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I. A hydrogen fuel cell is an electrochemical cell, consisting of an anode, a cathode, and an electrolyte 
or membrane. The efficiency and performance of the fuel cell is inextricably linked to the properties of 
the materials used for the electrodes and electrolyte. By employing flexible and scalable production 
techniques, this project will advance the state-of-the-art through the development of new materials for 
applications as electrocatalysts and electrolytes in PEM and solid oxide fuel cell systems. 

 

II. Clear aim and hypothesis. The aim of this project is to develop novel materials for fuel cell 
electrocatalysts with enhanced properties. Our hypothesis is that these novel materials can be 
produced by magnetron sputtering techniques, either by direct deposition onto electrode materials 
or by deposition onto nanoparticles, which can subsequently be incorporated into inks for screen 
printing.  

 

III. Methodology and innovations. The supervisory team has extensive knowledge of magnetron 
sputtering and screen printing techniques. These techniques will be used in new and innovate ways to 
develop electrocatalyst materials that approach current materials, such as platinum in performance, 
but exceed it in terms of efficiency and cost. For example, reactive co-sputtering will be used to deposit 
solid oxide electrolytes, based on materials such as yttria-stabilised zirconia, but doped with additional 
compounds to enhance performance. Other new materials will include GDC; gadolinium doped with 
ceria, which offers benefits over current solid oxide fuel cell electrolytes. GDC is usually produced by 
complex multi-stage chemical processes, but here we will produce the electrolyte in a single stage, 
‘clean’ process. Also, a powder sputtering technique, developed at MMU, will be used to deposit novel 
2D materials, such as MoS2, MoSe2 and for the first time, WS2 and WSe2, onto nanoparticles. The coated 
nanoparticles will then be incorporated in inks for screen printing of electrodes. The use of screen 
printing, already demonstrated by the project team, offers a highly efficient and scalable means of 
fabricating electrocatalytic platforms.  

 

IV. Strategic relevance. This project fits the strategy of the Advanced Materials and Surface Engineering 
Research Centre at MMU, in terms of developing new functional materials and manufacturing 
techniques with the potential for commercial exploitation. It will also be highly complementary to the 
Manchester Fuel Cell Innovation Centre newly established at MMU, which also offers the opportunities 
for strong industrial engagement. Nationally, this project meets the aims of the Government’s Industry 
Strategy and Global Challenges, in terms of clean, sustainable energy. 

 

V. Interdisciplinarity and fit with relevant DTA programme. This project is highly interdisciplinary, 
combining elements of surface engineering, electrochemistry, material science and advanced 
manufacturing. It fits the strategy of the DTA Energy Programme to support the development of 
energy generation that is ‘stable, secure, and resilient to climate change and terrorism’. 
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Lay summary (max 200 words) to be used for reference as part of the selection process where 
non-specialists are involved 
 Hydrogen fuel cells offer the potential for clean, abundant, renewable energy. They are simple in concept, 
requiring only hydrogen and oxygen supplies and producing only water as a waste product. However, they 
are highly demanding in terms of the properties of the materials that make up their key components. They 
require either expensive catalysts, such as platinum, or complex oxide materials that are very sensitive to the 
operating conditions of the cell. These issues have held back the deployment of fuel cells in many areas. We 
are proposing to utilise new developments in coating deposition and screen printing techniques to produce 
novel materials for incorporation into fuel cell assemblies. These new production techniques will allow us to 
develop novel materials, which cannot be produced by current techniques, that will offer enhanced 
performance and reduced costs, compared to existing materials. Furthermore, these production techniques 
are ideally suited to industrial scale-up to allow commercial exploitation of candidate materials.  
 
Industrial/Employer placement opportunity please include details, where known, of any external 
placement opportunities or collaborations available to the student as part of the project 
We are currently collaborating with Teer Coating Ltd., (part of the Miba Coatings Group, based in Droitwich) 
in the development of coating materials for fuel cell applications. Teer Coatings are very long standing 
collaborators of the Surface Engineering Group at MMU and regularly support placements. Thus, we would 
expect this project to offer a placement opportunity with them.  
 

International placement opportunity please include details, where known, of any potential 
international placement opportunities or collaborations available to the student as part of the 
project 
We have just instigated a new collaboration with Hewlett Packard’s 3D Materials and Advanced Applications 
Lab in Oregon.  They are very enthusiastic about working with us in the incorporation and functionalisation of 
coated nanoparticles in screen printing inks. We believe that this relationship may lead to an international 
placement opportunity. We have also established a relationship with the Fuel Cell Lab at the University of 
Franche-Comté (UFC) located in Belfort, France. The lab is a part of FCLAB federation that gathers research 
groups working in the field of fuel cell systems and hydrogen energy.  UFC lab is equipped with bespoke built 
in –house fuel cell testing facilities allowing performing testing in static and dynamic modes up to 10 kW at 
variable environmental conditions (humidity and temperature). The environmental chamber is also equipped 
with a mechanical vibration platform allowing testing at conditions simulating cell performance in dynamic 
mode for transport applications. The group, however, lacks in materials design, therefore is very enthusiastic 
about joint projects with institutions, such as the MFCIC, having strong materials development platforms, 
capable of developing novel components for fuel cells that could then be tested in the FCLAB in Belfort. We 
believe that this relationship will lead to joint research projects and fruitful collaborations between our 
institutions.     
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Scientific, economic and societal impact of the project 
Hydrogen fuel cells offer the potential to provide a clean, abundant, secure and renewable energy supply for 
domestic, transport and combined heat and power requirements. Despite their obvious potential, they are yet 
to make the economic or societal impact that has been predicted for some time. However, increasing concern 
about the environmental damage caused by burning fossil fuels (poor air quality, climate change, damage 
caused by extraction, etc.), and increasing national desires for secure, renewable energy sources ensures that 
there is an increasing demand to develop the infrastructure required to move towards energy supplies 
underpinned by hydrogen and other renewable sources. However, in comparison to wind, solar or tidal 
sources, hydrogen offers much greater convenience and ease of use as an energy source, because it is much 
similar in nature to oil and gas as a fuel source. Consequently, most energy forecasts see the contribution of 
hydrogen to the nation’s energy portfolio increasing significantly in the next decades. The potential economic 
and societal impact of projects such as this are, therefore, very strong. In addition, projects that seek to address 
the significant scientific challenges in producing efficient, economic and durable fuel cell also have great 
impact. 
Additional admissions requirements: please state if there are any specific admissions requirements 
for this project i.e. subject specific degree qualifications or disciplines, relevant skills, experience 
etc 
Applicants must have IELTs score of at least 6.5, with no less than 6 in any component.  
 
Applicants must have a good degree in engineering, chemistry or materials related course. A higher degree 
(Masters or PhD) and relevant research track record would be an advantage. 
 
Refer to the job specification for the selection criteria. The position is based in Manchester Metropolitan 
University’s John Dalton Building in Manchester city centre. The work will take place in the Surface Engineering 
Laboratory and the Manchester Fuel Cell Innovation Centre – both of which are equipped with state-of-the-
art research and testing facilities. Manchester is a large, cosmopolitan city and the university has over 38,000 
students, including over 7,000 postgraduates.  

 

 


