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The University has a strong commitment to clean energy, with more than 80 researchers working in this area.  Scientific research strongly focuses upon new generation and storage technologies and this is paralleled with strong activities in the social sciences relating to sustainability.  Prof John Irvine FRSE, FRSC (St Andrews) is well recognised for world-leading activity in energy materials, fuel cell and energy conversion technologies. He has 400 refereed publications (h-index of 54), has trained 50 PhD students and was awarded the RSC Sustainable Energy Award in 2015, previously being awarded RSC Materials Chemistry (‘09), Bacon (‘03) and Beilby (‘99) awards/medals. He has published 10 high level Nature publications and was re-elected European Councillor of the International Society for Solid State Ionics in 2015. He has led two EU research training networks, 1 ESF programme and 1 EU project. He led the Scottish Hydrogen and Fuel Association for 6 years to 2013 and is co-Director of the Energy Technology Partnership. He has led 3 EPSRC platform grants, led the Delivery of Sustainable Hydrogen Supergen and is Co-director of the current Supergen Hydrogen and Fuel Cell hub. He was an EPSRC Senior Fellow 2006-11, is PI or CoI on 10 current EPSRC related grants including the St Andrews Advanced Materials Capital for Great Technologies award. There is also very significant Industry, EU and government funding with a total overall current portfolio of around £11M. His research interests include solid state ionics, new materials, ceramic processing, electronic conductors, superconductors, electrochemistry, photoelectrochemistry, fuel cell technology, hydrogen, electrochemical conversion and heterogeneous catalysis.

Dr Mark Cassidy (St Andrews) is a Senior Research Fellow and materials process specialist with over 20 years’ experience of energy materials development. A major focus of his work is the integration of new materials into devices, in particular the application of ceramic thick film techniques and the tailoring and engineering of microstructures and interfaces. He has significant industrial experience with 10 years in several globally leading fuel cell companies. He takes a keen interest in developing the key interface between strategic research, pre-commercialisation development and industrial collaboration, accelerating the transfer of results from fundamental discovery towards practical application. This wide range of experience makes him well placed to facilitate cross disciplinary activities within the core team and engage with industry. He has co-authored 25 papers and has 3 granted patents. He is currently a Co-Investigator on 4 current EPSRC grants.
Dr Cristian-Daniel Savaniu, MRSC (St Andrews) is a Senior Research Fellow currently engaged in research on advanced energy materials and processing techniques, with applications in catalysis and electrochemical devices such as fuel cells. His work focuses on preparation of specific materials using low temperature solution methods, deposition of thin films of proton and ionic conducting electrolytes and development of ceramic SOFC anodes. He has a keen interest in understanding the solid-solid, gas-solid and liquid-solid interactions occurring at the interface of perovskite materials, with the scope of favourably tailoring their properties. He has 30 refereed papers (h-index 14), including one in Nature and co-authored two patents. He has been a PI and Co-I on several EPSRC projects.

Applications are in invited for a postdoctoral researcher to take part in this collaborative programme, spearheading the St Andrews activity.  In particular he/she will investigate the topics below as well as engaging the broad associated Network.

Overall Project

Multiscale Tuning of Interfaces and Surfaces for Energy Applications

Irvine, Cassidy, Savaniu (St Andrews) 

Binner, Button (Birmingham), 

Parker (Bath)




 Poon, Clegg, Thijssen (Edinburgh)

Our aim was to establish a Core Activity within the UK Centre for Advanced Materials for Energy Generation and Transmission along the lines of the national Supergen Consortia in Energy Engineering. We are one of three Cores comprising an overall Centre activity and expect to play an important role in delivering such a Centre. Our focus is on the most critical element in many manifestations of Energy Materials applications, the interfaces between the active elements. The interface between active components and, indeed, the surface are usually of great importance in determining the functionality of any energy materials application. For example, the critical region determining the performance and lifetime of most electrochemical systems is normally at the electrode side of the electrode/electrolyte interface.

The proposal is split into three components: (1) Platform Research within the Core (60%); (2) Flexible Funding for collaborative research with University & Industry Partners outside the Core (30%), using which we will seek to build up capability through pump-priming and proof of concept studies. Thirdly, this will be strongly supported through interactions and collaborations through (3) Networking and Outreach (10%). The grouping not only offers strong expertise in a broad range of Energy Materials, but also brings together diverse skills and disciplines in a highly complementary manner to address exciting research challenges at Energy Materials interfaces.

