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| Detailed description of the project |

This project aims to develop safe and efficient synthetic strategies for the deposition of metal phosphide thin
films. These are emerging as a versatile class of materials combining high chemical and thermal stability, good
electrical conductivity, and mechanical robustness. Composed of abundant and low-toxicity elements, it offers a
sustainable alternative for advanced technologies in energy application, energy storage, and catalysis.'*
Hence, the capacity to prepare metal phosphide nanostructures such as nanoparticles or thin films, is critical for
applications.

Despite their promising properties, the controlled synthesis of metal phosphide nanostructures —particularly as
conformal, ultrathin coatings on complex nanostructures—remains a major challenge. Conventional preparation
routes (solid-state, hydrothermal, or gas—solid methods) involve toxic reagents and generally require multiple steps,
high temperatures, and offer poor control over thickness and composition. In contrast, Atomic Layer Deposition
(ALD) and Chemical Vapor Deposition (CVD) provide unparalleled control and conformality, yet their application is
still limited by the lack of suitable, safe, easy-to-handle precursors.

Collaborative research between UMR-IPVF (Nathanaelle Schneider, DR) and LCM (Audrey Auffrant, DR) has led
to the development of an innovative methodology for identifying ALD/CVD precursors. This approach
integrates molecular engineering, thermal analysis, thin film fabrication, and characterization. In particular, these
studies have highlighted the pivotal role of auxiliary X ligands (such as Me or NMe;) in determining the efficiency
of ALD precursors, and the relationship between molecular structures and thermogravimetric properties of gallium—
amidinate based compounds.® It also emphasizes the complexity and uniqueness of surface chemistry compared
to behavior in solution-phase environments.® Recently the research has focused on metal complexes featuring
phosphorus ligands and have allowed the identification of ligand structures leading to thermally stable metal
precursors from which thin films could be grown by CVD.

The present postdoctoral proposal targets:

(i) The synthesis of an extended library of single-source metal precursor differing by the nature of of the
phosphorus ligand or/and the metal employed in order to better understand the surface chemistry
(i) Thin film deposition experiments through CVD or ALD and their characterization.

(iii) The exploration of structure—reactivity relationships governing film composition, morphology and
phase formation
(iv) The evaluation of the electrochemical functionality of the resulting coatings

By establishing robust and sustainable synthetic routes, this project will pave the way toward scalable
integration of metal phosphides in energy conversion and storage devices.
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