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Title : Anisotropic properties of oriented self-assembled organic/inorganic nanocomposite materials 
 
Subject description : 
Research on inorganic/organic nanocomposite materials is a fast growing interdisciplinary field in materials 
science and engineering due to their potential applications resulting from a combination of unique chemical, 
optical and mechanical characteristics. Recently there has been great interest in designing hybrids materials that 
possess highly anisotropic properties. Particularly interesting components for the preparation of anisotropic 
multicomponent materials are one-dimensional (1D-) nanoparticles, such as nano-fibrils, nanowires or nanorods 
whose physical properties can easily be tuned by varying their aspect ratio. Interesting materials properties arise 
either from the composition of a material (i.e. the number and the chemical nature of its constituents) and/or 
from the spatio-temporal complexity of its structure. 
The hierarchical organization of the nanoscale building blocks into functional assemblies with well-controlled 
location, orientation, and spacing across multiple length scales remains still a challenge. In this context, we have 
recently developed a new technique, namely Grazing Incidence Spraying, that allows in-plane alignment of 1D 
nano-objects such as cellulose nano-fibrils, silver nanowires, and gold nanorods into oriented thin films that 
display highly anisotropic optical, mecanical and/or electronic properties.[1-3] Its combination with the so-called 
Layer-by-Layer assembly technique[4] permits to extend it toward the preparation of complex (e.g. crisscross,  
helical, ...) multilayer films in which the composition and orientation can be controlled independently in each 
layer. 

 
 
The PhD thesis will be devoted to the fabrication and physico-chemical characterization of complex anisotropic 
nano-hybrid thin films comprising several nano-objects, mainly nanocellulose and silver nanowires, using 
various characterization techniques (ellipsometry, UV-Vis spectroscopy, SEM, AFM, ...). It will be interesting to 
study (i) how the nature, the aspect-ratio, the orientation, the distribution and the properties of the nano-objets 
will influence the optical, mechanical and electronic properties of the assembled nanocomposite materials, (ii) 
how the film architecture (e.g. crisscross, helical, ...) will modify its physical properties through synergystic 
effects between its consituents and (iii) how a mechanical stress applied to the hybrid material will affect its 
optical and electronic properties. 
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Competences : Chemistry, physical chemistry, chemical engineering or materials science and preferably with 
skills and/or interests in materials, physical chemistry, chemistry, thin layers, polymers and surfaces.  
 
Applications including a CV, a cover letter, a copy of grades (last two years) and 2 recommendation letters 
should be sent electronically to lbljobs@ics-cnrs.unistra.fr no later than May 20, 2018. 


