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Better understand h-BN synthesis for its functional optimization 

Subject :

2D nanomaterials offer great potential for many applications, and were the subject of many studies over the past 

decade. Among them, the hexagonal boron nitride (h-BN) is of particular interest, as it features a graphene-like 

structure and versatile electroluminescent properties. We developed a specific synthesis of h-BN crystals, from 

chemical reagents to a controlled crystal growth process. Today, we are able to produce h-BN samples of various 

morphologies: bulk, single crystals and nanosheets. The aim of the thesis is to understand the crystal growth 

mechanism in order to optimize the synthesis to obtain the largest defect-free pristine crystal. Crystal quality will be 

assessed using microscopic tools such as SEM, TEM and AFM, as well as physical properties such as 

cathodoluminescence. Collaborations with other French laboratories will be set up to characterize other specific 

properties of hBN, in particular with graphene. This thesis has a strong experimental character. To achieve its 

objective, the PhD student will need to understand the experimental issues involved at several scales from mm and 

particularly at nm. In addition, he/she will have to interact with other people, and therefore have good people skills 

compatible with fruitful collaboration.

Philippe STEYER’s research concerns the deep characterization of nanomaterials. He uses and develops then some 

specific electron microscopy tools (Transmission and Scanning Electron Microscopy), for better understanding 

correlations between the microstructure of nanometer-sized films and their macroscopic properties. He focuses his 

research on the dynamic realtime approach of physico-chemical damages via electron microscopies used in 

environmental mode.  He is the head of the microscopy group of the MATEIS lab.
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