
CHEMISTRY MASTER - M2 

INTERNSHIP 2021-2022  (end of January – end of June) 

TITLE Recycling of lithium-ion batteries assisted by supercritical fluids 

COMPETENCES 

/ INTERESTS 

Chemistry of materials, physico chemical characterizations 

/ 

Energy and recycling 

SUBJECT 

Facing the growing need for lithium-ion batteries (LIB), managing their end of 

became a global challenge. The elements of construction of the LIB and more 

especially the elements which constitute the electrodes are expensive, present 

in limited quantities and very localized on earth. Additionally, new government 

regulations require high recycling efficiency and the incorporation of recycled 

materials into new LIBs. To date, batteries at the end of their life are crushed 

and calcined forming a "black mass", the latter is either treated by 

hydrometallurgy or pyrometallurgy in order to recover critical elements such as 

cobalt or nickel. This requires a large quantity of acid to first dissolve the 

“black mass” in the case of hydrometallurgy or the products resulting from 

pyrometallurgy in order to precipitate them selectively. In view of the 

increasing quantity of batteries that will have to be recycled, this quantity of 

acid will become problematic, on the one hand at the environmental level but 

also at the level of safety (stock management and transport of acids). In this 

context, it is therefore necessary to develop complementary and/or alternative 

methods to those that already exist. Thus, this internship focus on the 

development of a selective approach, less expensive in energy and not 

requiring acid. The idea is to achieve a leaching of the elements present in the 

"black mass" with deep eutectic solvents assisted by CO2 under supercritical 

conditions. These solvents are inexpensive, recyclable and their use in 

supercritical conditions will facilitate the dissolution of the elements of the 

"black mass". 

TECHNIQUES 

USED 

Recycling processes, X ray diffraction, ICP, electron microscopy, etc. 

HOST 

LABORATORY 

Institut de Chimie de la Matière Condensée de Bordeaux (ICMCB), 

87 Avenue du Docteur A. Schweitzer, 33608 Pessac 

TEAM G7 - Supercritical fluids & G2 - Energy : Materials and Batteries 

SCIENTIFIC 

DIRECTOR 

 

Name : Gilles Philippot / Jacob Olchowka 

Tel : 0540002688 Mail : gilles.philippot@icmcb.cnrs.fr 

Address : 87, avenue du docteur Albert Schweitzer, 33608, Pessac 

Possibility to pursue the internship until the end of August:    YES   / NO  

Possibility to offer the internship to a M1 if not attributed to a M2: YES  / NO  
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