Topic

The interface between active components and, indeed, the surface are usually of great importance in determining the functionality of any energy materials application. For example, the critical region determining the performance and lifetime of most electrochemical systems is normally at the electrode side of the electrode/electrolyte interface. Typically this electrochemically active region only extends a few microns and for best performance involves intricate structures and nanocomposites. Much of the most exciting recent research involves understanding processes occurring at this interface and in developing new means of controlling the structure at the nanoscale
. In the Core activity of this project we bring together complimentary skills to address this key element of the Energy Materials portfolio. Not only is this a particularly important area of research, it also transcends well beyond the normal barriers between topics and disciplines.

St Andrews brings a broad and extensive activity addressing many areas of energy materials. It is a chemistry-led approach that specialises in discovery, characterisation and evaluation, especially of inorganic oxides, but also has capability in processing.

Research 

The core research programme will address topics relating to optimisation of interface structures, morphologies and compositions to enhance performance, longevity and value, St Andrews will mainly address the following. 

4.1 Control of Defect and Interface Chemistry for Improved Energy Materials  When creating new materials and structures, scientists often seek to develop defect-free compositions as these are the easiest to manipulate and understand. It is widely assumed that any deviations from ideality can be addressed by small perturbations from stoichiometry; however, this rules out some really powerful strategies to enable functionality. This is particularly so for Energy Materials, where non-stoichiometry and defects in materials and at interfaces afford increased ionic mobility, easier electrochemical processes and enhanced catalytic activity. Thus there is a need to address new strategies to manipulate defect chemistry to control electrical and electrochemical properties of materials and their interfaces. 
4.1.1 New strategies to manipulate defect chemistry to control electrical and electrochemical properties of materials and their interfaces Surfaces decorated with uniformly dispersed catalytically active nanoparticles play a key role in many fields, including renewable energy and catalysis
. St Andrews have recently demonstrated that the concept of growing nano-size phases from perovskites can be achieved with a wide range of metals and even oxides when the nonstoichiometry of the perovskite, and thus its defect chemistry, are carefully tailored. The phenomenon has also been demonstrated to be strongly influenced by surface reorganisation characteristics. The generality of this approach means that it can be extended to inspire the formulation of new oxide systems and sophisticated materials with advanced functionality
. This redox exsolution enables a new dimension in the preparation of confined metal particles with unique functionality otherwise inaccessible by conventional preparation methods. For example, catalytically active Ni metal particles can be conveniently exsolved in situ within minutes at the fuel-electrode side of a SOEC consisting of an A-site deficient titanate perovskite layer
.

The researcher will work to extend this controlled exsolution from first row transition metals to other metals, including Platinum Group, and to apply it to catalytic and low temperature electrochemical systems. This will then be implemented in controlled porosity structures to tune electrocatalysis for a range of energy material applications. Both chemical and electrochemical activation will be investigated. Key attributes are the ability to minimise target loading on particular interfaces in the energy materials device.

4.1.2 Development of supported electrodes for high scale manufacture of high rate capability batteries The infiltration of particles or impregnation of precursor solutions are important routes to prepare supported nanoparticles in catalysis and more recently fuel cell electrodes. Demonstration of infiltration of particles to give good rate capabilities has recently been achieved by pressing oxide pastes into a metal foam
,
. Whilst these are clear demonstrations of feasibility, there is much scope for process optimisation and development. A related technique is solution impregnation, which, for example, has recently been developed for fabricating composite SOFC electrodes at lower temperatures
. This method involves preparing a porous scaffold of the electrolyte material bonded to either surface of the dense electrolyte layer, then infiltrating this porous layer with catalytic and electronically-conductive components. In the infiltration procedure, a precursor solution containing dissolved salts of the constituent ions of the material to be produced is first added to the porous scaffold. This is then dried and calcined in air at elevated temperatures to coat the scaffold. Scale up of this impregnation technology has recently been demonstrated for SOFC cells of an area of 5 cm x 5 cm
. Particularly important work has been performed in St Andrews as our contribution to the METSAPP EU project where we impregnated porous steel supported SOFCs to successfully create different perovskite and spinel phases containing Mn, Ni, Cr, Fe etc
.

