOLBAT project. 
The key outputs will be a cost/ performance assessment of an 
electrode manufacturing technique led by  
end-user requirements.

Developing Commercially Viable Quasi Solid State 
Lithium Sulfur Cells 

Timeframe:  March 2022 – May 2023

Projects Involved:  LiSTAR

Status:  Ongoing

Lithium-sulfur (Li-S) batteries are a promising energy storage 
technology for application where lightweight batteries are 
needed, such as in aerospace applications. This project focuses 
on the development of quasi-solid-state Li-S batteries that have 
the potential to significantly enhance the number of times Li-S 
batteries can be charged before they reach end of life, the energy 
they can store per unit volume and the temperature range over 
which they can operate.

It combines the expertise of OXLiD (a UK-based Li-S battery 
start-up company) and UCL to define a technology roadmap 
and generate intellectual property for the development and 
commercialisation of Li-S batteries, providing tools for potentially 
significant economic benefits to the UK. Researchers are testing 
and screening potential cathode materials and developing suitable 
electrolytes for a quasi-solid-state format. The final deliverable 
will be a demonstration of the best cathode materials identified in 
commercially relevant high-capacity pouch cells and an evaluation 
of the maximum potential performance of quasi-solid-state Li-S 
materials to guide future commercialisation.
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Xerode – Dry Printing Technology Accelerator 

Timeframe:  May 2022 – June 2023

Projects Involved:  Nextrode

Status:  Ongoing

The electrodes in a lithium-ion battery control many crucial 
performance characteristics of the final cell. Existing electrode 
manufacturing uses a wet slurry-based coating process to deposit 
the electrode. Whilst this is an incredibly productive process, it uses 
very large amounts of solvent, is energy intensive and requires a 
large factory footprint to accommodate the drying process. Xerode 
aims to overcome key limitations of the current process by building 
a prototype device using a previously untested technique that would 
print dry, formulated electrode directly onto a moving current 
collector and give positional and compositional printing control for 
advanced customer-driven designed electrodes.

If successful, this innovation will enable large-scale, rapid, and 
completely dry electrode manufacturing, reducing manufacturing 
cost and potentially increasing energy/power density of batteries. 
Denis Cumming, Senior Lecturer at University of Sheffield and 
Project Leader for the Faraday Institution Nextrode project and 
Dr Rachel Smith, Senior Lecturer also at Sheffield, an expert in 
particle technology, are leading the project.

VIPER: Validated and Integrated Platform for 
battEry Remaining life 

Timeframe:  September 2022 – December 2023

Projects Involved:  Faraday Institution Multi-scale Modelling and 
Innovate UK Collaborative R&D project COBRA

Status:  Ongoing

There is significant opportunity in accurately predicting the 
remaining useful life (RUL) of lithium-ion batteries under operating 
conditions. Wide-scale adoption of such a feature in battery 
management systems (BMS) would allow: the extension of the 
operational life of EVs/batteries; the stimulation of the second-
hand EV market by increasing residual value; incentivisation of 
repurposing of batteries for second life applications.

A recently completed Faraday Battery Challenge collaborative R&D 
project – COBRA – involving WMG, University of Warwick and Eatron 
Technologies has proven the feasibility of a hybrid approach to predict 
RUL that combines machine learning and physical models. However, 
COBRA also highlighted that further improvement in the physical 
models would be needed to increase the accuracy required for 
commercial applications. 

The follow-on Industry Sprint project, VIPER, extends the 
successful collaboration, which brings together the modelling 
knowledge of WMG together with the artificial intelligence, BMS 
and Cloud technologies of Eatron. The Sprint will accelerate the 
development of a working demonstrator/prototype of the RUL 
prediction system, integrating it into Eatron’s BMS. The project will 
advance lower TRL battery modelling research to industry relevant 
technology readiness; validate models with experimental data; 
understand Cloud model capabilities/limitations and develop a 
BMS model for state-estimation. 

ZeST Industry Sprint: Li-ion conducting fibre for composite solid-state electrolytesCase Study

ZeST is targeting the development of a lithium-ion conducting 
fibre material for use in a composite solid-state electrolyte 
for next-generation batteries. Thermal Ceramics UK Ltd, 
a subsidiary of Morgan Advanced Materials, has provided 
raw materials to the Novel Glass Group at Southampton 
University to develop a continuous, shot-free, single-step 
fabrication process to manufacture specialist ultrathin fibres 
of a patented composition to a tight tolerance with high yield. 
Using Southampton’s unique expertise and equipment for the 
drawing of novel glasses into fibre form, hundreds of kilometres 

of fibre have been successfully fabricated. The potential of this 
novel technique has still to be fully explored. To date it has 
demonstrated relative insensitivity to composition changes 
and ease of upscaling. It can produce even thinner glass fibre 
samples than required for the application.

This highly collaborative academic/industry project aims to 
accelerate early commercial scale-up using a greener and 
more efficient processes. The industry partner is engaged with 
a leading battery producer with a view to supplying the material 
commercially if the project is successful.

Lead researcher of VIPER, Dhammika Widanalage, at the labs at WMG

Image: Novel zero-waste fabrication techniques for an ultrathin glass fibre used in solid-state battery electrolytes. A drawing tower, modified to run at higher melt temperatures for the novel 
glass raw materials, is used to melt the preform and spool the resulting glass fibre onto a steel drum (at the base of the tower). An unspooled sample is also shown. Micrographs (top right) 
show the precisely aligned, kilometre long fibres that exhibit uniform diameters over the entire length.
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https://www.faraday.ac.uk/research/lithium-ion/electrode-manufacturing/
https://eatron.com/
https://eatron.com/
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Entrepreneurial Fellowships and Spin-Outs

Breathe Battery Technologies 

Description

Through continuous research and development, Breathe Battery 
Technologies is pioneering new ways to utilise battery systems and 
enhance their health, charging, cycle life and range. The organisation 
works in partnership with global OEMs in the automotive, robotics 
and consumer electronics industries to deliver advanced battery 
system performance and experiences. They are developers of the 
world’s first health adaptive battery charging software.

Outcomes

Breathe was founded in 2019 by Drs Yan Zhao, Ian Campbell and 
Professor Greg Offer (Faraday Institution Multi-scale Modelling 
project Principal Investigator) and was awarded a Faraday 
Institution Entrepreneurial Fellowship in the same year. In the 
last 12 months Breathe has continued to grow strongly on the 
back of increasing demand for battery system performance 
around the world and released news of two new high-profile 
customers for its products.

VARTA, the battery specialist and manufacturer, licensed Breathe 
Charge for their Easy Blade battery series, reducing the battery 
charging time by 27% compared to previous VARTA Easy Blade 
performance. Further, global smartphone brand, OPPO, has 
partnered with Breathe Battery Technologies, licensing Breathe 
Life to double the battery lifetime of its latest Reno8 Series of 

smartphones. In extending the battery lifetime, Breathe Life helps 
to reduce electronic waste, making the Reno8 Series some of the 
most sustainable smartphones in the world. Reno8 series is now 
shipping globally.

To expand its operations to satisfy demand for its products, in 
December 2021 the company raised £1.5m of seed investment led 
by pan-European VC Speedinvest. The investment was supported by 
the Faraday Battery Challenge’s Investment Readiness Programme 
and is aiding Breathe in on-boarding new clients around the world in 
automotive, robotics and consumer electronics markets.

Breathe’s relationship with the Faraday Institution continued in 
2022 with the latter awarding an Industry Fellowship to Dr Tazdin 
Amietszajew of Coventry University’s C-ALPS, which is enabling 
collaborative research and development with Breathe to produce 
novel battery sensor approaches that support validation of 
increasingly intelligent battery management software. 

As of September 2022, the organisation has sixteen team 
members and is recruiting into five new full-time roles. It is 
training battery engineering talent at all experience levels. In 
summer 2022 Breathe hosted its fourth intern, and second on the 
Faraday Summer Undergraduate Experience programme, with a 
project focused on battery health diagnostics. 

Website

Cognition Energy 

Description

Headquartered in Oxfordshire, Cognition Energy’s expertise in 
thermal management, its cell testing service and novel CellPod 
testing product are being used to extend battery life and reduce 
ownership costs. The company was founded in October 2018 by Tom 
Cleaver, Greg Offer (who leads the Faraday Institution Multi-scale 
Modelling project) and two other academics from Imperial. Cognition 
offers a high-quality cell testing service and has now launched 
CellPods, a product for testing cells in thermal conditions that mimic 
those seen in a pack. 

Outcomes

Following an award of a Faraday Institution Entrepreneurial 
Fellowship in 2019, Cognition now employs 6 FTEs and two part 
time employees and is actively hiring additional FTEs as customer 
work increases. The company has filed two patents, the most 
recent related to its CellPod test equipment. Cognition has doubled 
its cell testing facility capacity and is planning to double it again 
by early 2023. This test facility allows Cognition to test in thermal 
chambers or CellPods, depending on customer requirements. 
Cognition already has one major UK based customer for its testing 
service and is in discussions with others. The Department for 
Business, Energy and Industrial Strategy (BEIS) awarded Cognition 
a substantial grant to develop a production facility in 2021. This 
has been instrumental in helping Cognition launch CellPods onto 
the market, as it helped fund the production line to produce them. 
The first deliveries were made to UK and EU customers in the 
summer of 2022 and there is significant interest from industry and 
academia, across the UK and Europe.

Solveteq 

Description

Solveteq is developing a sustainable technology for recycling of 
lead-acid batteries, whilst significantly reducing the environmental 
impact of the lead recycling process. The green, low-temperature 
and solvent-based technology will enable recycling companies to 
significantly reduce their expenditure on energy and environmental 
control. Originating as an Imperial College London spin-out, Solveteq 
is working with some of the world’s leading lead recyclers and 
manufacturers to demonstrate the technology and help them to pre-
emptively adapt to a challenging, more restrictive future. Intellectual 
property has been captured by two granted patents, and technology 
testing is currently underway on the 6m3, 1kg/h prototype.

Outcomes

The Entrepreneurial Fellowship supported IP co-inventors, Dr Ola 
Hekselman and Prof. David Payne in the spin-out process and 
in fundraising of Solveteq’s pre-seed round in 2021. The funding 
enabled Solveteq to build its first prototype and scale up from 
lab-scale experiments to intermediate-scale and closed-loop 
operations with processing capacity of 1kg of spent battery paste 
per hour. 

During the Fellowship Solveteq also established strategic 
relationships with leading battery recyclers, who continue to 
actively collaborate and contribute to Solveteq’s technology and 
commercial development. 

In the last 12 months, Solveteq established its operations, and 
its team is focused on technology trials and validation. Solveteq 
aims to scale its technology to a 25kg/h pilot demonstrator and 
to deploy it in real-life conditions in late 2023. The technology 
development is further supported by Innovate UK and Energy 
Catalyst and the team is now preparing for their next investment 
round scheduled for next year. 

Breathe Battery Technologies team Cognition Energy’s CellPods
Solveteq’s technology replaces the most energy-intensive and polluting steps in the 
lead-acid battery recycling process with a low-temperature, solvent-based method. 6968

https://www.breathe.technology/
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Qdot

Description

Qdot Technology’s vision is to enable clean flight through the 
development of electrified aircraft propulsion systems. It is a  
spin-out from the University of Oxford, founded by colleagues  
from the Oxford Thermofluids Institute, which has a rich history  
in solving challenges in aircraft propulsion. 

Its focus is on scalable and modular propulsion systems for 
hybrid-electric aircraft that will drastically reduce overall operating 
costs for the user. Initially, the organisation is targeting its systems 
at heavyweight drones and small passenger aircraft.

Outcomes

The Entrepreneurial Fellowship provided Qdot the resources to 
develop and validate a prototype thermal management system 
to achieve extremely fast charging/discharging at the battery cell 
level. Follow-on funding to further develop the technology has 
been successfully secured from a range of Government agencies, 
culminating in a recent successful application to the BEIS Energy 
Entrepreneurs Fund. This BEIS project will see Qdot deploy 
the technology in a pack for application in a heavyweight drone 
platform, with testing due in 2023. 

Website

Gaussion Ltd 

Description

Dr Tom Heenan, UCL, along with co-inventors Dr Chun Tan, 
Professor Paul Shearing and Professor Dan Brett have filed for 
the patent of a charging-enhancement ‘MagLiB’ technology that 
uses a dynamic magnetic field to accelerate the fast charging of 
lithium-ion batteries. MagLiB has already demonstrated charge 
time reductions of over 60% in commercial cells. The Fellowship 
has propelled the technology into commercial battery applications, 
from battery manufacturing to EV recharging to second life.

Outcomes

The MagLiB technology, developed in the Electrochemical 
Innovation Lab at UCL and now being commercialised by Gaussion, 
allows a higher average electrical current to be used during 
charging, which reduces the charging time whilst maintaining 
the cell’s energy and power density (and hence EV range and 
acceleration) and battery lifetime. The technology is ready for 
real-world proof-of-concept projects. Early-stage discussions are 
underway with commercial entities. Gaussion Ltd is producing a 
technology demonstration, which it aims to have in place by the 
end of 2022. It is targeting market-entry in 2023. The company is 
currently seeking to establish initial development partnerships 
to access the EV recharging and cell manufacturing markets, 
with a technology demonstrator targeted in 2023. In 2021, the 
MagLiB fast-charging battery solution won the Royal Society of 
Chemistry Emerging Technologies Competition in the Energy 
and Environment category, as well as being awarded the Autocar 
Drivers of Change technology award. And more recently, Gaussion 
have joined the Advanced Propulsion Centre’s Technology 
Development Accelerator Programme (TDAP).

About:Energy

Description

About:Energy are a joint spin out from Imperial College London and 
the University of Birmingham, which was set up in January 2022 to 
help commercialise the battery modelling capability developed by 
the Faraday Institution’s Multi-scale Modelling project. The company 
aims to facilitate the use of battery modelling by UK industry, 
increasing the speed of battery prototype development and giving 
the organisations it works with a competitive advantage. The two 
founding universities have expertise in extracting the experimental 
data required to construct battery models, an activity known as 
parameterisation. About:Energy therefore has extensive knowhow in 
this area as well as a bespoke, patented measurement method.

