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  PhD position in Process Safety and Process Simulation of Electrified 
Chemical Processes M/F 

Duration: 3 years (Starting from October-November 2026) 
 

Salary: 2300 € gross/month  
 

Supervisors: Sébastien Leveneur (sebastien.leveneur@ircelyon.univ-lyon1.fr)  
 & co-supervisor: Naoufel Haddour (naoufel.haddour@ec-lyon.fr)  
 

Location: IRCELYON & Ampère (Lyon) 
 

Keywords: process electrification, cost evaluation, risk assessment, process analysis  

 

     Introduction to the e-FixedBed Project 

This PhD will be embedded in the e-FixedBed ANR project, which aims to develop a new 
generation of electrified catalytic reactors in which the heat required for chemical 
reactions is generated directly within the catalytic packed bed via Joule heating (Figure 1). 

Fig. 1: e-FixedBed concept presentation 

The research is conducted within a multidisciplinary consortium including: 

• CP2M – Lyon (Catalysis and reactor engineering) 
• ICPEES – Strasbourg (Catalyst design) 
• Ampère – Lyon (Electrical engineering and conductive materials) 
• IRCELYON – Lyon (Process safety and process engineering) 

Within this project, the PhD student at LSPC will focus on process safety and process 
analysis of electrified chemical reactors. 

      Research Objectives of the PhD 

The PhD student will contribute to the safe design and large-scale evaluation of 
electrified catalytic reactors. The research will focus on two major areas: 

1. Process Safety for Electrified Reactors 

The electrification of chemical processes introduces new safety challenges, including 
electrical hazards, thermal hotspots, and interactions between electrical and chemical 
systems. 

 

mailto:sebastien.leveneur@ircelyon.univ-lyon1.fr
mailto:naoufel.haddour@ec-lyon.fr
https://anr.fr/en/funded-projects-and-impact/funded-projects/project/funded/project/b2d9d3668f92a3b9fbbf7866072501ef-1f0f99fc50/?tx_anrprojects_funded%5Bcontroller%5D=Funded&cHash=c969e33aeb2fbf688a2695478cf7b16f
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The PhD student will: 

• Develop safety procedures for electrified catalytic reactors 
• Perform risk assessments for electrified chemical processes 
• Study electrical and thermal risks in catalytic packed beds 

2. Process Simulation and Process Flow Diagrams 

The PhD student will also participate in the process-scale evaluation of the electrified 
reactor concept. 

This includes: 

• Development of Process Flow Diagrams (PFD) for electrified processes 
• Integration of renewable electricity, electrolyzers, and fuel cells 
• Techno-economic analysis 

The student will perform multi-criteria assessments.  

🔬Expected Scientific Contributions 

The PhD will contribute to: 

• Development of risk analysis methodologies for electrified chemical processes 
• Safe integration of electric heating in catalytic reactors 
• Design of electrified process flowsheets 
• Evaluation of the techno-economic feasibility of electrified reactors 

This work addresses key challenges for the decarbonization of chemical industry through 
electrification. 
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        What you will gain 
•Strong expertise in process safety and risk assessment for electrified chemical processes 
•Hands-on experience with process simulation and flowsheet development  
•Exposure to electrified reactors, Joule heating, and energy-efficient catalytic processes 
•Publications in international peer-reviewed journals 
•Participation in international conferences and collaborative research projects 
•Training in a multidisciplinary environment at the interface of chemical and electrical 
engineering 
• Based in Lyon — widely regarded as the gastronomic capital of France — the position 
offers both scientific excellence and a vibrant lifestyle. 
 

   Requirements:  
Education 
Master’s degree in: 

o Chemical Engineering 
o Process Engineering 
o Industrial Risk / Process Safety 
o Energy Engineering 

 

Required Skills 
Strong knowledge in at least two of the following areas: 

• Process safety / risk analysis 
• Process simulation 
• Process Flow Diagrams (PFD) 
• Chemical reaction engineering 
• Energy systems 

 
Experience with the following tools is highly desirable: 

• Aspen Plus 
• ProSim 
• Matlab / Python (optional) 

 

Languages 
• Good level of English (written and spoken) 

 

Personal Skills 
• Ability to work in multidisciplinary teams 
• Interest in energy transition and electrified processes 
• Strong analytical and problem-solving skills 
 

       How to apply and get further information:  
The candidates should send a detailed curriculum vitae, a motivation letter, a transcript of 
record (Bachelor and Master), and other valuable documents (recommendation letters, 
language and degree certificates, awards, etc.). These documents must be sent via the 
following website Portail Emploi CNRS - Job offer - PhD position in Process Safety and Process 

Simulation of Electrified Chemical Processes M/F  
(https://emploi.cnrs.fr/Offres/Doctorant/UMR5256-SEBLEV-002/Default.aspx) 
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Assessment 
The candidate assessment is a two-step evaluation. The candidates will be evaluated by a 
jury of three researchers (including Sébastien Leveneur and Naoufel Haddour). 

In the first step, the jury will evaluate the different applications based on the provided 
documents. The selection of the candidates for the second step (i.e., interview in English) 
will be done based on the quality of their chemical engineering and chemistry education 
(courses and marks), their abroad experience in research or other activity, their language 
skills (mainly English), the relationship between their master thesis and this doctoral thesis, 
their scientific publication (article and/or communication on congresses), their 
recommendation letters and the quality of their resume and motivation letter. 

In the second step, the selected candidates (from the first step) will pass an interview. This 
interview can be done online via video conference calls. The interview will last ca. 15 minutes 
per candidate, during which the candidate will present themselves and describe their 
research activities. The evaluation will be done based on their presentation, the quality of 
their responses, and their motivation to do this thesis. 

1. Create an account
2. Apply