Two approaches will be adopted to impregnate conducting metal substrates of high porosity. The more basic will involve impregnating porous metal supports with pre-synthesised electrode materials prepared as slurries with added conductive agents and binder – a technique that has been successfully demonstrated for LiFePO4. This technique will permit the use of a complete range of electrode materials. A second, more advanced, technique will involve impregnation of the porous metal substrates with solutions containing the appropriate cation stoichiometry. These will be dried, re-impregnated and then fired, possibly under vacuum. LiFePO4 will form readily at relevant temperatures. We anticipate small particles, excellent current collector electrode interfaces, giving high rate, good reversibility all at low cost and easy scalability.

	Job Description




	Job Title: Research Fellow
School/Unit: Chemistry
Reporting to: Professor John Irvine
Job Family: Academic Research
Duration of Post: 12 months initially, extension to 3 or 4 years is anticipated

	Working Hours: Full Time/36.25 hours per week 
Grade/Salary Range: 6/£32,004-£34,956 per annum
Reference No: AR1842MR  
Start Date: As soon as possible


	Main PurPurpose of Role


To perform research in Energy Materials, advancing the state of knowledge, publishing high impact papers and driving innovation 
	Key DutiDuties and Responsibilities


1. Laboratory research
2. Independent thinking
3. Keep abreast of literature
4. Reporting
5. Safe working
6. Developing experimental skills
7. Data analysis
8. Drafting Manuscripts
9. Working with PhD students, providing guidance
Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	PhD

	
	

	Experience & Knowledge
(examples of specific experience and knowledge sought) 


	Expertise in at least one of
Solid State Chemistry,
Solid Oxide Fuel Cells,

Electrochemistry,

Ceramics


	
	Application form

	Competencies & Skills
(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	Independent thinking
	Team Working,
Report writing,

Technical aptitude
	Application, reference and interview

	Other Attributes/Abilities 
(if applicable)
 
	
	
	


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.
	Other Information
  


We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref: AR1842MR 
The University of St Andrews is committed to promoting equality of opportunity for all, which is further demonstrated through its working on the Gender and Race Equality Charters and being awarded the Athena SWAN award for women in science, HR Excellence in Research Award and the LGBT Charter;  http://www.st-andrews.ac.uk/hr/edi/diversityawards/. 

The University of St Andrews is a charity registered in Scotland (No SC013532).

	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.
You are required to undertake the Information Security Essentials computer-based training course and adhere to its principles alongside related University Policy and Regulations.
You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews.

You have the responsibility to engage with the University’s commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.

	The University & Town 




Founded in the early 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the town of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the ‘Home of Golf’ and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 30% of the local population.

The University of St Andrews is a diverse and international community of over 10,500, comprising students and staff of over 120 nationalities. It has 8,200 students, just over 6,600 of them undergraduates, and employs approximately 2,540 staff - made up of c. 1,190 in the academic job families and c 1,350 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them Former Scottish First Minister Alex Salmond and the novelist Fay Weldon. In the last 90 years, the University has conferred around 1000 honorary degrees; notable recipients include Benjamin Franklin, Rudyard Kipling, Alexander Fleming, Iris Murdoch, James Black, Elizabeth Blackadder, Tim Berners-Lee and Hillary Clinton.   

The University is one of Europe’s most research intensive seats of learning. It is the top rated university in Scotland for teaching quality and student satisfaction. In the Research Excellence Framework (REF) 2014 the University was ranked top in Scotland for quality of research output and one of the UK’s top 20 research universities.

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times and The Sunday Times, The Guardian and The Complete University Guide. In the 2014/15 Times and Sunday Times Good University Guide, St Andrews is ranked 3rd in the UK, behind only Oxbridge. The same guide has named St Andrews its Scottish University of the Year in 2013 and 2014. The University has eight times been named the top multi-faculty university in the UK in the National Student Survey – a direct reflection of the quality of teaching, assessment and facilities. In international and world rankings St Andrews scores highly for teaching quality, research, international outlook and citations. In the 2014 Times Higher Education World Rankings St Andrews is 14th in the world for International Outlook, 33rd for research and teaching in Arts and Humanities and 81st for Citations. It is ranked 111th overall in the Times Higher Rankings and 88th in the QS University World Rankings. 

Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2012 the University received on average 12 applications per place. St Andrews has highly challenging academic entry requirements to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally, while the growth in research-active sciences and medicine has been accommodated at the North Haugh on the western edge of St Andrews.

As the University enters its seventh century, it is pursuing a varied programme of capital investment, including the refurbishment of its Main Library and a major investment in its collections, the opening of a research library, the development of a major arts centre, the refurbishment of the Students’ Union, and the development of a wind-farm and green energy centre to offset energy costs.
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