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The STFC Global Challenge Network 
in Batteries & Electrochemical 
Energy Devices

Large-scale user facilities play a pivotal role 
in the development of new and improved 
electrochemical energy devices including 
batteries and fuel cells. The Network will 
promote collaboration between world-
class users and developers of large-scale 
research facilities and provide a forum to 
draw together researchers from a range 
of disciplines. 
 
The objectives for the Network are:

• Bringing together an international 
community of researchers from 
industry, academia and national 
laboratories with a shared interest in 
battery and electrochemical energy 
device research

• Seeding lasting collaborations which 
will lead to cutting-edge science

• Establishing cross-technique linking 
between different users of large  
scale facilities

• Standardising new techniques 
• Establishing and disseminating  

best-practice methodologies
• Ensuring best use of large-

scale facilities resources and 
complementary science

• Providing advice and feedback to 
inform future infrastructure investment

• Promoting the engagement of industry 
with large-scale facilities

Contact:
www.stfcbatteries.org

Dr Paul Shearing, UCL 
p.shearing@ucl.ac.uk

 

⇢ Introduction
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The Network supports a range of events, 
which are free to all to attend including:

• Annual scientific meeting
• Industry workshop
• PhD Training Workshops and 
 Summer Schools
• Technique development workshops

Industry Engagement:

The Network supports the engagement 
of industrial users with all of the STFC 
supported large-scale facilities, for example 
by match-making industry users with STFC 
scientists and hosting industry workshops 
to introduce large-scale facilities to the 
commercial audience.

The 2014 Industry Day hosted at the 
Rutherford Appleton Lab welcomed 
more than 40 researchers to tour the 
facilities at Diamond and ISIS and  
learn about access modes for 
commercial research.
 
 
 

⇢ Events

 2014 Industry Day at Rutherford Appleton Lab

2014 Annual Meeting & Conference
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The Network provides funding to individuals 
and organisations to promote its scientific 
goals, these include:

•  The STFC Futures Early Career Award 
– to enable mobility of students and 
early career researchers

• The STFC Futures Sabbatical Award –  
for mobility of established researchers 

•  Bursaries to support student places  
at training events

•  Flexible funds to support workshops, 
conferences and meetings

The following pages provide some 
examples of activities that the Network 
have supported.

Future 
Infrastructure 
Group

The on-going development of large-
scale facilities in the UK and overseas 
requires a strong collaboration 
between facility users and staff to 
ensure that these facilities have 
unique and world-leading capabilities 
in battery research that will enable 
the UK to maintain its position as a 
hub for world-leading science. 

The FIG leads focussed discussions 
on world-leading developments in 
synchrotron/neutron beam lines and 
HPC capabilities for applications in 
electrochemical energy devices. 

This information is directly available  
to Network partners, the STFC as 
well as facility user groups.

⇢ Funding
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⇢ Case Study 1

The STFC Futures Early 
Career Award
Case Study: Dr Denis Cumming 
– University of Sheffield

With the support of the STFC Network the 
foundation of a successful collaboration 
between the University of Sheffield and 
Northwestern University, Evanston, Illinois 
was begun. The collaboration was intended 
to investigate the degradation of infiltrated 
electrodes for use in solid oxide cells.  
At Northwestern, the Barnett group has 
many years of expertise in infiltration 
techniques for solid oxide devices. 

Samples containing a yttria-stabilized 
zirconia scaffold infiltrated with nickel were 
used as model systems to investigate how 
the movement and coalescence of nickel 
nanoparticles developed during higher 
temperature operation. By monitoring the 
samples using impedance spectroscopy 
whilst at high temperature it was possible 
closely follow the degradation process.  
The next step is to examine the location of 
the particles using X-ray tomography in a 

as-prepared sample and an aged sample 
to link the electrochemical performance  
to the infiltrated microstructure. 