Outcomes

Since being awarded The Faraday Entrepreneurial Fellowship at the 
start of 2022 About:Energy has developed commercial relationships 
with companies in the automotive, manufacturing, and next 
generation battery industries. Providing advanced predictive models 
enables partners to enhance the performance and lower the cost of 
their battery development. Technologies licensed from the University 
of Birmingham, Imperial College London, and Cranfield University 
deliver access to capabilities in parameterisation, modelling, and 
optimisation that are difficult to develop in-house across industry. 

About:Energy has closely collaborated with the PyBaMM and 
DandeLiion teams under a Faraday Institution initiative ‘BPX’. The 
aim of this project is to develop a standardised way of building 
parameter sets. Building upon the success of the Multi-scale 
Modelling project the three teams have the ambition to dismantle 
several technical barriers companies face using electrochemical 
models in-house. This will enable wider adoption of state-of-the-
art models within industry to improve the sustainability, cost, and 
performance of new battery technologies.

About:Energy is receiving grant support from the Advanced 
Propulsion Centre (APC) through a technology development 
accelerator. This programme has helped shape the core 
technologies and business model to be able to deliver value to 
1000s of companies through a proprietary software platform. 
‘The Voltt’ is a secure database that contains parameters for 
commercial and bespoke cell chemistries and formats, providing a 
tool for cell selection, system development, and battery prediction. 

Hear from the founders of About:Energy in this video on how they 
are making battery models accessible to industry. 

Website

Illumion

Description

Illumion is commercialising a novel, low-cost, technique for 
looking inside lithium-ion batteries and pinpointing potential 
defects, which could help speed up the development of promising 
new battery materials.

Outcomes

Developed by scientists at the University of Cambridge’s Cavendish 
Laboratory and Yusuf Hamied Chemistry Department, as an output 
of a Faraday Institution battery characterisation project, the optical 
microscopy technique could prove a vital tool for battery research. 

Currently, studying the behaviour of lithium ions and how they 
enter a battery’s active material is time-consuming and expensive. 
Illumion’s technology promises to offer a much simpler and non-
intrusive way to look inside a battery, observe how active particles 
are behaving, and spot any problems. It is likely to be four to five 
times cheaper than anything currently on the market, making it an 
attractive proposition for start-ups developing new batteries.

The Fellowship will support the company’s co-founders as 
they work with partners in industry and academia to bring this 
technology to market. 

Image: About:Energy are reducing the technical barriers that hinder industry achieving full 
value from battery modelling

Illumion’s novel optical microscopy technique offers a lab-based route to observe 
phenomena, for example cracking of particles in battery materials

The Qdot team based at Harwell Campus Tom Heenan, Gaussion Ltd
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Industrial Fellowships

The Faraday Institution awarded its first Industry 
Fellowships in 2020, a programme to strengthen ties 
between battery researchers working in industry 
and academia. Each fellowship enables academics 
and industrialists to undertake a mutually beneficial, 
electrochemical energy storage research project that 
aims to solve a critical industrial problem and that has 
the potential for near- and longer-term benefit to the 
wider UK battery industry. 

Several of the projects are enabling early career 
academics to gain valuable career development 
experience in industry. The personal and corporate 
links established by the fellows are likely to seed 
longer-term collaborations between the two sectors.

Coventry University with Nyobolt 

Prof Alex Roberts and Dr Ageta Greszta at Coventry University 
are working with Nyobolt to prototype their niobium-based 
anode materials into working battery cells. The collaboration is 
proving highly successful for both parties involved, with prototype 
cells confirming performance potential that supported a recent 
funding round for Nyobolt. Both researchers have benefited 
from career development opportunities from interacting with 
the technical and commercial teams at Nyobolt as they head 
towards larger scale production. 

Imperial College London with Ilika Technologies 

Prof Greg Offer and Dr Ganesh Madabattula at Imperial College 
London are partnering with Ilika to apply the modelling tools 
developed by the Multi-scale Modelling project to solid-state 
batteries. This modelling of the fundamental physics governing 
solid-state batteries is allowing Ilika to rapidly trial various 
modifications to both the chemistry and physical make up of their 
designs, without having to commit to the cost and time involved in 
producing and then testing a large number of physical prototypes. 
The project is initially focussed on the modelling of the high-
capacity silicon anode material used by Ilika.

University of Strathclyde with CDO2 

The fellowship’s goal is to establish UK capability in fluxgate 
magnetometers at the sub-picoTesla level and optimise their 
application in EV battery management with commercial partner 
CDO2. By taking sensitive magnetometer readings, CDO2 can 
visualise and monitor the current flow within battery cells and 
packs, with implications for the development of cell and pack 
designs without the complications of invasive sensing technologies. 
A fluxgate magnetometer with performance comparable to 
commercially available products has been developed by Dr Terry 
Dyer, which has several competitive advantages, including lower 
cost, small form factor, digital readout and WiFi connectivity. In 
a follow-on fellowship, a 2D array of magnetometers is being 
developed and fabricated for direct implementation in CDO2’s EV 
battery current imaging application.

University of Sheffield with TFP Hydrogen Products 

Prof Serena Cussen and Dr Glen Murray of the University of 
Sheffield are working with TFP Hydrogen Products to develop 
processes to control particle morphology and size for next-
generation high-nickel cathode materials in a continuous 
manufacturing process, as part of a long-term aim of maximising 
battery performance and reducing manufacturing costs.

Cranfield University with Delta Motorsport 

Dr Abbas Fotouhi at Cranfield University is working with 
Delta Cosworth to explore potential applications of artificial 
intelligence to develop novel temperature prediction and 
estimation techniques that improve the performance of battery 
thermal management systems, bringing possible benefits 
to battery performance and lifespan. A combination of fuzzy 
systems and neural networks is used to develop novel models, 
which act as a ‘soft sensor’ inside a battery pack to reduce the 
measurement costs as well as improve safety by predicting the 
battery temperature in a finite time horizon.

University of Sussex with CDO2 

Prof Peter Kruger and Dr Christopher Abel of the University of 
Sussex are working with CDO2 to characterise and understand 
the capability of a newly developed device based on quantum 
magnetometer technology that could potentially be used to 
improve the prediction of state-of-health and state-of-charge on-
board electric vehicles.

The University of Birmingham with  
Echion Technologies Ltd 

Prof Peter Slater of the University of Birmingham is working 
closely with the R&D team of Echion Technologies Ltd to identify 
new mixed niobium oxide (XNO®) phases for use as high-
performance anode active materials in Li-ion batteries – focused 
on high safety, long-life (>10,000 cycles), and ultra-fast charge 
(2-10 mins full charge). This includes assessment of their 
performance and in-depth materials characterisation. So far, two 
new classes of XNO® materials have been taken as new potential 
products into Echion’s new product development cycle, where they 
are being assessed for commercial viability and manufacturability.

The University of Sheffield with Finden 

Prof Serena Cussen and Dr Sam Booth at the University of 
Sheffield are working with Dr Stephen Price at Finden to deepen 
the understanding of new cathode materials and mitigate 
deleterious behaviour. Through the application of X-ray diffraction 
computed tomography methods, the team is uncovering spatially 
resolved quantitative structural information that is guiding 
synthetic approaches to next-generation cathodes. The aim is to 
fast track the best-performing high energy density cathodes to aid 
their early adoption by UK industry and to inform future cathode 
protection strategies to prolong battery life.

Delta Motorsport battery module

The cell fabrication facilities at Coventry University have greatly benefited Nyobolt as well 
as bringing new capabilities to the LiSTAR consortium
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The University of St Andrews with AMTE Power 

Prof John Irvine, Dr Rob Armstrong and Dr Paul Connor of 
the University of St Andrews are working with AMTE Power to 
strengthen the pathway from laboratory to cell production. The 
partnership is focusing on taking newly developed sodium-ion 
materials from the laboratory to fully functioning pouch cells as an 
exemplar technology allowing the building of combined capability. 
The fellowship is strengthening the industry partner’s awareness 
and capability in battery research and enhancing the university 
partner’s capability to transition cells to full scale.

University of Sheffield with Exawatt 

FutureCat and Exawatt have partnered to determine how 
cathode active material can be manufactured in the UK in a 
cost-competitive manner. Dr Usama Mohamed at the University 
of Sheffield has translated laboratory-scale techniques into an 
industrial process model to estimate a cost of goods sold. The 
model identifies the optimal set of manufacturing parameters that 
maximise the yield of cathode precursor. Judiciously selecting unit 
operations that transform the precursor into a lithiated cathode 
material, the capital and operating costs of the chemical plant are 
minimised. The model has been validated using data from Chinese 
large-scale producers and has shown the viability of UK-based 
manufacturing and identified the cost drivers that must receive 
most significant focus.

Imperial College London with  
Williams Advanced Engineering

Dr Billy Wu and Dr Haijun Ruan of Imperial College London 
have been working with Williams Advanced Engineering on 
translating knowledge from the Multi-scale Modelling project 
towards understanding the impact of battery derating techniques. 
These approaches are informed by on-vehicle diagnostic 
techniques with the aim of extending cell lifetime. A machine 
learning based approach for extracting key battery states 
has been implemented and used to define dynamic operating 
limits that change with aging. This has resulted in better 
understanding around the benefits of the approach as well as a 
holistic review of derating approaches for lifetime extension.

Bristol University with Thermal  
Hazard Technology 

Dr Alastair Hales of University of Bristol and Prof Gregory Offer 
of Imperial College London are partnering with Thermal Hazard 
Technology (THT) to develop a common testing framework 
to improve the parameterisation of battery models. The 
testing framework will provide improved tools and methods 
for a more efficient product development processes and 
learnings will be incorporated into THT’s market-leading 
thermal control apparatus used for battery testing. The 
Fellowship marks a transfer of knowledge from the Multi-
scale Modelling project and the TOPBAT industry sprint to a 
commercial product of a new UK-based industry partner. 

Imperial College with Hitachi High-Tech Europe 

Dr Ann Huang from Imperial College London is partnering with 
Hitachi High-Tech Europe to develop, refine and commercialise 
innovative electrode manufacturing equipment. This will 
facilitate the pathway from laboratory to electrode production 
with bespoke microstructure at large scale. This work is part 
of a long-term aim of optimising ion diffusivity and increasing 
energy densities at fast charging for both Li-ion batteries and 
solid-state batteries. The fellowship is working towards a new 
equipment design that has the potential to increase production 
speed and reduce costs, and to aid early adoption by UK industry. 

Coventry University with  
Breathe Battery Technologies 

Dr Tazdin Amietszajew of Coventry University’s Centre for 
E-Mobility and Clean Growth is collaborating with Breathe Battery 
Technologies to advance battery management systems and cell 
behaviour tracking capabilities. Previously unfeasible to monitor 
battery internal operating conditions are being tracked, supporting 
the validation and development of new battery management and 
control approaches. The collaboration is expanding bespoke 
in-situ thermodynamic monitoring techniques that allow for 
deeper and clearer insights into commercial cells operating 
conditions. Insights support Breathe Battery Technologies’ 
continued development of battery management solutions, which 
the company offers as compatible with today’s embedded systems 
in cars and electronics, where only standard temperature, voltage 
and current sensors are available. 

Breathe Coventry fellowship

Simon Price, CEO Exawatt, with the team at the University of Sheffield
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Accelerating Research to Commercial Outcomes / STEPS Programme

STEPS Programme

The Faraday Institution is working with partners  
on the Interreg North-West Europe (NWE) STEPS 
programme to strengthen the competitiveness of 
innovative storage providers by using a user-centric, 
demand-driven approach to bring products closer to 
market. STEPS aims to drive down the time energy storage 
SMEs typically spend on technology demonstration before 
reaching market maturity from an average of 5 years to 
1-2, while maintaining maximum commercial usability. 

Tailored energy 

As NWE is increasingly investing in distributed renewable energies 
(e.g., roof-mounted solar PV), the need for medium capacity energy 
storage solutions becomes apparent, with a market potential 
reaching 250bn by 2025. Heavily subsidised batteries from the 
US and Asia outpace EU suppliers through price-competition, 
and currently supply 80% of the storage market in NWE. Many of 
these mass-produced solutions are not tailored to the needs of 
local market segments including, e.g., housing providers, energy 
cooperatives and business parks. These use cases could benefit 
from tailored storage technologies, new technologies or adapted 
business models (e.g., Storage-as-a-Service).

Innovative NWE storage products are currently stuck at TRL5/6 
and face significant barriers, ranging from fragmented regulations 
and funding sources, limited testing abilities and unawareness of 
final consumers. The STEPS programme links SMEs with expert 
support by knowledge partner such as Cambridge Cleantech, 
and knowledge partner such as the Faraday Institution that can 
provide a knowledge base of market requirements, deployment of 
storage technologies, opportunities and trends in the region. 

Knowledge Provision Partner 

The Faraday Institution has advised SMEs from a number 
of countries and has helped managed the planning of test 
programmes in the UK in partnership with Harwell campus. AMTE 
Power’s sodium-ion battery module and Brill Power’s battery 
intelligence technology will be proved at a battery energy storage 
system to be integrated with the Science and Technology Facilities 
Council’s solar array at a car park on site – the first time that these 
technologies are being deployed in a commercially relevant project. 

At a second testbed at Harwell, SME powerQuad is seeking to 
prove its mobile electric power unit deploying lithium-ion batteries 
at the DISH catering and events facility, which will unlock new 
markets for the company. 

The solar array at Harwell Campus is the testbed site to demonstrate new technology from AMTE Power and Brill PowerBrill Power’s technology
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https://www.stepsnwe-application.com/about-the-programme
https://www.stepsnwe-application.com/about-the-programme
https://cambridgecleantech.org.uk/
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Inspiring and 
Training the  
Next Generation 
The national need for energy storage researchers 
is evident and growing to support research 
and development for a UK domestic battery 
manufacturing industry and its value chain.  
Aware that next-generation energy storage 
technologies will come from future scientists and 
engineers, the Faraday Institution is committed to 
developing a dynamic and diverse pool of talent.

