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chemistry interface.  

 

Contextual elements  

TiO2 is well known as a catalyst for the oxidation of numerous organic molecules with high 

mineralization rate under UV radiation. On the other hand, nonthermal plasma is an excellent 

source of radicals and excited species at low injected energies. It exhibits remarkable 

performance with low concentration effluents of the order of a few mg/m3. 

To improve the process’s efficiency, plasma and photocatalysis combination has been 

investigated and developed. It is well established that the performance of non-thermal plasma 

systems for the removal of low concentrations of pollutants can be improved particularly by the 

addition of photocatalyst material like TiO2. Indeed, the performance of a plasma-photocatalytic 

reactor has been found to be superior to a plasma reactor for a wide range of Volatile Organic 

Compounds (VOCs). Additionally, in recent years, the investigations carried out on the Plasma 

-Photocatalysis combination on several types of synthetic or industrial effluents have 

demonstrated the existence of a synergistic effect due to the coupling of the two processes. 

This synergy is observed regardless of the compound nature or the operating conditions (flow 

rate, concentration, energy injected). 

Three hypotheses are generally put forward to explain this synergy: mass transfer enhanced 

by plasma ionic winds, surface regeneration and decomposed ozone. However, the relative 

contribution of each phenomenon is not thoroughly identified. 

 

Objectives and specific thesis program  

The thesis subject concerns a fundamental research work on the kinetics of VOCs degradation 

using catalytic plasma reactor.  

Studying the kinetics of oxidation, poisoning and regeneration of the catalyst in continuous 

mode will make possible to understand the interaction between plasma discharge and catalytic 

surface. 

The influence of oxygen in upstream may highlight the contribution of ozone in the degradation 

mechanism. The formation of reactive species such as O3, O°, OH°, O2°- will be followed. As 

part of this thesis, several families of specific indoor and outdoor air pollutants will be tested. 



Moreover, a mathematical simulation tool will highlight the contribution of each elements in the 

synergy effect. 

Finally, all the results obtained during this work with a modeling of the phenomena involved 

should make it possible to better understand the contribution of each phenomenon on 

synergetic effect. 

Thus, it is a multidisciplinary investigation crossing experimental and theoretical aspects within 

the Chemistry and Process Engineering team (CIP-ENSCR). 

 

Skills requested  

The candidate must have knowledges and skills in the fields of water chemistry, chemical 

engineering or environmental engineering. Modeling and simulation skills will be very 

appreciated.  

He (She) must be autonomous in his (her) work. French language will be appreciated. 

 

Location  

Ecole Nationale Supérieure de Chimie de Rennes (ENSCR) UMR 6226 Institut des Sciences 

Chimiques de Rennes – Equipe Chimie et Ingénierie des Procédés de l’environnement  

Mobility between the ENSCR and the Rennes Institute of Physics, CNRS, IPR (Dr. Benidar A.) 

is planned for the radicals analysis part. 

 

Duration - Funding  

3-years with an ENSCR doctoral contract  

Thesis start date: September 2020  

Doctoral specialty: Chemistry: Environmental Processes  

Monthly remuneration: around € 1,894 gross – amount defined by the doctoral contract  

 

Supervisors and Contacts  

Thesis Director : Aymen ASSADI: aymen.assadi@ensc-rennes.fr  

Co-supervisors :  Abdelkrim BOUZAZA : abdelkrim.bouzaza@ensc-rennes.fr   

                            Dominique WOLBERT : dominique.wolbert@ensc-rennes.fr    

 


