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Descriptif du sujet
(10 lignes maximum)

The development of advanced solids with improved functional properties and the
ability to tailor such functionalities are keys to continuously progress in solid-state
chemistry and materials science. In this context, the recent emergence of a new
materials design strategy based on high entropy has drawn significant research interest.

The used of highly disordered arrangement results in a significant contribution from
mixing entropy (ASmixing) t0 the overall Gibbs free energy (AG = AH — TAS) at high
temperatures. Remarkably, the increased disorder in an entropy-stabilized system leads
to significant enhancements in their functional properties. For example, enhanced
catalytic performance in spinel (FesCo15NiysCusZnys)AlzO4 [1], record low thermal
conductivity in HEOs of interest for thermoelectricity [2] and robust ferrimagnetism
and switchable magnetic anisotropy in spinel (CrysMnysFesCo1sNiys)sOa [3] are
some remarkable progresses in the field.

In that PhD work in collaboration with the department of Physics and Materials
Science, Thapar Institute of Engineering and Technology (India), a comprehensive
understanding of crystal structure (structure and microstructure) and element-
specific characterizations are planned to design novel materials showing desired
properties suitable for specific applications. A particular attention will be paid on
high-entropy-oxide nanoparticles stabilization and/or high entropy phosphates.

[1] R. R. Katzbaer et al., J. Am. Chem. Soc. 145 (2023) 6753-6761 [2] S. S Jana et al., Mat.
Horizons 10 (2023) 1848-1855 [3] F. Jin et al., Advanced Func. Mat., 33 (2023) 2214273.
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Formation en Chimie du solide ; Chimie des Matériaux ; Physique du Solide
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Bourse « Ministériel au mérite ». Programme ANR « Multiphos » en support si
travail sur des charpentes poly-anioniques
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