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  Postdoctoral Researcher in Reaction Engineering, Flow Calorimetry & 
Thermal Safety 

 

Duration: 2 years (Starting from October-November 2026) 
 

Salary: 2320 € gross/month  
 

Supervisor: Sébastien Leveneur (sebastien.leveneur@ircelyon.univ-lyon1.fr)  
 

Location: IRCELYON  
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The development of safe and cost-efficient processes requires having multifactorial kinetic 
models [1]. Such kinetic models were evaluated not only in isothermal modes but also in 
non-isothermal modes and the multiphasic aspects are considered (evaporation, phase 
changes, etc). Such models can aid in finding the optimum operating conditions between 
safety and production [2].  

From a process safety perspective, one of the main risks is thermal runaway, which accounts 
for ca. 25% of accidents in the chemical industry [3]. This risk is a persistent problem in the 
chemical industry because processes are usually optimized under isothermal conditions 
within a narrow temperature window; thus, when a temperature deviation occurs, it is 
difficult to predict its extent. Therefore, there is a need to develop multifactorial kinetic 
models based on experiments performed in isothermal and non-isothermal modes.  

From a cost evaluation perspective, most kinetic models are conducted in isothermal mode, 
and some cost, energy, and production considerations may be overlooked. In exothermic 
reactions, the heat released can be used to power other high-energy-consumption units, 
such as distillation.  

From batch to flow, it was—is—will be the motto in chemical engineering. This change 
is not always easy at an industrial scale, but also at a lab scale.  

Classically, the thermal risk assessment is performed under batch and adiabatic conditions 
[4-6] to be as conservative as possible, i.e., the worst-case scenario. Even in the last 15 years, 
there was a big effort to use a flow reactor to develop kinetic models [7], such an approach 
is still modest at the lab scale. 

The postdoc's role will be to study exothermic reactions, such as the oxidation of 5-HMF 
or furfural, in a flow calorimeter.  A Fluitec flow calorimeter will be used [8-9].  
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🎓 What you will gain 
• Strong expertise in advanced kinetic modeling 
• Hands-on experience with calorimetric instrumentation 
• Publications in high-impact journals 
• Participation in international conferences 
• Interdisciplinary training environment 
• Based in Lyon — widely regarded as the gastronomic capital of France — the position 
offers both scientific excellence and a vibrant lifestyle. 
 
Requirements:  
-Doctoral degree in chemical engineering with good knowledge in chemical reaction 
engineering; 
-Experience in experimental work and solid background in analysis; 
-The candidate should have good knowledge of kinetic modeling.   
-Fluent in English. 
 
How to apply and get further information:  
The candidates should send a detailed curriculum vitae, a motivation letter, a transcript of 
record, doctoral degree, recommendation letters, and other valuable documents ( 
language and degree certificates, awards, etc.). These documents must be sent to 
sebastien.leveneur@ircelyon.univ-lyon1.fr before the 1st of June 2026. 
 
Assessment 
The candidate assessment is a two-step evaluation. 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 doctoral thesis and this post-doctoral position, 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 by video conference calls. The interview procedure will last ca. 
45 minutes per candidate, and the candidate will present themselves and describe their 
research activities. The evaluation will be done based on their presentation, quality of their 
responses, and motivation to do this thesis. 
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