Megan Penrod, Research Assistant, in the Yusuf Hamied Department of Chemistry at the University of Cambridge 7978



Inspiring and Training the Next Generation / Researcher Professional Development 

The Faraday Institution plays an active role in inspiring and 
attracting young people, particularly those from groups historically 
underrepresented in STEM (science, technology, engineering and 
maths), to consider careers in the field. It is building the talent pool 
at a number of levels: during the undergraduate period through 
quality internships and during the PhD years through a bespoke 

training programme to enhance researchers’ skills, knowledge 
and aspirations, equipping them for future careers in academia, 
industry or policy making. It also provides a range of continuing 
professional development opportunities for early career scientists 
and engineers as they build their researcher identity and forge 
their career pathways.

Inspiring and Training the Next Generation

500+
researchers in the 
community

280
delegates attending the 
Early Researcher Career 
Conference

71
PhD researchers 
through the PhD 
training programme

100+
additional PhD researchers 
affiliated with Faraday 
Institution projects

205
undergraduate FUSE interns

12,000+
young people engaged with 
through the Faraday Fully 
Charged Battery Box

 

Researcher Professional Development 

Skills development lies at the heart of the work of the 
Faraday Institution. The past year has seen the creation 
of the Faraday Early Career Committee, with members 
advocating for the training needs of peers and supporting 
career progression through a range of initiatives. The Vitae 
Researcher Development Concordat informs best practise.

Training Budgets

The Faraday Institution has continued to provide a training budget 
of £2,000 per researcher per year to be spent on professional 
development along with an allocation of a minimum of 10 days of 
professional development per year. Additionally, this investment 
in professional career development now extends to affiliated 
PhD researchers, project managers and project staff members 
(for example, research assistants), an initiative that has been 
spotlighted by the Professional Research Investment and Strategy 
Managers (PRISM) Network as an example of good practice.

‘The Faraday Institution providing a generous training budget, 
not just to funded PDRAs, but to anyone affiliated to the projects 
is both unusual and very welcome. Supporting all the members 
of the FI community to access the best training, not only for their 
current roles, but for where they see themselves in the future is 
invaluable to support the growing battery industry in the UK.’

Dr Alex Kersting, Faraday Institution Programme Manager, Training Champion 
and EDI Champion at the University of Cambridge, Degradation Project

Training Champions

Each major research project designates a Training Champion,  
who works with the Faraday Institution to actively promote training 
opportunities and professional development throughout their 
multi-institutional research teams. Collectively, over the past year, 
this group has spearheaded several retreats and workshops to 
further increase visibility and uptake of the training offering.

To encourage greater utilisation of training budgets, the first 
Faraday Career Week was held in April 2022, which raised the 
profile of training and professional development, and focused on 
the need for and benefit of career development reviews.

Individual researchers are encouraged to undertake an annual review 
with their supervisor following a process that facilitates discussion 
and planning of career goals and training needs. As a result of 
careers week and the increased involvement of project Training 
Champions, an increased proportion of researchers are benefiting 
from these coaching conversations and structured action plans. 

The Faraday Career Week 2022 focused on researcher professional 
development to include increasing knowledge and skills.
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Early Career Researcher Committee

The past year has seen the successful creation of a community-led 
Early Career Researcher Committee, with members advocating 
for the training needs of peers and supporting career progression 
through a range of initiatives. It is made up of eight early career 
academics, research fellows and PhD researchers from multiple 
universities and projects.

https://www.pris-managers.ac.uk/
https://www.pris-managers.ac.uk/
https://www.faraday.ac.uk/ecr-committee/


Inspiring and Training the Next Generation / Researcher Professional Development 

ECR Conference

Organised by the Early Career Research Committee, the first 
in-person Early Career Researcher (ECR) conference and training 
event was held in the autumn of 2022. The event, held in Warwick 
enabled development opportunities both for the committee and 
attendees, in the focus areas of networking, learning, contributing 
and acting.

In what proved to be an energetic, large in-person event, more than 
280 ECRs were able to reconnect with their peers after two years 
dominated by lockdowns. 70+ researchers presented research 

talks and 45 presented posters at the event, giving opportunities 
for many researchers to take the next step in developing their 
confidence at delivering presentations in a supportive environment. 

The event had a strong careers focus – with insight from 
researchers at JLR, Rho Motion, start-ups and a careers café. 
Attendees also had the opportunity to participate in a choice of six 
high quality training workshops (including in project management, 
design thinking, grant writing and scientific writing from training 
providers Nature, BodyTalk, Skillfluence and Scriptoria). 

Faraday Masterclasses

In 2022, 9 webinars on a range of topics were led by experts for the Faraday community:

Lithium in Cornwall: The foundation for a responsible  
UK battery supply chain  
with Rebecca Paisley of Cornish Lithium

Technoeconomic analysis of the battery sector:  
An introduction for researchers  
with Simon Price of Exawatt

Successfully taking batteries from the lab to the road:  
An industrial perspective from Jaguar Land Rover  
with Peng Xiao of Jaguar Land Rover

How can we deliver confidence in research data?  
Baselining performance for the future  
with Gareth Hinds of National Physical Laboratory

Faraday Masterclass 31: Successfully taking batteries from the lab to the 
road: an industrial perspective from Jaguar Land Rover with Peng Xiao

The power of MATLAB: Harnessing this tool for battery modelling  
with Mona Faraji-Niri of WMG

Towards a zero carbon grid: Unlocking the value of batteries  
with Roger Hollies of Arenko

A 200-mile race: Can we charge fast enough?   
with Tom Heenan of Gaussion

Creating accessible scientific content and posters  
with Ben Watson and Georgia Mann of All Able

Battery roundup of 2022  
with Yen T. Yeh of Volta Foundation

Empower

The Faraday Institution’s EMPOWER programme for 
women led by Skills4, maintains a focus on gender 
diversity priorities in the community. Data show that 
women are less well represented than men in the 
scientific workforce, particularly in more senior positions. 
This 6-month programme is now equipping a second 
cohort of 12 women for career success.
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‘The training opportunities offered by the Faraday 
Institution were extremely valuable during my 
postdoctoral research. I undertook courses in project 
and programme management. I also took part in 
the EMPOWER programme. The skills I developed 
during these training activities have helped me handle 
complex multidisciplinary projects in my new role.’

Nive Kulkarni, Ford Motor Company, formerly LiSTAR project

http://www.faradayecrconference.org.uk/
http://www.faradayecrconference.org.uk/
https://masterclasses.nature.com/
https://ukbodytalk.com/
http://www.skillfluence.co.uk/
https://scriptoria.co.uk/training-courses
https://www.faraday.ac.uk/empowering-women/
https://www.faraday.ac.uk/empowering-women/
https://skills4training.org/


Inspiring and Training the Next Generation / PhD Training Programme

PhD Training Programme

To support a UK domestic battery manufacturing industry and 
its value chain there will be increasing need for newly qualified 
PhDs per year. Ongoing engagement with industrial partners 
affirms that the demand for PhD trained researchers with 
battery technology expertise, an appreciation for industrial 
requirements and a breadth of transferable skills that will 
enable flexibility and integration between university and 
industry efforts is present and will continue to grow.

Since launching in 2018, the Faraday Institution doctoral  
training programme has funded 71 studentships. A further  
100+ affiliated PhD researchers are valued members of  
Faraday Institution research projects.

The Faraday Institution doctoral training programme 
leverages partner universities and encompasses technical, 
commercial and transferable skills with the aim of training 
the next generation of battery experts to become successful 
leaders in their fields. Graduates will become ‘agents of 
change’ in their careers, working to reduce barriers and 
being able to professionally bridge many divides. 

Networking opportunities and bespoke battery-related 
courses, delivered by experts, are offered to ensure students 
are equipped with the in-depth knowledge and skills needed 

to maximise the potential of their research projects. The 
organisation also brings in expertise from training partners 
to deliver sessions in e.g., presentation skills, project 
management, negotiations, and thesis and grant writing. 

Meet the Faraday Institution PhD researchers

To find out more about the research activity, skills and career aspirations of all the Faraday Institution PhD researchers,  
see the Faraday Institution Cluster PhD Researchers area of the website.

The Faraday Institution  
PhD Training  
Programme Guide

The 2022 Graduation Celebration Event held at the Royal Society

First Cohort Success Stories

In May 2022, the achievements of the first 13 Faraday Institution 
PhD researchers were recognised at a graduation celebration. 
Achievements of the cohort include:

• 65 papers published

• 1354 citations

• 2 patents filed

• 1 start-up launched

The group brings passion, skill and innovative ideas to the 
battery sector, which is richer for their talents. To hear 
the first-hand accounts of their PhD journeys, watch the 
Faraday Institution PhD cohort 1 successes video.

Faraday Institution Cohort 1 PhD researchers socialising at a networking event

Daisy Thornton sets up a new lab at Imperial College London during her PhD

Internships

As part of the training programme, PhD researchers are 
encouraged to undertake a three-month internship to explore 
opportunities that further their skills, grow their networks and/or 
showcase future battery related careers and enhance their projects. 

To date, internships have been linked to academia, industry and 
policy making, and include:

PhD researchers

AMTE Power

Jaguar Land Rover

Williams Advanced Engineering

Parliamentary Office for 
Science and Technology

UKRI Policy Internship at  
the House of Commons –  
Environment, Food and 
Rural Affairs (DEFRA) Select 
Committee

Benchmark Mineral 
Intelligence

Exawatt

Rho Motion

Lambda Energy

Finden

Gaussion

Warwick Manufacturing Group 
(WMG)

To find out more read,  
PhD internships: equipping researchers for career success

‘I became aware of 
opportunities and options 
that I didn’t realise I had.’
Victor Riesgo Gonzalez, PhD Researcher,  
Degradation Project, University of Cambridge
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https://www.faraday.ac.uk/phd-researchers/?fwp_cohorts=cohort-5-2022
https://www.faraday.ac.uk/wp-content/uploads/2022/10/Faraday_Institution_PhD_Training_Programme_Course_Guide_2022-23_FINAL.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/10/Faraday_Institution_PhD_Training_Programme_Course_Guide_2022-23_FINAL.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/10/Faraday_Institution_PhD_Training_Programme_Course_Guide_2022-23_FINAL.pdf
https://www.youtube.com/watch?v=Qc1nEdGYktw
https://amtepower.com/
https://www.jaguarlandrover.com/
https://wae.com/
https://post.parliament.uk/
https://post.parliament.uk/
https://committees.parliament.uk/committee/52/environment-food-and-rural-affairs-committee
https://committees.parliament.uk/committee/52/environment-food-and-rural-affairs-committee
https://committees.parliament.uk/committee/52/environment-food-and-rural-affairs-committee
https://committees.parliament.uk/committee/52/environment-food-and-rural-affairs-committee
https://committees.parliament.uk/committee/52/environment-food-and-rural-affairs-committee
https://www.benchmarkminerals.com/
https://www.benchmarkminerals.com/
https://exa-watt.com/
https://rhomotion.com/
https://www.lambda.energy/
https://www.finden.co.uk/projects-li-ion-batteries/
https://www.gaussion.co.uk/
https://warwick.ac.uk/fac/sci/wmg/
https://warwick.ac.uk/fac/sci/wmg/
https://www.faraday.ac.uk/phd-internships-case-study/


Inspiring and Training the Next Generation / PhD Training Programme

PhD Career Pathways 

Dana Thompson  
To industry 

Faraday Undergraduate Summer 
Experience (FUSE) intern 2018

Faraday Institution  
PhD Researcher at the  
University of Leicester 

Project: ReLiB
Specialism: Recycling
Project Title: Selective dissolution 
and recovery of metals from 
mixed metal oxide systems

Battery researcher profile video

Completed a 3-month internship  
at Jaguar Land Rover

Battery Cell Developer  
at Jaguar Land Rover

‘Being part of the Faraday Institution 
has been pivotal in securing my 
position as a Battery Cell Developer 
at Jaguar Land Rover.’
Dana Thompson

Kieran O’Regan  
To spin-out 

Faraday Institution PhD Researcher  
at the University of Birmingham

Project: Multi-scale Modelling
Specialism: Battery chemistry
Project Title: Bridging electrochemistry 
experiments with models

Including an internship at  
Benchmark Mineral Intelligence 

Faraday Institution Entrepreneurial 
Fellowship

Co-Founder of About Energy, a spinout with 
battery modelling capability to speed-up  
battery development in the UK

Awarded a Faraday Institution Entrepreneurial 
Fellowship – watch the video

Place on the Advanced Propulsion Centre  
UK Technology Developer Acceleration 
Programme (TDAP)

Analyst at Benchmark Mineral Intelligence

‘The Faraday Institution funded PhD has provided 
the opportunity to work closely with scientists 
whose research has real impact on battery 
technology and electrification. The PhD training 
programme has been significant in giving me the 
skills and confidence to pursue a similar path. I am 
now commercialising my PhD research through 
About:Energy, with the aim of transforming battery 
development around the world.’

Kieran O’Regan, Co-Founder About:Energy

Alice Llewellyn  
To academia 

Faraday Institution Affiliated  
PhD Researcher at UCL

Project: Battery Degradation 
Specialism: Electrochemistry 
Project title: In-situ x-ray diffraction 
methods for understanding the degradation 
mechanisms in lithium ion batteries

Researcher spotlight

Attended WMG Battery School

Research Fellow at UCL 
Working on the Faraday Institution Seed Project, 
Operando pair distribution function computed 
tomography for advanced batteries 

‘Being part of a national project has allowed 
me access to an extensive network of 
researchers to collaborate with...I am really 
excited to be part of the seed project and I am 
hoping the technique we are developing for 
operando battery studies will be successful.’
Alice Llewellyn

John-Joseph Marie  
To policy 

Faraday Institution PhD 
Researcher at the University  
of Oxford

Project: SOLBAT 
Specialism: Materials synthesis 
Project Title: Electrochemistry of  
solid-state cells

Battery researcher profile video

Included an internship at Rho Motion

Energy Storage Analyst in the Faraday 
Institution head office team 

‘The relationship that the Faraday Institution has 
with industrial partners is extremely beneficial to 
members of the PhD cohort, presenting us with many 
opportunities to work directly with industry. These 
opportunities have allowed me to explore different 
areas of the battery industry and have helped me 
decide where to go next. Since August 2022, I have 
been working with the Faraday Institution as an Energy 
Storage Analyst, where I can combine my interest in 
policy making and energy storage research.’

