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Duration: 3 years (Starting from October-November 2026)
Salary:~2300 € gross/month

Supervisors: Sébastien Leveneur (sebastien.leveneur@ircelyon.univ-lyon Lfr)
&co-supervisor: Carine Michel (carine.m ichel@ens-lyon .fr)

Location: IRCELYON & LCH

Keywords: Kinetic modeling,calorim etry,thermalrunaway, biom ass valorization

At the lab scale,when we think about chemicalproduction,the focusis on optimizing yield,
distribution, or conversion by testing different operating conditions (pressure,
concentration, temperature, etc.) and at isothermal conditions. Then, we develop kinetic
models, but these models are reliable only for operating conditions quite close to the
optimum production conditions and in isothermalconditions.

By working at isothermalconditions,one aspect could be overlooked:heat transferand the
risk ofthermalrunaway. Thermalrunawayremains a significant safety risk in the chem ical
industry,accounting fornearly 25% ofaccidents [1].

The QUANTASTIC project (ANR-25-CE51-7405) aim s to develop innovative methodologies
forearly detection and mitigation ofthermalrunawaybycombining:

-Multifactorial kinetic m odelling
-Calorim etry
-Quantum chem istry (DFT)

-Artificial intelligence

This thesis willevolve in the framework of QUANTASTIC project (ANR-25-CE51-7405).

Our previous research showed that biom ass valorization involves exotherm ic reactions that
could lead to thermalrunaway scenarii [2-4].

The QUANTASTIC’s consortium fiercely believes in combining chemical reaction
engineering and DFTcalculation for a betterunderstanding ofthermalrunawayreactions.


mailto:sebastien.leveneur@ircelyon.univ-lyon1.fr
mailto:carine.michel@ens-lyon.fr
https://anr.fr/en/funded-projects-and-impact/funded-projects/project/funded/project/b2d9d3668f92a3b9fbbf7866072501ef-b063d02da1/?tx_anrprojects_funded%5Bcontroller%5D=Funded&cHash=9de3f263e5c3c282e575b84b5d9917f8
https://anr.fr/en/funded-projects-and-impact/funded-projects/project/funded/project/b2d9d3668f92a3b9fbbf7866072501ef-b063d02da1/?tx_anrprojects_funded%5Bcontroller%5D=Funded&cHash=9de3f263e5c3c282e575b84b5d9917f8

@ I rce lyO n I E h Université Claude Bernard'i : \l.._;ron 1

SUR LA CATALYSE LABORATOIRE " s
DE CHIMIE

ET UENVIRONNEMENT

The recruited QUANTASTIC PhD student will:

-Contribute to the development ofan experimentalsetup,
-Develop and evaluate different kinetic models,including runaway scenarios,

-Work in close collaboration with DFT QUANTASTIC researchers to increase model
accuracy and with Automatic QUANTASTIC researchers to improve detection.
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® What you will gain

*Strong expertise in advanced kinetic modeling

*Hands-on experience with calorim etric instrum entation

*Exposure to DFTand Almethodologies

*Publications in high-im pact journals

*Participation in international conferences

*Interdisciplinary training environment

*Based in Lyon —widely regarded as the gastronom ic capitalof France —the position
offers both scientific excellence and a vibrant lifestyle.

Requirements:

-Master's thesis in chemical engineering (or provisional certificate) OR master’s thesis in
chemistry but with good knowledge in chemical reaction engineering (or provisional
certificate);

-Experience in experimental work and solid background in analysis;

-Experience in catalyst preparation and characterization willbe appreciated.

-The candidate should have good knowledge in kinetic modeling;

-Fluent in English;

-This thesis willbe embedded in the QUANTASTIC project. Thus,the Ph.D.student must
also be open to other scientific activities,such as automatic and DFTmethods.
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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 chemical reaction
engineering M/F (https://em ploicnrs fr/Offres/Doctorant/UMRS5256-SEBLEV-
001VDefault.aspx?lang=EN)
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Assessment
The candidate assessment is a two-step evaluation. The candidates will be evaluated by a
jury ofthree researchers (including Sébastien Leveneur and Carine Michel).

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 (ie., interview in English)
willbe done based on the quality of their chemicalengineering and chem istry education
(courses and marks), their abroad experience in research or other activity, their language
skills (mainly English),the relationship between their m aster thesis and this doctoralthesis,
their scientific publication (article and/or communication on congresses), their
recommendation letters and the quality oftheirresume and m otivation letter.

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