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Professor Nigel Brandon 

H2FC Supergen Hub Director, 
Dean of Engineering, Imperial College London

Today’s event on Social Media: #h2ahead



History

• 2003 - the first EPSRC Supergen investments in hydrogen 

• Interest in hydrogen has ebbed and flowed ever since

• Hydrogen solutions have never been more recognised or 
urgent globally - contributing to Net Zero and energy security

• So let’s reflect on the impact of over £50M of UKRI investment 
through EPSRC - and the future of the sector



Activity timeline
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Hydrogen and Fuel Cells Supergen Hub, Core Research
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Enhancing Impact

£21M

Supergen Fuel Cell Consortium - Powering a Greener Future

Delivery of Sustainable Hydrogen

UK Sustainable Hydrogen Energy Consortium

CDT in Hydrogen, Fuel Cells and their Applications

CDT in Fuel Cells and Their Fuels – Clean Power for the 21st C

£5.1M

£4.9M

£5.5M

£4.4M

£6.5M

£5.9M

Sustainable Hydrogen Centre



Governance

Advisory Board

H2FC Research Network

Management Board

An additional 100+ academics 

representing a further 30+ institutions 



The H2FC Supergen Hub - Objectives

Transformational 
Research

Informing 
Stakeholders

Building Networks

that enables the application of hydrogen 
and fuel cells in the energy landscape

of the roles and benefits of hydrogen 
and fuel cell technologies

between the academic research base and 
industry, builds partnerships across the sector



Making hydrogen fly – manufacturing 
technology and industrialisation

Dr Katy Milne
Hydrogen Programme Director,

High Value Manufacturing Catapult



Impact of the Hydrogen and
Fuel Cells Supergen Hub

Management Board



Our Hub in Numbers

1300+
NETWORK

MEMBERS

32
PROJECTS 

FUNDED

600+
PAPERS IN HIGH 

IMPACT JOURNALS

34
INDUSTRIAL 

PARTNERS

21
UK 

UNIVERSITIES

8
OVERSEAS 

UNIVERSITIES

4
PATENTS

6
WHITE PAPERS

100+
PHD STUDENTS 

IN CDTs

~£49M
LEVERAGED

FUNDING



Research Themes

Hydrogen Safety

Policy, Economic and Social Aspects 

Hydrogen Systems and Applications

Others

PEM Fuel Cells

SOFC & Electrolysis

Hydrogen Production

Hydrogen Storage



Mapping Hydrogen research across the UK



Socioeconomics and Policy

Green hydrogen standard

20202019201820172016201520142013

IEA Hydrogen

Hydrogen for 
heating

Hydrogen for 
clean growth

White 

papers:

20222021

Economic 
Impacts

Energy 
Security

Future Energy 
Systems



Hydrogen and industrial decarbonisation

Net -ve

Deeper and cheaper with
CCS and hydrogen



Blue Hydrogen Production

Hydrogen production is a 
complex multi-reactor process

Carbon dioxide capture is end-
of-pipe and adds expense

Solution – replace multiple 
reactors and the separation 

unit with a single reactor able 
to produce separate streams 

of hydrogen and CO2

Newcastle University developed 
a dynamically operated reactor

Lowers capital & operating cost 
and reduces process footprint.

Demonstration is now 
proceeding at a 5 kW 
equivalent rate of hydrogen 
production



Hydrogen Storage
in Metal Hydrides

Relative improvements: in cycle life in lower 
purity hydrogen; and in initial hydrogen 
activation.

Remaining challenges are: characterising 
affects of different gas impurities; and scale-
up of alloy synthesis

Metal hydrides allow hydrogen to be 
stored in a very small system volume.

However, metal hydrides are heavy, 
expensive, and can degrade in impure 

hydrogen.

Solution – Develop less expensive hydrides: 
change composition and microstructure.

H2FC researchers at the University of 
Birmingham have developed Ti-based 

alloys via alloying and surface treatment. 

Absorption- Desorption cycles for Ti-based alloy



Hydrogen Storage in 
Nanoporous Materials

Realising low volume and 
low mass hydrogen storage 
systems is a major research 

challenge.

High-pressure gas and liquid 
H2 are common though 

demanding options.