John-Joseph Marie
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https://www.jaguarlandrover.com/
https://www.youtube.com/watch?v=D2tRK_WuLFA
https://www.faraday.ac.uk/phd-internship-spotlight-dana-thompson/
https://www.faraday.ac.uk/phd-internship-spotlight-dana-thompson/
https://www.benchmarkminerals.com/
https://www.faraday.ac.uk/researcher-spotlights/alice-llewellyn/
https://www.youtube.com/watch?v=X3Diu1m8-yY
https://rhomotion.com/
https://www.aboutenergy.io/
https://www.youtube.com/watch?v=tphvAqzVsCM
https://www.apcuk.co.uk/1-8m-to-small-businesses-set-to-revolutionise-the-electric-vehicle-market/
https://www.apcuk.co.uk/1-8m-to-small-businesses-set-to-revolutionise-the-electric-vehicle-market/
https://www.apcuk.co.uk/1-8m-to-small-businesses-set-to-revolutionise-the-electric-vehicle-market/
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Diversifying the pool of talent in the PhD cohorts

By building a research community of people from a multitude of 
backgrounds, research disciplines and career stages, with the 
range of ideas, opinions, life experiences and knowledge they 
bring, research excellence will flourish. As such there has been 
a commitment to widen participation and diversify in the Faraday 
Institution PhD cohorts. 

The organisation embedded best practice for advertising and 
recruitment across the research programme, which, along 
with successful undergraduate attraction initiatives, has led to 

increased diversity. For example, with regards to gender, 15% of 
cohort 1 were female with this rising to 50% in 2020 and 67% in  
the 2022 cohort. 

 15%
female

2018

 50%
female

2020

 67%
female

2022

Training and Diversity Panel

The Faraday Institution’s Training and Diversity Panel 
advises the organisation on how best to achieve its 
ambitious aims of creating a dynamic, diverse, driven 
pool of talent to work in the battery technology sector of 
the future. The panel brings a wealth of knowledge and 
expertise from academia, industry and the public sector.

In March 2022, multiple panel members came to the 
end of their term, and following an open recruitment 
process, the Faraday Institution formed a refreshed 
and diverse panel led by Dr Billy Wu of Imperial College 
London. The panel brings new voices, perspectives and a 
wealth of expertise that will inform future planning.

Faraday Institution Training and Diversity Panel

The Faraday Student Committee

Representatives from each of the Faraday Institution cohorts 
meet 3-4 times a year to share the student voice and advocate 
for topics identified by their peers. The committee also leads on 
undergraduate attraction initiatives such as Battery Day.

PhD Training Partners

The PhD Training Programme is supported by a wealth of 
specialist training providers including: Skillfluence, BodyTalk, 
Newcastle University, Warwick Manufacturing Group (WMG), 
Imperial College London, Kindred and IMECHE. 

Talks and tours are provided by: Williams Advanced Engineering, 
Diamond Light Source, ISIS Neutron and Muon Source, Envision, 
Nissan, Jaguar Land Rover, Turntide, UKBIC and CPI.

PhD researcher Ruihe Li, Research Associate Dr Mayur P Bonkile and FUSE intern Shengyi (Amelia) Hu at Imperial College London
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https://www.faraday.ac.uk/training-diversity-panel/
https://www.faraday.ac.uk/training-diversity-panel/
https://www.faraday.ac.uk/education-skills/battery-day-2022/#:~:text=On%20Friday%2018th%20February%202022%20it%20is%20National%20Battery%20Day.
http://www.skillfluence.co.uk/
https://ukbodytalk.com/
https://www.faraday.ac.uk/faraday-institution-opens-office/
https://warwick.ac.uk/fac/sci/wmg/
https://www.imperial.ac.uk/continuing-professional-development/
https://www.kindredskills.com/
https://www.imeche.org/training-qualifications
http://www.wae.com
http://www.diamond.ac.uk
https://www.isis.stfc.ac.uk/Pages/home.aspx
https://www.envision-group.com/
https://www.nissan.co.uk/
http://www.jaguarlandrover.com
https://turntide.com/
https://www.ukbic.co.uk/
https://www.uk-cpi.com/
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Undergraduate Attraction

The battery sector needs the diverse skills and talents of 
many, across a wide range of STEM subjects – from physics 
to mathematics, chemistry to engineering. A range of Faraday 
Institution initiatives serve to attract and inspire undergraduates 
toward energy storage careers and to showcase the opportunities 
the battery sector has to offer.

Faraday Undergraduate  
Summer Experience (FUSE) 
Internship Programme

Over the past 4 years, the Faraday Institution has funded a total of 
205 FUSE internships, giving undergraduate students the opportunity 
to undertake paid 8-week placements with battery researchers. 
Alongside the research, FUSE interns have a series of in-depth 
cohort calls focusing on an introduction to the Faraday Institution, a 
day in the life of a battery researcher, a discussion on what it is like 
to undertake a PhD focusing on battery technology, and why batteries 
are an exciting field in which to work. At the end of the placement, 
students produce scientific posters detailing their work. 

Poster prize winners for 2022

In 2022, the FUSE cohort consisted of 55 students 
from 13 universities, with gender parity reached in 
this intake. The poster prize winners for 2022 were:

Scientific content and context
Maud Tregear 
University of Oxford, SOLBAT

Eliminating the anode: the next step for  
solid-state batteries?

Research progress and findings 
Punit Jivan 
University of Leicester, ReLiB

Debondable adhesives for improved pack disassembly

Visual appeal
Zayd Islam  
University of Leicester, ReLiB

The importance of design for disassembly of  
lithium-ion batteries

Student Science Communicator 
Reka Keresztes 
Imperial College London, Multi-scale Modelling

Environmental impact and economical analysis of  
sodium and lithium-ion battery manufacturing 

‘I have thoroughly enjoyed my summer as a FUSE 
intern and found it to provide a great insight 
to the research being conducted in the battery 
sector. I feel like I have grown as a scientist 
and massively improved my skill set.’

Tabitha Seymour, University of Birmingham, Chemistry 

‘I have gained valuable insight into the 
working world of academia, developed my 
abilities as an independent worker, and met 
lots of interesting and brilliant scientists.’

Benjamin Dawson, University of Edinburgh,  
Chemical Physics

‘The FUSE internship is an extremely valuable 
programme, giving highly motivated and 
talented students a chance to improve existing 
skills, learn new skills, and to apply them 
to cutting edge research problems.’ 

Stephen Price, Finden

‘This experience has been, for me, both a  
crucial insight and a rewarding journey,  
which I would wholeheartedly recommend.’
Arun Atwal,  
University of Cambridge, Physics

‘It is a growing industry which is instrumental for a 
greener future, so definitely a potential career. For me it 
was a varied internship experience, which exposed me to 
both the battery industry and a start-up environment.’

Sigurd Bjerkhaug, Imperial College London, Materials Science & Engineering

‘The interns have been a great addition to the  
lab, providing a fresh outlook and enthusiasm  
for their research projects.’ 

James Robinson, UCL

‘I really enjoyed the work, and it made me sure  
that I want to do a PhD in the battery technology  
field and after that, I want to pursue a  
research career.‘

Reka Keresztes, University College London,  

Chemical Engineering

The FUSE internship programme is proving an effective 
feeder programme for the Faraday Institution PhD 
Programme with 20% of cohort 5 having undertaken a FUSE 
internship in a previous summer and others taking up PhD 
opportunities within the Faraday Institution community. 

‘I was inspired to pursue a career in  
the battery sector after having  
undertaken a Faraday Undergraduate  
Summer Experience (FUSE) Internship  
in 2021 looking at electrolyte materials.’

Emmanuelle Hagopian,  
Faraday Institution PhD Researcher, Cohort 5 
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https://www.faraday.ac.uk/wp-content/uploads/2022/09/MaudTregearFUSE22SOLBAT.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/MaudTregearFUSE22SOLBAT.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/PunitJivanFUSE22ReLiB.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/ZaydIslamFUSE2022ReLib.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/ZaydIslamFUSE2022ReLib.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/RekaKeresztesFUSE22Modelling.pdf
https://www.faraday.ac.uk/wp-content/uploads/2022/09/RekaKeresztesFUSE22Modelling.pdf


Inspiring and Training the Next Generation / Undergraduate Attraction

Battery Day 2022

National Battery Day provides an opportunity for the Faraday 
Institution research community to showcase battery careers to 
undergraduate students. In February 2022, a series of online and 
in-person events were held to inform and inspire students about 
the sector with the Faraday Student Committee taking the lead. 
100 people joined the call live and 443 people have viewed the 
recording of the event. 

Formula Student

Formula Student is an undergraduate engineering competition, 
organised by the Institute of Mechanical Engineers (IMechE) 
and held annually at Silverstone. Student teams from around 
the world design, build, test, and race a small-scale Formula-
One style racing car. In a new collaboration for 2022, the 
Faraday Institution sponsored the electric vehicle garages 

and presented the Best Newcomer EV award. The event was 
attended by over 135 teams with 3,046 students overall. 

The judging team of members of the Faraday Institution and 
industry partners, Williams Advanced Engineering, were delighted 
to present the Best Newcomer EV award to the Southampton 
University Formula Student Team. The judges commented that 
they were incredibly impressed with what they had achieved in 
one year, with their motivation and clear planning to realise their 
ambitions. The team showed resilience to overcome challenges 
and continued to learn in the process.

‘It was profoundly rewarding to see 
everybody’s hard work recognised.’
Adomas Lebedys, Head of Hardware,  
Southampton University Formula Student Team

STEM Outreach

Research shows that inspiring young people early about STEM 
careers helps to build science capital and raise STEM career 
aspirations. To date, the Faraday Institution has trained 57 PhD 
researchers as STEM Ambassadors, to equip them with the 
skills to present about their research in a relatable, engaging 
and creative way to a wide range of audiences. As society 
races to solve the challenges faced in reaching Net Zero, the 
opportunities for young people to forge fulfilling careers in the 
battery sector and help to find pioneering solutions are abundant.

Battery-Related STEM Resources

Over 12,000 young people have now had the opportunity  
to learn about batteries through engaging with the  
‘Faraday Fully Charged Battery Box.’ 

A wealth of other creative, high-quality battery STEM resources 
have been designed by Faraday Institution researchers, 
interns and other groups to support outreach activities.

Faraday Fully 
Charged Battery Box

2021 FUSE intern Catie Kohler designed and built a battery card game 
as a curriculum-linked resource for secondary school students

‘It’s important to bring the work we do as 
researchers into the classroom. Yes, we’re 
scientists but it’s vital to tell people what we do 
so it’s not hidden away, so that it’s out there for 
the children to see. That’s powerful.’

Elizabeth Driscoll, University of Birmingham

Royal Institution 13+ event ‘For Your Inspiration: 
Powering our sustainable future.’

Aimed at 13-17-year-olds, but accessible to a wide 
audience, in March 2022 an interactive careers 
event, co-curated by the Royal Institution and the 
Faraday Institution, gave attendees the opportunity 
to learn about the need for better batteries alongside 
showcasing the range of skills that can contribute 
and career opportunities available. Fran Long, Head 
of Training and Talent Development at the Faraday 
Institution, Dr Billy Wu, Senior Lecturer at Imperial 
College London, and a panel of four PhD researchers 
gave an engaging exploration of the world of batteries.

A video of the theatre event has been published with 
amplification into schools through partner organisations.

Faraday Institution PhD researchers inspiring the next generation in the iconic 
Royal Institution lecture theatre

Public Engagement and STEM Outreach Award

As part of the Faraday Institution Community 
Awards, announced in November 2021, researcher 
Elizabeth Driscoll at the University of Birmingham 
was recognised for her creative work reaching a wide 
audience through input as a STEM Ambassador, with 
partners including the Royal Society of Chemistry. 
Watch the video to learn how Elizabeth is inspiring the 
next generation of battery scientists.

The judges with the winning Southampton University team

Elizabeth Driscoll 
conducting 
outreach activities 
at St Nicholas 
First School
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Informing Policy

The Faraday Institution continues to publish Faraday Insights, evidence-based 
assessments of the market, economics, technology and capabilities for energy storage 
technologies and the transition to a fully electric UK. The insights are concise briefings 
that aim to help bridge knowledge gaps across industry, academia and government. 

Faraday Insights and Reports

The Importance of Charging Infrastructure  
to the Electric Vehicle Revolution

The roll-out of charging infrastructure is critical 
to the transition to EVs. The UK charging 
infrastructure network needs to be expanded 
quickly to satisfy the rapid growth in EV ownership 
and to provide non-EV owners with the confidence 
to purchase an EV. This Insight explores the use of 
vehicle-to-grid technology and establishes that the 
existing network will be technologically compatible 
with next generation batteries but needs to be 
future proofed with respect to charging behaviour.

Download Insight 14

A Method to Prioritise and Accelerate 
the Commercial Value of Research

The Faraday Institution has developed an 
analytical methodology to assess early-stage 
commercialisation potential for each of its 
research projects. The assessment results in a 
bespoke approach to commercialisation tailored 
to each project, the prioritisation of limited 
resources and the development of consortia 
that are investment ready. The approach can be 
implemented by any organisation with limited 
resources and a portfolio of research projects.

Download Insight 13

Update to The Road to Electrification –  
from the Internal Combustion Engine  
to the Battery Electric Vehicle

The global automotive industry is transitioning 
from the internal combustion engine to 
electric vehicles. The UK is at the forefront of 
this dynamic change and push towards the 
electrification of road transport with electric 
vehicles representing 34% of new sales in the 
first quarter of 2022. Nearly all new cars bought 
by the UK consumer are expected to be electric 
vehicles by 2030. This Insight is a comprehensive 
update to the version first published in 2019.

