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Partner University Manchester Metropolitan University 
 

Faculty/School/Department/Res
earch Centres 

Science and Engineering, Advanced Materials and 
Surface Engineering Research Centre 
 

Supervisory Team: please provide details of first, second, and where relevant, 
third supervisors for this project, and any external supervisors/advisors, where 
applicable 
First supervisor Prof Craig Banks 

 
https://www2.mmu.ac.uk/shs/staff/profile/index.ph
p?id=2432 

 
Second supervisor Dr Samuel Neale 
Third supervisor 
 

Peter Kelly 
 
https://www2.mmu.ac.uk/rei/staff/profile/index.php
?id=2539 

External/industrial supervisor The European Marine Energy Centre will 
allocate time to test the electrolyser units in 
harsh weather environments. 
 

Contact details for project (for 
informal applicant queries) 

Prof Craig Banks; c.banks@mmu.ac.uk  

DTA Programme(s): please tick which DTA programme(s) this project relates to: 
DTA Energy 

Project title Manufacturing highly efficient and scalable 
electrolysers via screen-printing technology  
 

Project description: please provide a brief description, using the headings given 
below, of the project (max. 450 words) which will used as part of the advertising 
material and will be placed in the public domain. Please also indicate whether 
there are any confidentiality/sensitivity/IP issues of the research which should not 
be made publicly available.  
 
 

https://www2.mmu.ac.uk/shs/staff/profile/index.php?id=2432
https://www2.mmu.ac.uk/shs/staff/profile/index.php?id=2432
https://www2.mmu.ac.uk/rei/staff/profile/index.php?id=2539
https://www2.mmu.ac.uk/rei/staff/profile/index.php?id=2539
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I. Scientific excellence 
The ability to use renewable energy generation techniques (wind, wave, solar, etc.) as 
the power source for water electrolysis (whereby hydrogen and oxygen gases are 
generated) has increased the attractiveness of hydrogen fuel cell technologies (FC). As 
“green” hydrogen can be used as a fuel source for FC’s to generate power, this offers 
a less polluting alternative to current fossil fuel based energy generation techniques. 
Acidic-based electrolysis typically involves two major reactions, the hydrogen 
evolution reaction (HER) and the oxygen evolution reaction (OER), which occur at the 
cathode and anode respectively. The currently accepted optimal catalysts for the HER 
and OER are platinum based compounds and iridium/ruthenium oxide, respectively. 
The high associated costs of these materials means that FC based technologies are 
currently not economically viable. Substantial research has focused on finding cost 
effective alternatives to Pt as the cathodic electrode material within electrolyzers, with 
particular attention being directed towards the use of 2D dichalcogenides (MoS2, 
MoSe2 etc.), which have shown to be useful electrocatalytic materials towards the 
HER. 
 

II. Clear aim and hypothesis 
This project will realise the manufacturing of mass producible aqueous based (acidic) 
electrolyser units based upon screen-printing technology. Highly efficient 2D 
nanomaterials for optimal hydrogen and OERs will be fabricated and incorporated into 
bespoke screen-printable inks. In order to allow the manufacturing of efficient 
cathodes allowing a complete and novel prototype electrolyser to be produced. 
 

III. Methodology and innovations 
The supervisory team has extensive knowledge the fabrication of novel 2D material 
and screen-printing techniques. The use of screen-printing allows scalable routes to 
fabricating electrocatalytic platforms for generating hydrogen at low cost and high 
efficiency. 2D materials will be design and fabricated using wet chemical techniques.  
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IV. Strategic relevance 
This project aligns to the strategy of the Advanced Materials and Surface Engineering 
Research Centre at MMU and 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. At scale, the 
cost reduction benefits for screen-printing technology is clear, however further 
investigation and projects will be developed that will review the types and forms of 
grid/off grid applications and how these will impact on the local markets 
product/material availability and need. 
 

V. Interdisciplinarity and fit with relevant DTA programme 
This project is highly interdisciplinary, combining elements of electrochemistry, 
material science, screen-printing and advanced manufacturing. It clearly fits the 
strategy of the DTA Energy Programme supporting the development of energy 
generation that is ‘stable, secure, and resilient to climate change and terrorism’. 
 
Lay summary (max 200 words) to be used for reference as part of the selection 
process where non-specialists are involved 
The ability to use renewable energy generation techniques (wind, wave, solar, etc.) 
as the power source for water electrolysis (whereby hydrogen and oxygen gases are 
generated) has increased the attractiveness of hydrogen fuel cell technologies (FC), 
e.g. hydrogen fuel cells. This project will utilise the benefits of 2D materials to 
generate hydrogen and oxygen that can be used to feed hydrogen fuel cells from 
water (known as hydrolysis). Our approach is to allow the mass production of 
electrolysers via screen-printing technology which allows the mass production of 
cost effectively electrolysers.   
 
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 
Placement with the European Marine Energy Centre will be offered.   
 
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 
These will be determined during year 1 of the PHD.  
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Scientific, economic and societal impact of the project 
The impacts of the project include: 
 
Development of a product with potential for deployment in the UK. This product, 
though initially targeted for its research potential, could be developed and deployed 
into the UK and global market. As the product is robust, scalable, mass producible 
and cost effective. The technology can be readily applied in the UK and elsewhere; 
 
Understanding the impacts, benefits, and challenges of a screen printing technology 
within the energy sector. With the move away from centralised production and central 
control of energy, combining this with the ability to manufacture, it is forecast that 
this could be a disruptive technology, outcompeting and replacing current hydrogen 
production methods. However, so far the impacts on jobs, import / export, value 
chains etc., is not understood and could form part of additional projects. The 
understanding of the impact caused upon these areas is critical if this project is to be 
successful post project completion; 
 
Development of a product that could help to unlock the distributed production of 
hydrogen worldwide. As the product design is robust, designed to be cheap to 
produce and easy to recycle, when coupled with a fuel cell it could replace diesel 
generators. 
 
 
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 chemistry or materials related course.  
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.  

 


