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About the Project 

Although gas evolution is widely recognised as an important indicator of battery 

degradation, it remains difficult to determine when individual gases are generated, 

which electrochemical reactions produce them, and how gas generation relates to cell 

temperature, internal pressure, lithium plating and interphase degradation. A better 

mechanistic understanding is needed to distinguish normal ageing from early-stage 

failure and to design safer fast-charging strategies. 

• The student will combine controlled battery experiments with advanced gas 

analysis and electrochemical diagnostics. 

• The research is expected to include: 

• Measuring cell swelling, temperature and internal pressure during battery 

operation. 

• Using gas chromatography and mass spectrometry (GC-MS) to identify and 

quantify gases generated during fast charging and ageing. 

The project will use advanced analytical methods to identify important lithium-ion 

battery gases, including hydrogen, carbon monoxide, carbon dioxide and light 

hydrocarbons. It will establish quantitative links between gas composition, battery 

operating history and degradation mechanisms. 

Research Environment and Industrial Collaboration 

The project will be based at Imperial College London and conducted in close 

collaboration with Agilent Technologies. The student will work in an interdisciplinary 

environment spanning battery electrochemistry, degradation, safety, thermal 

behaviour, analytical chemistry and physics-informed diagnostics. 

The student will receive training in battery testing, experimental design, gas 

chromatography–mass spectrometry, electrochemical analysis, pressure and swelling 

measurements, scientific programming and data interpretation. 

Interaction with Agilent Technologies will provide exposure to industrial analytical 

methods and the practical requirements associated with battery testing and 

instrumentation. 



The successful candidate will also join the Faraday Institution PhD Researcher 

Training Programme, which includes technical training, workshops, cohort activities, 

industrial engagement and career-development opportunities across the UK battery 

community. 

Candidate Profile 

We welcome applications from candidates with a background in one or more of the 

following areas: 

• Chemistry or electrochemistry 

• Chemical engineering 

• Materials science and engineering 

• Mechanical engineering 

Applicants should have a strong interest in battery degradation and safety and be 

willing to undertake both experimental and data-analysis work. 

Experience in battery testing, electrochemistry, gas analysis, GC–MS, thermal 

analysis, pressure measurement or scientific programming would be advantageous 

but is not essential. Relevant training will be provided. 

The candidate should be self-motivated, able to work across academic and industrial 

environments, and have strong communication and teamwork skills. 

Equality, Diversity and Inclusion 

Imperial College London is committed to equality, diversity and inclusion. We welcome 

applications from candidates of all backgrounds and particularly encourage 

applications from groups currently underrepresented in engineering and battery 

research. 

Funding Notes 

This is a fully funded, four-year PhD studentship supported by the Faraday Institution, 

with industrial collaboration from Agilent Technologies. 

How to Apply 

The email subject line should be: Application – Faraday PhD in Battery Gas  

Applicants should initially send the following documents to 

electrochem.sci.eng.group@imperial.ac.uk: 

1.A curriculum vitae. 

2. A cover letter explaining the applicant’s relevant interest.  

3. Copies of relevant degree transcripts. 

4. Contact details for two academic or professional referees. 

mailto:electrochem.sci.eng.group@imperial.ac.uk


 

Due to the anticipated high volume of applications, secure digital tools, including 

automated screening tools and AI, may be used to support the initial review of 

application materials. These tools will support, rather than replace, human assessment, 

and all final shortlisting decisions will be subject to human review. By submitting an 

application, applicants acknowledge that their personal data will be processed in these 

ways for recruitment and selection purposes in accordance with Imperial College 

London’s applicable policies and the UK General Data Protection Regulation (UK 

GDPR). 

* For international students interested in our groups’ research, this funding is not 

suitable. However, you may still apply, but clearly identify your application as 

International, and we will screen your application to see if you would be eligible for any 

scholarships and we will be in touch if we would be willing to support your application. 

For all applicants, we may also retain your application and consider you for other 

funding opportunities in the future. If you wish to have your application and any 

associated data deleted at any time please email the same email address as above. 

Project advisor: 

Dr Jingwen Weng, Prof Gregory Offer 

Please note that, although informal enquiries are welcome, all application materials 

must be submitted to the designated application email address. Due to the anticipated 

high volume of applications, enquiries or application materials sent to personal email 

addresses may not receive a timely response or be considered as part of the formal 

application process. 