Download Insight 1

Update to The Gigafactory Boom:  
The Demand for Battery Manufacturing  
in the UK

The transition to electric vehicles will substantially 
increase the demand for batteries. Across 
Europe, there is a race to develop battery 
manufacturing factories to meet this demand. 
The UK is well positioned to be a major player 
in this market. By 2040, the Faraday Institution 
estimates that ten gigafactories will be needed in 
the UK, which could support 170,000 jobs in the 
automotive industry and a further 100,000 jobs 
in battery manufacturing and the wider battery 
supply chain. This Insight is a comprehensive 
update to the version first published in 2019.

Download Insight 2

Update to Lithium, Cobalt and Nickel:  
The Gold Rush of the 21st Century 

Ending UK sales of new vehicles running on 
diesel and petrol by 2030 will massively increase 
the demand for lithium, cobalt and nickel used 
to manufacture electric vehicle batteries. Many 
countries around the world are embarking on 
a similar path to electrification. Even so, global 
markets for raw materials should be able to 
deliver the demand in the UK and elsewhere. 
But action is needed now to iron out likely 
bottlenecks in supply chains. This Insight is 
an update to the version published in 2020.

Download Insight 6

Update to Building a Responsible Cobalt 
Supply Chain

A rapidly growing market for batteries across 
the globe has intensified pressures on suppliers 
of cobalt to meet surges in demand. This 
has impacted the livelihoods of miners – in 
particular, those working in the Democratic 
Republic of Congo’s artisanal and small-scale 
mines – in both beneficial and deleterious 
ways. International efforts by businesses, 
governments, and NGOs to secure a responsible 
supply chain for cobalt has the potential to 
protect lives and livelihoods while ensuring 
corrupt practices are held in check. This Insight 
is an update to the version published in 2020.

Download Insight 7

Faraday Insights and Reports are included in Government Office for Science’s Emerging Technologies Resource Library, 
which includes over 300 technology reports available for use by teams across government to facilitate knowledge sharing. 

Previous Faraday Insights include:

The UK: A Low Carbon Location to Manufacture, 
Drive and Recycle Electric Vehicles

Download Insight 12

Sodium-ion Batteries: Inexpensive and 
Sustainable Energy Storage

Download Insight 11

Why Batteries Fail and How to Improve Them: 
Understanding Degradation to Advance 
Lithium-ion Battery Performance

Download Insight 10

The Importance of Coherent Regulatory and Policy 
Strategies for the Recycling of EV Batteries

Download Insight 9

Evaporation ponds in the Antofagasta region of Chile

9796

http://www.faraday.ac.uk/get/insight-6/
http://www.faraday.ac.uk/get/insight-7/
http://www.faraday.ac.uk/get/insight-14/
http://www.faraday.ac.uk/get/insight-13/
http://www.faraday.ac.uk/get/insight-1/
http://www.faraday.ac.uk/get/insight-2/
http://www.faraday.ac.uk/get/insight-12/
http://www.faraday.ac.uk/get/insight-11/
http://www.faraday.ac.uk/get/insight-10/
http://www.faraday.ac.uk/get/insight-9/


Informing Policy and Engaging the Public / Informing Policy

Market Studies

UK Electric Vehicle and Battery 
Production Potential to 2040

The Faraday Institution report UK Electric Vehicle 
and Battery Production Potential to 2040, which 
was last published in 2020, was comprehensively 
updated and republished in June 2022. The 
Faraday Institution predicts that there will now 
be demand for ten UK-based gigafactories (large, 
high volume battery manufacturing facilities) 
by 2040, each producing 20 GWh per year of 
batteries. Battery demand is largely from uses 
in passenger EVs and light commercial vehicles 
but demand from batteries being used in HGVs, 
buses, two and three wheelers and for grid 
storage increases significantly in the 2030s. 
The report outlines the growing optimism that 
a highly productive and sustainable battery 
manufacturing industry can be built in the 
UK but redoubling of efforts are still needed 
to ensure the UK keeps pace with Europe.

Download Report

Techno-economic Analysis of Battery  
Energy Storage for Reducing Fossil  
Fuel Use in Sub-Saharan Africa

As part of the Transforming Energy Access 
Programme (see page 50), the Faraday Institution 
commissioned DNV and TFE Africa, to explore 
the potential of battery energy storage solutions 
(BESS) to be viable and competitive in sub-Saharan 
Africa, as a way of offering alternative solutions for 
resilience and grid independence. If realised, this 
would enable the integration of more utility-scale 
renewables and bringing electricity and opportunity 
to the least developed corners of the continent.

The report (published in September 2021) and 
accompanying techno-economic model into BESS, 
explored their potential to displace fossil-fuel 
powered generators and increase the uptake of 
cheaper, cleaner and more reliable energy.

Download Report

Input into Enquiries and Consultations

The Faraday Institution advises a range of audiences on the UK’s 
transition to energy storage technologies.

The Faraday Institution submitted written evidence for the 
House of Lords Science and Technology Committee inquiry into 
the Government’s plans to deliver a UK science and technology 
strategy. The UK Government has targets to increase the 
proportion of GDP spent on research and development to 2.4% by 
2027 and to make the UK a ‘science and tech superpower’ by 2030. 
The Inquiry’s call for evidence in early 2022 asked for contributions 
on whether the UK research and innovation system can deliver the 
science superpower ambition.

The submission emphasised the need for long-term funding in areas 
of strategic importance based on learnings from other international 
research organisations. The top researchers and projects can 
sometimes require 5 to 10 years to deliver research outcomes that 
can be commercialised. Linking fundamental research directly to 
the relevant industrial challenges is also expected to realise much 

richer benefits than current research practices. In particular, the 
response highlighted the need for research institutions and research 
programmes to be actively reviewed, influenced and challenged by 
the private sector. This link between research and industry should be 
formalised, where possible, in governance terms. 

The Inquiry concluded that many of the pieces are in place to meet 
the Government’s ambition, but sustained focus, implementation 
and delivery are needed. The Government should identify clear 
and measurable outcomes that it wants funding to achieve and 
‘make every effort to establish science and technology policy for 
the long term, building on existing policies and with clear, cross-
party support’. Building international relationships, increasing 
the contribution from the private sector research contribution and 
ensuring the ‘right people and the right science and technology 
skills’ are developed will all be critical.

Download The Faraday Institution submission to the House of 

Lords Inquiry into the UK’s science and technology strategy

National Electrification Skills Framework and Forum

Together with industrial digitalisation, the UK government’s 
commitment to the electrification revolution represents the 
largest shift in industrial skills for the UK in a generation. The 
need to move quickly, and effectively, to re-skill and up-skill 
the existing workforce, whilst providing newly skilled workers 
to fill crucial roles, emphasises the need for a unified 
national skills structure more than ever before. In 2021, the 
seminal report ‘The Opportunity for a National Electrification 
Skills Framework and Forum’ written in partnership by the 
Faraday Institution, WMG and the High Value Manufacturing 
Catapult (HVMC), identified the gaps in industrial training 
curriculum for automotive and battery manufacturers. 

Over 2021 and 2022, the HVM Catapult received funding from 
the Department for Education as part of its Emerging Skills 

Project (ESP) to generate training unit content to fill these 
identified needs. To date, the programme has delivered 25 
one-to-three-day units covering automotive electrification 
and battery manufacture. The units could be used as the 
basis of stand-alone short courses or alternatively contribute 
content to a longer programme of learning and qualification. 
Each unit is provided as a ‘course in a box’ containing 
lesson plans, learning materials, and supporting notes and 
is made available under the terms of Open Government 
License. Over 20 organisations – including vehicle and 
battery manufacturers, universities and further education 
colleges – are presently delivering or preparing to deliver 
these units as part of their electrification skills offering. 
The Faraday Battery Challenge will be funding completion 
of an additional six units by the end of the fiscal year.
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Public Engagement

The Faraday Institution has established itself with top tier media outlets as a reputable and trusted information source regarding 
energy storage research and technology and EVs. The work has been cited in over 200 pieces of news in the 2021-22 financial year 
with substantial top tier coverage, representing hundreds of thousands of views, in outlets including the BBC, The Telegraph, Reuters, 
Bloomberg, The Times, The Guardian and The Financial Times. The Faraday Institution regularly engages with UK nationals, international 
publications and trade press via proactive outreach and a rapid response on topics targeted on the following areas: 

Policy and UK investment

The Faraday Institution report, UK EV and battery demand 
to 2040, updated in June 2022, remains the go-to report 
for journalists seeking a reputable source of data, and 
subsequent comment from the institution’s Chief Economist, 
on the demand for gigafactories across Europe.

The need for a sustainable supply chain 

Comment from Faraday Institution researchers, particularly 
at the Universities of Birmingham and Leicester is 
frequently sought on the need for a robust UK battery 
recycling industry, including following the Government’s 
publication of the Critical Minerals Strategy in July 2022.

Trends in electrochemical storage research

Researcher leaders in the Faraday Institution community 
are frequently called upon to share their insight on trends 
in battery research and the performance improvements that 
remain possible. For example, in October 2021, an interview 
with Prof Mauro Pasta, University of Oxford, was featured in The 
Telegraph, and Prof Serena Cussen, University of Sheffield, was 
featured in Radio 4’s Electric Ride UK in September 2021.

Skills

The National Electrification Skills Framework and 
Forum, to which the Faraday Institution contributed, 
was covered by many trade publications.

Convening the Conversation

In a new initiative, in April 2022 the Faraday Institution convened 
a CEO roundtable, convening the conversation between C-level 
industrialists, policy makers and academics in an invitation-
only event on the subject: ‘How can the UK position itself to 
lead the global technology race for next generation batteries?’ 
The event was chaired by CEO Professor Pam Thomas, with 
panellists: Professor Sir Peter Bruce, University of Oxford; Margot 
James, Warwick Manufacturing Group; Professor Paul Monks, 
BEIS; and Isobel Sheldon OBE, Britishvolt. The group called for 
greater investments in skills, a battery industry that supports 
the brand attributes that OEMs desire, and consumer education 
to enable the battery revolution and accelerate EV uptake.

 

Social Media

Faraday Institution’s social media channels – Twitter and 
LinkedIn – support delivery of its mission and engagement 
goals. Over the last 12 months, the organisation has developed 
and continued to refine a social media strategy, increasing 
its Twitter following by 39%, LinkedIn followers by 58%, and 
web traffic from social media by 101%. As part of a wider 
programme of work the team has worked with digital accessibility 
consultants, All Able, to improve its working practices to ensure 
that social media content can be experienced by everyone.

Royal Institution Battery Engagement Programme 

Royal Institution Battery Engagement Programme 

The Faraday Institution has continued its public engagement 
initiative with the Royal Institution. In September 2021, 
as part of the Ri’s celebration events marking 200 years 
since Michael Faraday invented the electric motor 
Professors Pam Thomas, Faraday Institution CEO, and 
Saiful Islam, University of Oxford, Principal Investigator of 
the CATMAT project, spoke to the relevance of Faraday’s 
discoveries to the present electrification moment in 
the iconic lecture theatre. In October 2021, Professor 
Paul Shearing, University College London and Principal 
Investigator of the LiSTAR and SafeBatt projects presented 

a stand-alone lecture From Galvani to gigafactories: how 
batteries have tamed electricity to power the modern 
world. The battery engagement programme with the Royal 
Institution has led to over 290,000 online views to date. 

In March 2022 the relationship between the two 
institutions extended to reach a new audience with a 
jointly hosted interactive careers event aimed at young 
people aged 13–17, showcasing the array of skills 
needed, and wealth of exciting careers available in 
the battery sector that can positively contribute to the 
green revolution. See page 93 for further details.
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Board of Trustees

Peter B. Littlewood
Chair

Peter B. Littlewood FRS is Professor of Physics 
and chair of the physics department at the 
University of Chicago. He served as the 13th 
Director of the US Department of Energy’s 
Argonne National Laboratory, after having 
served as the associate laboratory director 
of its Physical Sciences and Engineering 
directorate. He spent the previous 14 years 
at the University of Cambridge, where he last 
served as the head of the Cavendish Laboratory 
and the Department of Physics. Littlewood is 
internationally recognised for his research in a 
number of areas, including superconductivity, 
semiconductor optics, and magnetic materials. 
Littlewood holds a bachelor’s degree in natural 
sciences (physics) and a doctorate in physics, 
both from the University of Cambridge.

Stephen Heidari-Robinson
Vice-Chair

Stephen Heidari-Robinson is co-founder and 
Managing Director of Quartz Associates. He 
served as former UK Prime Minister David 
Cameron’s energy and environment adviser 
and was one of the architects of the UK’s 
generation strategy and decarbonisation plan. 
Heidari-Robinson spent nine years as a leader 
in McKinsey and Company’s energy practice 
and was a vice president of Schlumberger. 
Heidari-Robinson read history at the University 
of Oxford, holds an MA in architectural 
history from the Courtauld Institute, 
University of London, and studied Farsi at 
the School of Oriental and African Studies.

Kristina Edström

Professor Edström leads the Ångström 
Advanced Battery Centre (ÅABC) and she is a 
professor of Inorganic Chemistry at Uppsala 
University, Sweden. Her main research 
interests are lithium-ion batteries for all 
applications including electric vehicles, 3D 
microbatteries but beyond lithium batteries 
(sodium-ion, organic batteries, lithium-sulfur, 
lithium/sodium-oxygen batteries and solid-
state batteries). She also develops photon 
science and neutron scattering in operando 
methods for studying dynamic processes in 
materials and batteries, in addition to having 
a great interest in teaching and guiding 
young researchers. She is a member of the 
Royal Academy of Engineering Sciences. 
Kristina is leading the EU BATTERY 2030+ 
research initiative. She is also a member 
of the Royal Academy of Sciences KVA.

