TRAINEESHIP OFFER - 2024
IFPEN – Catalysis, Biocatalysis and Separation Division
	Training topic

	Structuration and single atom doping of carbon materials for electrode synthesis 


	Supervisors 

	Dr Denis Uzio (denis.uzio@ifpen.fr)


	Context

	Porous carbon materials have become a hot research topic, because these materials are of high interest in a large panel of emerging applications specially in electrocatalysis and energy storage where they are used as supercapacitors for electrical devices for fast energy storage and release or electrode materials for batteries (at the anodes for Li and Na ion batteries, cathode for Li or Na -S technologies).

This newly critical material is attracting a large attention in literature due to the strategic applications it deals with, and its huge versatility brought by recent synthesis approaches to carefully design its structural, textural, and chemical properties in order to enhance performances. Among the most cited methods are carburization of carbon precursors (biopolymers, ionic liquids…), sol-gel condensation of resorcinol or alike molecules such as natural polyphenols (tannins). 


	Description

	The present project will aim at studying advanced carbon materials for Li-S batteries. In particular, the synthesis of multifonctionnal carbons containing heteroatoms and transition metals applying the single atoms concept. The use of different approaches including the structuration by freeze drying, salt crystallization or triblock copolymers will be considered in order to control the structural and textural properties at a multiscale level. Indeed, these properties are known to be of first importance to optimize the ionic transport in the electrode or the distribution and contact of the S electroactive matter. Moreover, chemical surface properties will be tailored by heteroatoms and transition metals incorporation in order to promote electronic conductivity and redox reactions occurring during charge-discharge cycles. 

Batteries evaluation will be done using standard electrochemistry setups and coupled with physico-chemical characterization of fresh and postmortem electrodes in order to establish structure-performances relationships.  


	Desired profile

	Student in chemistry or material science


	Required education

	3rd year engineer school or Master 2 in chemistry. 


	Additional informations

	Duration : 5 to 6 months
Period : February/march to July/August
Place : IFPEN, Solaize (69360), France

Transportation : shuttle Lyon-Feyzin (10 mins) then bus line GE2 (5 mins)

Candidature : Thank you for sending your CV and cover letter to the aforementioned supervisors