Solution – Storage in 
nanoporous solids at closer 

to ambient conditions.

H2FC researchers at the University 
of Bath have discovered an 
ultrahigh density state of H2 in 
certain carbon nanopores.

Hence practically useful storage 
capacities may be possible in 
carbon materials.

Scale up materials synthesis is 
being developed including to 
form novel composite sorbents.

Carbon 173 (2021) 968
ACS Nano 9 (2015) 8249



Nanoengineering Interfaces                          
for Solid Oxide Electrolysis

Solid oxide cells offer high 
conversion efficiency in both 

fuel cell and electrolysis modes

Electrochemical reactions in 
SOCs occur at fine interfaces 

between electrocatalysts and 
electrode supports 

Tailoring these interfaces 
delivers performance and 

durability

Two approaches hove been 
optimised at St Andrews 

Exsolution of electrocatalyst 
nanoparticles under redox or 
electrochemical switching delivers 
high rates of hydrogen 
production.

Chemical infiltration of catalyst 
particles onto mixed ion 
conducting interlayers on 
electronically conducting 
substrates is a novel and effective 
route to effective SOCs

University of 

St Andrews

Electrolyte

Electrode with in situ 
exsolved metal particles



Non precious metal
fuel cell catalyst

Most fuel cells use rare and 
expensive metals to catalyse 
their main chemical reaction 

Typically platinum, catalysts 
account for 60% of the cost 

Solution - replace expensive 
rare metals with abundant and 
cheap composite alternatives

Imperial College London 
developed an alternative using 
Iron, Carbon and Nitrogen

Lowers cost and viability for 
sustainable mass production

Achieves performance close to 
platinum and technology could 
be used in other applications
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Breakthrough Safety Technology
Self-venting (TPRD-less) Tank

Tanks with thermally activated 
pressure relief devices (TPRD) are 

currently used for hydrogen storage. 

TPRD can fail in localised or low 
intensity fires, or when it is blocked in 

incident. Multiple tanks with TPRD and 
vent lines is a serious problem for 

hydrogen storage rooms, e.g. 
onboard of trains, etc.

Solution – use experimentally 
validated explosion free in any fire 

self-venting (TPRD-less) tanks designed 
following the microleak-no burst, 

mLNB, safety technology.  

Unprecedented level of safety of 
invented at Ulster hydrogen 
storage tanks for inherently safer 
use onboard of vehicles and at 
HRS, in garages and storage 
rooms on trains, ships, planes:

▪ No blast wave! 

▪ No fireball!

▪ No projectiles!

▪ No long flames! 

▪ No pressure peaking 
phenomenon at garages and 
storage rooms!

▪ No loss of life and property!



Hydrogen and Fuel Cell 
Training and Education
A fast growing industry requires 
a firm base of trained and 
capable staff across all 
expertise levels, from 6 
(technicians) to 8 (PhD). 

Industry is already complaining 
about a lack of experienced 
candidates.

University of Birmingham and its 
partners are delivering a set of 
educational and training 
measures aimed at tackling 
this challenge.

- Centre for Doctoral Training in 
Fuel Cells and Their Fuels

- MSc programme in Fuel Cells 
& Hydrogen Technologies 
(a world first)

- Technician training (level 6) in 
blended mode

- Continuous Professional 
Development training across 
a choice of 16 modules



CASE STUDY - BATH H2FC ALUMNI
Dr Mi Tian
Lecturer

University of Exeter

Dr Sébastien Rochat
Lecturer

University of Bristol

Prof Valeska Ting
Professor

University of Bristol

Dr Rob Dawson 
Lecturer

University of Sheffield

Dr Kate Kraśna
Senior Researcher

Helmholtz-Zentrum Hereon

Dr Nuno Bimbo
Senior Lecturer

University of Southampton



Industry Workshops

Annual Assemblies

Research Conferences

Event highlights

White Paper launches

ECR Training

Community Engagement

International Delegations



Engagement highlights – digital network

E-newsletter

- 1372 subscribers (and climbing)

@H2FCSupergen

- 1442 followers

(Group)

- 652 Followers



The H2FC Supergen Hub back-catalogue:

W W W . H2FCSUPERGEN . C O M



Thank you