This project and collaboration has 
impacted in additional areas too. The 
work was presented at Chemeca 2014, 
Perth, Australia in a presentation entitled 
“Thermal Degradation in Nickel Infiltrated 
Porous Scaffolds Used for Electrocatalysis 
and Carbon Dioxide Utilisation”. Infiltration 
expertise transferred to Sheffield is being 
applied in several new projects and it is 
anticipated it will be incorporated into at 
least two proposals within the next 12 
months. 

The funding represented external grant 
income for me and was therefore 
instrumental in the successful appointment 
to lecturer in May 2014. Furthermore, the 
collaboration with the Northwestern group 
has led the appointment of a Barnett group 
member to a PDRA position in Sheffield 
working on the 4CU project with a focus  
on high temperature electrolysis for  
carbon dioxide utilisation. 

SOFC Electrode as a prepared sample SOFC electrode after ageing
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The STFC Futures  
Sabbatical Award
Case Study: Dr Denis Kramer – 
University of Southampton

The Network’s STFC Futures Sabbatical 
Award co-funded a two month research 
visit of Denis Kramer at the HySA/Catalysis 
at the University of Cape Town (UCT). 

HySA/Catalysis is the lead organisation of 
a flagship program to establish a fuel cell 
industry in South Africa, the custodian of 
some 70% of the worlds Pt reserves. 

DK took advantage of the lab infrastructure 
at UCT to initiate research into protonation 
of rutile oxides, which might lead to novel 
proton-based storage materials and/or 
mixed proton-electron conductors for use 
in batteries and fuel cells. Currently, further 
samples are synthesised at UCT to be 
characterised in the UK. It is anticipated 
that this research will benefit from STFC 
facilities, especially to characterise protons 
(e.g., muon spectroscopy, neutron 
scattering).

The objectives and opportunities of the 
Network were disseminated via two well 
attended research seminars, contributions 
to the undergraduate education at UCT, 
and a number of individual and small group 
discussions. Three proposals evolved from 
these discussions to develop a lasting 
collaboration. 

⇢ Case Study 2

HySA/Catalysis, University of Cape Town (UCT)

UK collaborators will benefit from South 
Africa providing/co-funding researcher time 
and access to precious metal catalysts, 
while the collaboration with UK partners will 
enable access to research infrastructure 
and expertise to characterise and develop 
materials for electrochemical energy 
technologies. 

This sabbatical led to a successful proposal 
funded by the H2FC Supergen, which 
will enable collaborative development of 
catalyst support materials over the next 
two years.
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⇢ Public Engagement Activities UCell

About:

Founded in 2011, UCell is a team of 
PhD students, lecturers and industrial 
partners from University College London 
dedicated to researching, demonstrating 
and communicating renewable energy 
technologies. The team bring these 
technologies to life by powering events 
around the country with our hydrogen fuel 
cell system, and by actively engaging with 
diverse audiences. In 2014 UCell received 
an STFC futures Early Career Award that 
enabled us to participate in a range of 
festivals and events throughout the year. 

Events: 

UCell have powered a range of events  
from Glastonbury and Green Man festivals, 
to school and university showcases.

Outreach:

The UCell team are ambassadors for the 
engineering sciences and regularly attend 
events for school-aged children to engage 
them with renewable energy technologies. 
With the help of our demonstration kit, we 
are able to engage a diverse audience in 
discussion about anything from the science 
behind how fuel cells work to the wider 
future sustainable energy infrastructure, 
and how large-scale facilities play a role 
in developing these technologies. We have 
also presented our work and technologies 
in a more formal lecture setting to 
undergraduates. Without grants such as 
the STFC futures Early Career Award it 
would not be possible for us to carry out 
these activities and engage a wide range 
of the public on the topic of renewable 
energy and electrochemistry.

Info:

For more information, visit our 
website www.ucl.ac.uk/ucell or 
Tweet us @UCellFC

ucl.ac.uk/ucell @UCellFC /UCellFC
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Contact:
www.stfcbatteries.org

Dr Paul Shearing, UCL 
p.shearing@ucl.ac.uk

STFC