Esther Hills

Dr Esther Hills is a Non-executive Director of 
the Institute of the Motor Industry. She has 
worked in the automotive and energy industry 
for over 25 years, having started her career 
at Ricardo Consulting Engineers as part of 
their graduate scheme. She previously held 
senior roles in industry such as the Head 
of Product Testing & Engineering at BP, 
and as the Engineering Director at Aggreko 
responsible for responsible for leading 
product development of power generation 
and battery storage products. She holds a 
master’s degree in Engineering Acoustics and 
Vibration and a PhD in Structural Dynamics, 
both from the University of Southampton.

Hanno Kirner

Hanno was appointed to Executive Director, 
JLR and Tata Group Battery Programmes in 
June 2021, to lead the Tata Group activities in 
exploring opportunities in the battery space. 
He is a member of the Jaguar Land Rover 
executive management board. Hanno has been 
in financial and strategic management roles for 
the last 15 years, in roles as a CFO and with a 
focus on mobility and electrification strategies 
as well as the luxury automotive sector.

Before his most recent appointment, since 
2016 Hanno was Executive Director, Corporate 
and Strategy as a member of the Jaguar Land 
Rover executive management board, where his 
direct responsibilities included leadership of 
Corporate Strategy, Product Strategy, Global 
Financial Services, IT, Royal & Diplomatic 
Affairs and the Special Operations division.

Prior to joining Jaguar Land Rover in 2016, he 
has held board positions as Chief Financial 
Officer for the Land and Sea Division at 
Rolls Royce plc, Chief Financial Officer at 
Aston Martin Lagonda as well as Director of 
Finance and IT at Rolls-Royce Motor Cars.

Throughout his career, Hanno has had at 
heart to always take a logical and progressive 
approach to challenges and to create a 
motivational environment for his teams.

Hanno holds a degree as ‘Diplom-Kaufmann’ 
in Business Administration obtained at Freie 
Universitaet Berlin. He enjoys cycling, playing 
golf, and has a passion for classic cars.

Mark Newman

Mark Newman is founder and CEO of Electric 
Revolution Ventures, and is a renowned 
expert, advisor and investor in batteries, 
semiconductors and electric vehicles. 
Mark was the top ranked analyst and lead 
author of Bernstein’s all time most read 
research globally, ‘Electric Revolution’ and 
‘Battery Bible’ and is a frequent speaker and 
commentator on these topics. 

Mark was seed investor and until recently 
Chief Commercial Officer and Head of Strategy 
at fast-charge battery pioneers, Nyobolt. He 
continues to help Nyobolt ramp up as senior 
advisor and Director of Strategy. He is an active 
investor in several other start-ups and advisor 
to Ivanhoe Capital Acquisition and SES.ai, which 
recently combined and listed on the NYSE. 
Mark also advises other investors including 
Oxford Science Enterprises.

Mark previously spent over a decade as 
Managing Director and Senior Analyst 
covering technology at Bernstein, where he 
spearheaded the Electric Revolution thematic 
research covering batteries, semiconductors 
and the electric vehicle value chain. Prior to 
Bernstein, Mark worked at Samsung in Korea, 
where he led several strategic initiatives, 
venture investments and acquisitions. He also 
worked at Applied Materials in California, 
supporting the world’s leading semiconductor 
manufacturing companies in the United States, 
Europe and Asia.

Mark holds a Master’s in Chemical Engineering 
from University College London, and an MBA 
from Harvard Business School.

Cordi O’Hara

As President of National Grid Ventures, 
Cordi is responsible for the development, 
financing, construction and operation 
of large-scale energy assets, including 
electricity interconnectors, LNG storage 
and regasification, onshore wind and solar 
generation, and competitive transmission.

Prior to joining NGV, Cordi O’Hara was Chief 
Operating Officer, US Gas Business for National 
Grid, where she was accountable for the safe, 
reliable and affordable operation of National 
Grid’s gas distribution businesses across 
New York, Massachusetts and Rhode Island 
service territories on behalf of our 3.6 million 
customers. Cordi also ran the UK System 
Operator for National Grid, where she oversaw 
the strategy, planning and operation of over 
14,000 miles of gas and electricity networks 
in Great Britain. In her tenure in this role she 
integrated over 14 GW of renewable clean 
energy into the UK system. She has advocated 
for innovative solutions to a decarbonized 
energy market, including clean technology 
solutions and new demand response initiatives.

Cordi is a fellow of the UK Energy Institute in 
2016, acknowledging her significant experience 
in UK and European energy markets and 
networks, and was awarded an OBE in 2019. 

Cordi has more than 20 years’ experience in the 
energy industry, managing key relationships 
with government officials, regulators and 
customers. She has overseen transformation 
efforts to improve the customer experience 
across the National Grid businesses in the 
United States and the United Kingdom. 
Prior to joining National Grid, Cordi worked 
for Centrica, the largest UK energy retailer 
in a variety of commercial and operational 
roles, including serving 11 million customer 
accounts in the United Kingdom.

.

Jorge Pikunic

Dr Jorge Pikunic is CEO of Xynteo, a purpose-
driven firm that works with some of the world’s 
largest organisations to find ways to grow that 
benefit people and planet. He was formerly 
Managing Director of Centrica Business 
Solutions, focused on delivering distributed 
energy solutions for businesses to develop a 
more flexible and lower carbon energy system.

Born in Venezuela, Pikunic is an engineer 
and holds a MSc and PhD in Chemical 
Engineering. He was a research fellow at 
the University of Oxford and has worked at 
McKinsey & Company, Procter & Gamble, and 
PDVSA (Venezuela’s national oil company).

Isobel Sheldon

Isobel Sheldon OBE is Chief Strategy Officer of 
Britishvolt, responsible for overall business, 
manufacturing, technology and customer 
strategy. She joined Britishvolt from her role 
as Business Development Director at the UK 
Battery Industrialisation Centre. She has 20 
years of experience in battery design and 
development, technology and industry, and 
is a globally renowned automotive battery 
specialist. Isobel has worked with many of 
the world’s major automotive businesses 
and suppliers, including Jaguar Land 
Rover, Lotus, Nissan, Ricardo and Johnson 
Matthey Battery Systems, helping them 
advance their battery system solutions.
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Mark Spearing

Professor Mark Spearing is the Vice-President, 
Research and Enterprise at the University 
of Southampton. Previously he was the Pro 
Vice-Chancellor (International) and Head of 
the School of Engineering Sciences, having 
been appointed as the Professor of Engineering 
Materials in 2004. He was a faculty member at 
the Massachusetts Institute of Technology from 
1994- 2004. His personal research focuses on 
structural and functional materials. He holds a 
BA and PhD in Engineering from the University 
of Cambridge.

Maurits van Tol

Maurits van Tol is Chief Technology Officer 
and member of the Executive Committee 
at Johnson Matthey Plc, a global leader in 
science, technology and engineering that 
enables a cleaner and healthier world. 

Before joining Johnson Matthey in 2019, 
Maurits was the Senior Vice President 
Innovation and Technology at Borealis AG, 
based in Austria, since 2012. Maurits was also 
responsible for shaping the Circular Economy 
business for Borealis and was a member of the 
company’s management board responsible for 
the Plastics business. Prior to joining Borealis 
AG, he spent 19 years with Royal DSM NV in 
The Netherlands in a wide variety of R&D, 
Innovation and Business Management roles. 

Maurits has a PhD in Catalysis and an MSc 
in Physical Chemistry and Catalysis, both 
from Leiden University, The Netherlands. 
Parts of his studies were also performed 
at the University of East Anglia (UK), and 
UC Berkeley (US). Maurits has a passion 
for sustainability and cleantech and has 18 
patents to his name and over 30 publications. 

Maurits is an expert advisor to the UN 
Industrial Development Organization and 
Tsinghua University joint undertaking IHEC 
(International Hydrogen Energy Centre).
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Special Advisors

Sir Oliver Letwin

Sir Oliver served as the Member of Parliament 
for West Dorset from 1997 to 2019. From 2010, 
he was the Minister for Government Policy in 
David Cameron’s coalition government and 
coordinated the push to make the UK a world 
leader in electric vehicles. He continued to 
serve as Chancellor of the Duchy of Lancaster, 
Cabinet Minister in overall charge of the Cabinet 
Office until July 2016. He was educated at the 
University of Cambridge, Princeton University, 
and London Business School. In a varied career, 
Sir Oliver has been a research fellow at the 
University of Cambridge, a civil servant, and a 
bank director.

Professor Sir Robin Grimes

Robin Grimes is Foreign Secretary of the 
Royal Society and the Steele Chair of Energy 
Materials at Imperial College. From 2017 to 
2021 he was Chief Scientific Adviser (Nuclear) 
for the Ministry of Defence and between 2013 
and 2018 Chief Scientific Adviser to the Foreign 
& Commonwealth Office. In his research, 
he uses computer simulation techniques to 
predict the behaviour of materials for energy 
applications including nuclear fission and fusion, 
fuel cells, batteries, and solar cells. Robin is 
a Fellow of the Royal Society and the Royal 
Academy of Engineering. He was awarded a 
knighthood in the New Year Honours list (2022).
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Faraday Institution Team

Pam Thomas 
Chief Executive Officer

Professor Pam Thomas FInstP CPhys became 
the Chief Executive Officer of the Faraday 
Institution in September 2020 after a decade 
in senior management roles at the University 
of Warwick that culminated in a 5-year period 
as a Pro Vice Chancellor (Vice President) for 
Research. Pam is currently also a council 
member of the Science Technologies Facilities 
Council (STFC) and a Fellow of the Clean 
Growth Leadership Network (CGLN). Retaining 
her professorial status at the University of 
Warwick, she chairs the Social Inclusion 
Committee in her non-executive capacity as  
an Academic Vice President. 

Her personal research is in the field of 
functional ferroelectric materials where she 
has published more than 160 peer-reviewed 
journal articles and two patents, one of which 
became the basis of a spin-out company, Pro 
KTP, to exploit the invention of a new low-
conductivity variant of the nonlinear optical 
material potassium titanyl phosphate (KTP). 
She was educated at the University of Oxford, 
where she took a BA (Hons) in Physics and 
a DPhil on the subject of Optical Activity in 
Crystals in the Physical Crystallography Group 
of the Clarendon Laboratory.

Peter G. Bruce
Chief Scientist

Professor Sir Peter Bruce FRS is a founder and 
Chief Scientist of the Faraday Institution. He is 
also leading the research project on solid-state  
batteries and a member of the senior 
leadership team of the solid-state battery 
commercialisation initiative. He is the Wolfson 
Professor of Materials at the University of Oxford 
as well as Physical Secretary and Vice-President 
of the Royal Society. In this year’s Birthday 
Honours List, Peter received a knighthood for 
his services to science and innovation. 

Peter’s research interests embrace materials 
chemistry and electrochemistry, especially 
lithium and sodium batteries. Recent 
efforts have focused on the synthesis and 
understanding of new anionic redox cathode 
materials for lithium-ion batteries, , the 
challenges of the lithium-air battery and 
understanding the processes taking place in 
solid-state batteries. 

His research has been recognised by a 
number of awards and fellowships, including 
from the Royal Society, the Royal Society of 
Chemistry, the German Chemical Society and 
The Electrochemical Society. In June 2022 he 
received the RSC’s Longstaff prize for pioneering 
research on the chemistry of materials with 
applications in renewable energy. He was 
elected to the Royal Society (UK Academy of 
Sciences) in 2007 and the Royal Society of 
Edinburgh (Scottish Academy of Sciences) 
in 1994. He has appeared on the Thomson 
Reuters/Clarivate list of highly cited researchers 
since 2015. 

Ian Ellerington
Technology Transfer Director

Ian joined the Faraday Institution after six 
years in central government where he worked 
on designing and implementing innovation 
programmes in the energy sector. He was 
responsible for the government’s energy 
innovation programme in the Department of 
Energy and Climate Change and continued 
in the Department of Business, Energy and 
Industrial Strategy as Head of Disruptive Energy 
Technologies and Green Finance Innovation.

Ian is an engineer who graduated from 
University of Cambridge with an M.Eng. in 
Manufacturing Engineering in 1993 and is 
now an experienced technical manager who 
has worked with small, medium and large 
corporates, academia and government. His 
early career was spent working on gas turbine 
engines with the Ministry of Defence before 
moving to project management at QinetiQ where 
he was responsible for research programme 
management and delivery of the large test 
programmes. He left QinetiQ to join Meggitt 
Defence Systems that developed and operated 
new technical products. As UK General 
Manager Ian set up and ran a new R&D and 
manufacturing facility.

James Gaade
Research Programme Director

James Gaade joined the Faraday Institution as 
Research Programme Director in April 2021, 
after 2 years as an independent consultant 
focusing on vehicle electrification. During 
that time, he worked with the UK Battery 
Industrialisation Centre on developing battery 
materials supply chain capability, the British 
Standards Institute as technical author of 
a code of practice for battery modules and 
packs, with SME companies on technology 
roadmaps, collaborative projects and defining 
low volume EV propulsion systems, and 
supported the Advanced Propulsion Centre 
Technology Developer Accelerator Programme 
as a fresh eyes panel member. He also 
consulted to the Faraday Institution to help 
develop and shape its research projects for 
maximum potential impact.

Prior to this James worked for Jaguar 
Land Rover for 20 years, with varied vehicle 
propulsion and powertrain system roles in 
product engineering, research and technology 
and commercially in product marketing, 
working on projects from research through to 
vehicle production. His last role was Head of 
Powertrain Research and Technology, where he 
led a portfolio of research projects, a team of 
80 engineers focused on the next generation of 
vehicle electrification technologies and internal 
combustion engine capability for near zero 
emissions and 2025 CO2 targets.

A Chartered Engineer and Fellow of the Institute 
of Mechanical Engineering, James graduated 
from De Montfort University in 1993 with a B.Eng 
(Hons) in Mechanical Engineering and from 
Loughborough University in 2003 with an MSc in 
Automotive Systems Engineering.

Stephen Gifford
Chief Economist

Stephen Gifford joined the Faraday Institution 
in March 2019. His focus is on making the 
organisation the go-to place for insights 
into the technological, economic and social 
benefits of batteries and electrical energy 
storage. He is developing techno-economic 
models of supply, demand and cost, 
covering both global and the UK markets.

Stephen has over 25 years of economics 
experience, including as the Chief Economist 
at Grant Thornton, the Director of Economics 
at the CBI and as a senior economist at 
KPMG, Oxford Economics and the Prime 
Minister’s Strategy Unit. Prior to joining the 
Faraday Institution, Stephen was Head of 
Economic Regulation at the Civil Aviation 
Authority, where he focused on the regulation 
of Heathrow and Gatwick airports, and the 
development of the new runway at Heathrow.

Stephen brings particular skills and expertise 
in economic policy, transport economics, 
infrastructure, market assessment and 
the role of the public sector. He has a 
first-class degree in Economics from 
the University of Liverpool and a MSc in 
Econometrics and Mathematical Economics 
from the London School of Economics.

Louise Gould
Head of Communications 

Louise Gould is a marketing and 
communications professional who has 
centred her career around technology-based 
organisations. She joined the Faraday Institution 
after 5 years as Marketing Communications 
Manager at the renewable fuels company 
Velocys. There she was responsible for all 
marketing, communications and brand activities 
for this pre-profit, publicly-listed company as it 
endeavoured to commercialise its proprietary 
technology by developing biorefineries in the UK 
and US to convert waste sources of carbon into 
sustainable fuels. Her role included formulation 
of communications strategy with C-suite 
executives, as well as the operational delivery 
of projects across messaging development, 
stakeholder management, PR, annual reporting, 
events, naming and branding, social media 
strategy and website development.

Prior to joining Velocys she served as Marketing 
Manager for an equipment manufacturer 
serving the print industry. She was also Product 
Manager for one of Oxford Instruments’ range of 
low temperature sample environments used for 
spectroscopic techniques that sold into research 
institutions worldwide. She started her career 
as a scientific consultant and project manager at 
AEA Technology, who was also based at Harwell 
Science and Innovation Campus.

Louise graduated from the University of 
Cambridge with a BA in Natural Sciences 
(Chemistry) and holds an MSc in the 
Chemistry of Advanced Materials from the 
University of Manchester Institute of Science 
and Technology (UMIST).
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Matthew Howard
Chief Strategy Officer

Matt Howard is Chief Strategy Officer for the 
Faraday Institution. He is responsible for 
working with the CEO and the Executive Team 
to drive the organisation’s overall strategic 
direction. He oversees a portfolio that includes 
developing and stewarding new strategic 
partnerships and relationships that build the 
Faraday Institution’s impact, visibility, value, 
thought leadership and longevity.

Matt is a twenty-five-year veteran in 
communications and engagement, specialising 
in research communications for some of the 
world’s leading universities and scientific 
institutions, including the University of Chicago, 
University of Michigan and Columbia University 
among others.

He most recently served as the Chief 
Communications Officer and director of the 
communications, education and public affairs 
division for the US Department of Energy’s 
Argonne National Laboratory, where he was 
responsible for communicating the distinctive 
scientific culture and the ground-breaking 
impacts of one of the largest science and 
engineering research laboratories in the 
US. In this capacity, he was responsible for 
communications strategy, brand and visual 
identity, media relations, crisis communications, 
internal communications, educational 
programmes and community engagement.

He holds an MBA from the University of Chicago 
Booth School of Business, a master’s degree 
from Miami University, and a bachelor’s degree 
from the University of Rochester.

Fran Long
Head of Training and 
Talent Development

Fran is the Head of Training and Talent 
Development at the Faraday Institution and is 
working to create a dynamic and diverse pool 
of talent for the fields of battery technology 
and energy storage. An innovative educator 
and award-winning primary science specialist, 
who has conducted research into raising 
STEM career aspirations, Fran is committed to 
boosting professional career development in the 
STEM sector through developing and leading 
programmes for early career researchers, 
PhDs, undergraduate students, young people 
(through STEM outreach) as well as a host of 
equality, diversity and inclusion initiatives that 
widen participation and foster inclusivity.

Fran holds a first-class honours degree in 
Primary Teacher Education, received a Primary 
Science Teacher Award (PSTA) endorsed 
by the Institute of Physics and she is also a 
Fellow of the Primary Science Teaching Trust 
(PSTT). Today, talent development for the 
battery sector is her key focus with leading 
a bespoke PhD training programme and the 
Faraday Undergraduate Summer Experience 
(FUSE) internship programme, central to the 
role. Both aim to increase the knowledge, 
skills and aspirations of the next generation.

Susan Robertson
Chief Operating Officer

Prior to joining the Faraday Institution, Susan 
was Chief Financial Officer of Velocys, the 
AIM-listed renewable fuels company, a position 
she held for 10 years through the company’s 
transformational years from early-stage start-
up to the point of having a commercial plant 
in operation. Prior to that, she was at the BOC 
Group (now Linde Group) where she held various 
senior-level financial management and business 
development positions in the UK and in Japan. 
Susan helped to set up and then, from 2003 to 
2006, served as Vice President and CFO of Japan 
Air Gases (JAG), a joint venture between The 
BOC Group and Air Liquide.

Susan has an honours degree in economics from 
the University of Cambridge and is a chartered 
accountant (FCA) having originally trained with 
Arthur Andersen in London.

Nick Smailes
Commercial Director

Nick was appointed to the permanent role of 
Commercial Director in April 2021 after working 
as a consultant and highly valued member 
of the organisation for the previous year.

In 2015 Nick set up the Energy Systems 
Catapult on behalf of UK Government. He was 
an Executive Director there for 5 years, helping 
to build it into a £20m, 200 staff organisation. 
His achievements included enabling the 
Catapult to leverage and acquire the Energy 
Technologies Institute’s 10-year legacy 
including its Strategic Analysis capabilities 
and the Smart Systems and Heat Programme 
and also supporting the origination of the 
Industrial Strategy PFER programme.

In 2008 Nick co-founded and was CEO of 
PowerOasis Ltd, a spin-out from Motorola. 
PowerOasis developed energy solutions for 
telecoms networks in parts of the works 
where the electricity grid is unreliable or 
unavailable. Nick built the company into a 
micro multinational with business in Asia, 
Africa, Europe and the US before exiting after 
securing a large round of venture capital 
investment to further grow the company.

In 2002 Nick co-founded and was MD of 
SETsquared, the leading global technology 
accelerator that works with the Universities 
of Bath, Bristol, Cardiff, Exeter, Southampton 
and Surrey. SETsquared has supported 
over 4,000 entrepreneurs and helped raise 
over £1.8bn of venture investment.

Sophia Constantinou 
Digital and Social Media Co-ordinator

Ben de Laune 
Research Project Manager

Dominic Grantley-Smith 
Training Manager 

Alison Green Briggs 
Finance Manager

Vicki Harper 
Executive Assistant and HR Officer

Gareth Hartley 
Business Intelligence Manager

Jonathan Leong 
Business Intelligence Manager

John-Joseph Marie 
Energy Storage Analyst

Will Richardson 
Research Project Manager

Andrea Strange 
Compliance and Contracts Administrator

Nicole Tame 
Administration Assistant

Sylwia Walus’ 
Research Project Manager
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Principal Investigators

Paul Anderson
ReLiB

Paul Anderson is Professor of Strategic 
Elements and Materials Sustainability in 
the School of Chemistry at the University of 
Birmingham, Co-Director of the Birmingham 
Centre for Strategic Elements and Critical 
Materials and Principal Investigator of 
the Faraday sponsored ReLiB project.

The synthesis and development of improved 
materials for energy applications has been 
a major theme of his research for over 
two decades, with particular interests in 
porous framework materials, ion mobility in 
hydrogen storage materials and related Li+ 
and H+ electrolyte systems, and the efficient 
husbandry of the earth’s elemental resources. 

Paul has published 130+ research papers 
in scientific journals as well as reviews, 
book chapters and patents in the fields of 
porous framework materials, nanowires 
and nanoparticles, and hydrogen storage 
materials. He has received major research 
grants from the Royal Society, the Engineering 
and Physical Sciences Research Council, 
the European Union and Innovate UK. 

Peter Bruce 
SOLBAT

(see Faraday Institution Team)

Serena Cussen
FutureCat

Professor Serena Cussen FRSC FIMMM is 
Head of Department of Materials Science and 
Engineering and Chair of Energy Materials 
at the University of Sheffield. Recipient of 
awards including the RSC Journal of Materials 
Chemistry Lectureship (2017) and STFC ISIS 
Science Impact Award (2021), her research 
breaks new ground in the design and synthesis 
of functional materials for energy storage 
and the environment. Principal investigator 
on >£17M in funding, her work has featured 
in some of the top journals of her field 
(Nature Materials, Nature Communications, 
Advanced Energy Materials) and she was 
recently appointed to the RSC Materials 
Division Council. She leads multi-institutional, 
interdisciplinary research activities, including 
the FutureCat project, a consortium of 
researchers across the UK delivering next-
generation Li-ion battery cathodes. Co-chair 
of the 2021 international MC15 conference, her 
significant research contributions are regularly 
highlighted (e.g. Top Women in Materials). 

She is deeply committed to career sustainability, 
ECR mentoring, promotion of women in STEM 
and public outreach, with her Royal Institution 
lectures garnering >140K views. She sits on 
the Faraday Institution Expert Panel, EPSRC 
Materials Working Group, RSC’s Equity in 
Publishing group and featured in the recent 
‘The Chemical Ladies’ report. In response 
to the Covid pandemic, she founded The 
Recharge Network to support those working in 
academia with caring responsibilities. She is 
editorial board member for numerous leading 
journals in her field including Chemistry of 
Materials, Journal of Materials Chemistry 
A, Nanoscale, Batteries & Supercaps and 
Industrial & Engineering Chemistry Research.

Patrick Grant
Nextrode

Patrick Grant is the Vesuvius Professor 
of Materials and Pro-Vice-Chancellor for 
Research at the University of Oxford. His 
research takes place at the interface between 
advanced materials and manufacturing. 
Particular applications include electrodes 
for energy storage, advanced metallics for 
sustainable transport and power generation, 
and multi-material additive manufacturing. 
The research uses a combination of industrial 
manufacturing processes, novel processes 
developed within the group to produce new 
materials or function, and process simulations 
to aid design and optimisation. All the research 
work involves close collaboration with 
industry. Work on rapid tooling was patented 
and exploited with Ford in the US, producing 
100,000’s of production components. 

Patrick was Deputy Head of the Maths, 
Physical and Life Sciences Division at Oxford 
University 2012-14, Head of the Department 
of Materials 2015-18, and was appointed 
Pro-Vice-Chancellor for Research in 2018. 
He was one of the founding academics of the 
Begbroke Science Park at Oxford University, 
now a major regional and international hub 
for innovation and close industrial-university 
collaboration. He was a member of 2008 
Research Assessment Exercise panel for 
Metallurgy and Materials and a member of the 
UK Fusion Advisory Board 2007-12. He wrote 
evidence paper New and Advanced Materials for 
the UK Government Office of Science Foresight 
Report Future of Manufacturing (2013) and is 
a non-executive director of Oxford University 
Innovation Ltd, Oxford University’s technology 
transfer company. He was elected a Fellow of 
the Royal Academy of Engineering in 2010.

Clare P. Grey 
Degradation Project

Professor Dame Clare P. Grey FRS is a 
Royal Society Research Professor, Geoffrey 
Moorhouse-Gibson Professor of Chemistry at 
the University of Cambridge and a Fellow of 
Pembroke College Cambridge. She received 
a BA and D. Phil. (1991) in Chemistry from 
the University of Oxford. After post-doctoral 
fellowships in the Netherlands and at DuPont 
CR&D in Wilmington, DE, she joined the faculty 
at Stony Brook University (SBU) in 1994. She 
moved to Cambridge in 2009, maintaining an 
adjunct position at SBU, becoming a Fellow 
of Pembroke College in 2011. She was the 
founding director of the NorthEast Center for 
Chemical Energy Storage, a Department of 
Energy, Energy Frontier Research Center. She 
is currently the director of the EPSRC Centre 
for Advanced Materials for Integrated Energy 
Systems (CAM-IES). Her current research 
interests include the use of solid-state NMR 
and diffraction-based methods to determine 
structure-function relationships in materials for 
energy storage (batteries and supercapacitors), 
conversion (fuel cells) and carbon capture. 

Other honours and awards include the Charles 
Hatchett Award, Institute of Materials, Minerals 
and Mining (2019), the RSC John Goodenough 
Award (2019), the Richard R. Ernst Prize in 
Magnetic Resonance (2020), the RS Hughes 
Award (2020) and the Körber European 
Science Prize (2021) for her contributions 
to the optimisation of batteries using NMR 
spectroscopy. She is a foreign member of 
the American Academy of Arts and Sciences, 
and a Fellow of the Electrochemical Society 
and the International Society of Magnetic 
Resonance. She is a cofounder of the 
company Nyobolt, which seeks to develop 
batteries for fast charge applications.  

Photo credit Gabriella Bocchetti

John Irvine
NEXGENNA

John Irvine FRSE FRSC has made a unique 
and world-leading contribution to the science 
of energy materials, especially fuel cell and 
energy conversion technologies. This research 
has ranged from detailed fundamental to 
strategic and applied science and has had 
major impact across academia, industry 
and government. Irvine’s science is highly 
interdisciplinary extending from chemistry 
and materials through physics, bioenergy, 
geoscience, engineering, economics and policy.

The quality and impact of Irvine’s research 
has been recognised by a number of national 
and international awards, including the 
Royal Society Hughes Medal in 2021, the 
Royal Society of Edinburgh Lord Kelvin 
Medal in 2018, the Schönbeim gold medal 
from the European Fuel Cell Forum in 2016, 
the RSC Sustainable Energy Award in 2015, 
with earlier RSC recognition via Materials 
Chemistry, Bacon and Beilby awards/medals. 

Highlights of Irvine’s activities include discovery 
of the emergent nanomaterials phenomenon, 
establishing the field of oxide fuel electrodes, 
delivering high performance direct carbon 
fuel cells and demonstration of significant 
hydride ion conductivity. Other important 
achievements relate to photocatalysis, 
lithium ion batteries, non-stoichiometric 
oxides, structure/property/function, catalysis 
and electrocatalysis and bioenergy.
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Saiful Islam 
CATMAT

Saiful Islam FRSC FIMMM is Professor of 
Materials Science at the University of Oxford. 
He grew up in London and obtained his 
Chemistry degree and PhD from University 
College London, followed by a Postdoctoral 
Fellowship at the Eastman Kodak Labs in New 
York. He returned to the UK to the University 
of Surrey followed by a Professorship at the 
University of Bath before joining Oxford in 2022. 

Prof Islam is recognised internationally for 
major research on new energy materials 
especially those related to lithium-ion batteries, 
solid electrolytes and perovskite solar cells. 
He has presented more than 105 invited 
conference talks and published 240 papers (26k 
citations; h-index of 88).  He is the recipient 
of several awards including the 2022 Royal 
Society Hughes Medal, 2020 American Chemical 
Society Award in Energy Chemistry and 2017 
RSC Peter Day Award for Materials Chemistry. 

He presented the 2016 Royal Institution 
Christmas Lectures for BBC TV, entitled 
‘Supercharged: Fuelling the Future’ with  
3.9 million viewers. He currently serves on 
the Board of Trustees of the Royal Society of 
Chemistry and is a Patron of Humanists UK.

Gregory Offer
Multi-scale Modelling

Gregory Offer is Professor in Electrochemical 
Engineering, Faculty of Engineering, 
Department of Mechanical Engineering, 
Imperial College London and leads the 
Electrochemical Science & Engineering Group 
in Mechanical Engineering. Since starting his 
group in 2010 he has worked with multiple 
industry partners on projects worth over £45.2 
million. Greg has also worked as a management 
consultant and a government advisor.  

Professor Offer’s research is at the interface 
between the science and engineering of 
electrochemical devices. Having trained as an 
electrochemist before moving to engineering, 
his research portfolio focuses on understanding 
the limits of operation, degradation mechanisms 
and failure modes of batteries, supercapacitors 
and fuel cells in real world applications, and 
the impacts and consequences on system 
design, integration and control. He has 
published multiple peer reviewed journal 
papers, patents, technical reports and books. 
Greg is a prolific entrepreneur and his research 
group has led to multiple spin-outs, Galvanic 
Energy Ltd*, Cognition Energy Ltd*, Breathe 
Battery Technologies Ltd*, About:Energy Ltd 
and Ionetiq Ltd (* personally involved). He 
is also the co-founder of one of the premier 
automotive conferences in the UK, the Future 
Propulsion Conference (FPC) series.

Paul Shearing
LiSTAR and SafeBatt

Paul Shearing is a Professor of Chemical 
Engineering at UCL, where he holds the RAEng 
Chair in Emerging Battery Technologies which 
recognises ‘global research visionaries’. He is 
co-director of UCL’s Electrochemical Innovation 
Lab (EIL), where his work focuses on the 
understanding and optimisation of batteries 
and electrochemical power sources. This 
includes extensive work on the development 
and application of X-ray methods to battery 
materials and devices. He has worked 
extensively with industry and governments, 
internationally to translate this understanding 
to real world impact: in 2022 he was awarded 
the Royal Academy of Engineering’s Princess 
Royal Silver Medal. He is a Fellow of the 
IChemE, leads the UK’s STFC Batteries 
Network, and is former chair of the Faraday 
Institution’s Training & Diversity Panel.

Expert Panel

The Expert Panel, led by the Faraday 
Institution Chief Scientist, Peter Bruce, and 
joined by the Faraday Institution Principal 
Investigators, brings the UK’s best battery 
experts together across academia and 
industry in one organisation. The Expert 
Panel is the engine of the Faraday Institution, 
acting formally in an advisory role to the 
Faraday Institution Chair and Board.

Jerry Barker
Jerry Barker runs an independent consultancy 
specialising in advanced batteries and energy 
storage technology. He is a world-renowned 
battery scientist, having set up and managed 
battery research facilities in the US and the UK. 
Over the course of his career, he has gained a 
wealth of knowledge and experience in the field 
of battery technology, from the active materials 
to their scale up and integration into battery 
systems. Founder and former chief technology 
officer at Faradion and former chief scientist 
at Valence Technology Inc., Dr Barker has 
published extensively in the energy storage area 
(h-index = 59, total citation >11,500) and is the 
named inventor on more than 115 issued and 25 
pending US battery patents. Some noteworthy 
examples of his inventions include the well-
known Li-ion materials LiVPO4F, Li3V2(PO4)3, 
LiMSO4F, Li2MP2O7, LiFe(Mg)PO4 along with the 
carbothermal reduction (CTR) manufacturing 
method. As a result of Dr Barker’s impressive 
track record in this field, he was presented with 
the International Battery Materials Association 
Technology Award 2012, for his contributions 
to identifying new secondary battery cathode 
materials and related materials. In 2022, Jerry 
was awarded the ECS Alessandro Volta Medal.

Nigel Brandon
Professor Nigel Brandon OBE FREng FRS 
is Dean of Engineering at Imperial College 
London, Director of the UK Hydrogen and Fuel 
Cell SUPERGEN Hub, and Chair of Imperials’ 
Sustainable Gas Institute. His research is 
focused on electrochemical devices for energy 
applications, with a particular focus on fuel 
cells, flow cells, electrolysers, and batteries. 
He is a founder of Ceres Power, a fuel cell and 
electrolyser company spun out from Imperial 
College in 2000, and a founder of RFC Power, a 
flow battery company spun out from Imperial 
College in 2018. He was awarded the Royal 
Academy of Engineering Silver Medal in 2007, 
the Institution of Civil Engineers Baker Medal 
in 2011, and the ASME Francis Bacon Medal 
in 2014. He is an international member of 
the US National Academy of Engineering.

Dan Brett
Dan Brett is Professor of Electrochemical 
Engineering at UCL, where he is a director of 
the Electrochemical Innovation Lab (EIL) and 
Advanced Propulsion Lab (APL). He received 
his PhD in Physical Chemistry from Imperial 
College London in 2000. Prof Brett’s research 
encompasses a broad range of electrochemical 
technology, with a particular focus on fuel cells, 
batteries, supercapacitors, electrolysers, and 
redox flow batteries. His research has been 
recognised through the 2009 De Nora Prize 
for Applied Electrochemistry (International 
Society of Electrochemistry), the Baker 
Medal in 2011 (Inst. Civil Engineers), and 
The Engineer Collaborate to Innovate Award 
for lithium-ion battery safety research in 
2017. His research has been commercialised 
through the spin-out companies Amalyst 
(advanced electrochemical materials) and 
Bramble Energy (fuel cell stacks and systems), 
where he is the Director of Innovation.

Anthony Burrell
Anthony K. Burrell is head of energy storage 
at the US Department of Energy’s National 
Renewal Energy Laboratory (NREL). He has 
been working in the areas of energy science 
and technology since the early 1990s with a 
specific focus on energy storage. He leads the 
Vehicle Technology Office, Silicon Consortium 
Project and is the Principal Investigator on 
the Behind the Meter Storage program. 

Valentina Gentili
Dr Valentina Gentili is the Head of Cell Battery 
Technology and Innovation at Jaguar Land 
Rover, where she is a key contributor to the 
electrification strategy for Britain’s largest car 
manufacturer. Valentina joined the business 
in 2017 as a Technical Specialist in Advanced 
Battery Engineering, leading a multidisciplinary 
team of subject matter experts in Battery 
Technology, contributing to the launch of the 
I-Pace, Jaguar’s first electric SUV in 2018.

Valentina has previously worked as an 
Electrochemist and Principal Scientist at 
Johnson Matthey, on the characterisation 
and testing of commercial cells and 
next generation Li-ion technologies, 
contributing to her many years of experience 
in the lithium-ion battery field. 

Her passion for lithium-ion batteries began 
at Universita’ ‘Sapienza’ in Rome, Italy, where 
she achieved a BSc and MSc in industrial 
chemistry with a focus on Advanced Polymer 
Electrolytes, she then pursued her PhD in 
nanomaterials for use as anodes in lithium-
ion batteries with Professor Peter Bruce at St 
Andrews University. In 2019, she also earned 
an MBA from LUISS Business School.
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David Greenwood
Prof David Greenwood is Director for 
Industrial Engagement, and CEO of the 
High Value Manufacturing Catapult at WMG. 
Previously, David established and led the 
Energy Directorate at WMG where he led a 
team of over 200 researchers and engineers. 
Projects spanned several fields, including 
cars, trucks, boats, off highway machinery, 
aircraft and motorcycles. His research spans 
batteries, electric motors, power electronics, 
and the integration and control of these 
for propulsion and energy applications.

David moved into academia after 20 years 
in industry latterly as Head of Hybrid 
and Electric Systems for engineering 
consultancy Ricardo UK Ltd. 

Professor Greenwood holds advisory and 
board positions for the Advanced Propulsion 
Centre, Innovate UK (Faraday Challenge 
and IDP), and the Faraday Institution. He is 
head of the Advanced Propulsion Centre’s 
Electrical Energy Storage Spoke.

A Robert Hillman
Robert Hillman was educated at Imperial College 
London (BSc, 1976) and the University of Oxford 
(DPhil, 1979). After postdoctoral research 
at Imperial College, he was appointed to a 
Lectureship at the University of Bristol (1983), to 
the Chair of Physical Chemistry at the University 
of Leicester (1992), and as Dean of the Faculty of 
Science (2003- 2009). He was Scientific Editor of 
Faraday Transactions and Faraday Discussions 
(1994-1997) and has been Editor in Chief of 
Electrochimica Acta since 2014. Prof Hillman 
has served the International Society of Electro-
chemistry as UK National Secretary (1994-1998), 
Secretary General (1999-2005), Chair of the 
Scientific Meetings Committee (2006-07) and 
President (2009-2010), and the Electrochemical 
Society through its Sensor Division and Education 
Committees. He is an elected Fellow of the 
International Society of Electrochemistry and 
of the Electrochemical Society. His research 
interests in electrochemistry have involved 
surface modification, electrodeposition, 
interfacial characterisation, materials science 
and interfacial analysis and imaging. He has 
pioneered the development of a number of 
acoustic wave, optical, spectroscopic, neutron 
reflectivity and surface analytical techniques 
for in situ interfacial characterisation. These 
works are represented in over 250 publications.

Robert Millar
Rob Millar is the Head of Electrical for Williams 
Advanced Engineering (WAE), a world-leading 
technology and engineering services business 
delivering pioneering innovation to improve 
performance, efficiency and sustainability 
to a global customer base. WAE provides 
ground-breaking innovation covering advanced 
battery and electrification technologies and 
product development; aided by advanced 
simulation, testing, rapid prototyping and 
volume manufacturing. Rob has been involved 
with vehicle electrification since 2004 when he 
founded his own company developing electronic 
systems for Modec, Tata, JLR and Daimler 
vehicles amongst others. Having first worked 
with WAE in 2010, when he was part of the team 
who delivered the Jaguar C-X75 programme, 
he joined the company as a full-time employee 
in 2016 to head up the company’s battery and 
electronics programmes. Since then, highlights 
of Rob’s time at WAE include working in 
conjunction with academic institutions, for 
example the WIZer Batteries project, motorsport 
programmes and since the acquisition of the 
organisation by Fortescue, strategic plans 
for the decarbonisation of mining fleets. 

John Owen
John Owen is an Emeritus Professor in the 
Southampton Electrochemistry Group. He began 
his studies at Imperial College with a B.Sc. in 
Chemistry then a PhD (Electrical Engineering) 
in organic electro-optic materials. He then 
worked on Solar Energy in Iran for four years 
until the revolution in 1979 expedited a return 
to the UK. Back at Imperial College (Materials 
dept) he was given a Fellowship in Prof Brian 
Steele’s group working on lithium battery 
materials, including LiAl anodes, V6O13 cathodes, 
polymer electrolytes and composite electrodes. 

John built his own research group as a 
lecturer at the University of Salford from 1984, 
then Southampton, training some 60 PhD 
students and postdoctoral researchers in 
solid state electrochemistry with applications 
in batteries, supercapacitors and simple 
models of their energy/power limitations. 

John’s research has mainly comprised 
the synthesis and characterisation of 
electrochemical materials, i.e. ion conductors 
(separators): ceramic, glass, polymer, gel 
and liquid non-aqueous electrolytes, electron 
conducting polymers, nanostructures, 
nanocomposites, redox mediators, with a focus 
on their suitability for applications in lithium-
ion, lithium-air and lithium-sulfur batteries.

Julia Rowe
Julia Rowe is Global Sustainability Director 
for Johnson Matthey (JM), In this role, she 
is responsible for developing the corporate 
sustainability strategy and ensuring it is 
incorporated into all aspects of its business, 
from the way decisions are made on R&D 
projects and capital investments to the way 
manufacturing plants are run globally. Her 
current focus is developing JM’s corporate Net 
Zero strategy, enhancing its global responsible 
sourcing strategy and building up its product 
life cycle assessment capability. In prior 
positions over her 25-year career at JM, she 
has managed technical projects in the area of 
hydrogen generation and hydrogen PEM fuel 
cell technology and as served as Technology 
Commercialisation Manager for JM’s first 
membrane electrode assembly plant. Julia has 
an MA (Oxon) in chemistry and a PhD in catalysis 
with surface science. She is also a member of 
the Royal Society of Chemistry’s Sustainability 
and Circular Economy advisory committee.
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Making an Impact

The Faraday Institution is a 
collaborative, multidisciplinary 
research community, bringing 
scientists and engineers together 
across the UK. As a national 
programme and a delivery partner 
for the Faraday Battery Challenge, 
we are focused on accelerating 
breakthroughs in energy storage 
technologies to benefit the UK in 
the global race to electrification.

Industrial partners

University partners

The Faraday Institution  
Quad One, Becquerel Avenue  
Harwell Campus, Didcot OX11 0RA

opportunities@faraday.ac.uk 
www.faraday.ac.uk 
01235 425300

mailto:opportunities@faraday.ac.uk
http://www.faraday.ac.uk
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