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Abstract 
Carbon-Black nanocomposites are obtained by dispersing a carbon black charge in a matrix. Due to the 

conditions of mixing, the arrangement of the charge usually presents some heterogeneity at different scales. In 
order to predict the effective properties of such composites (like the dielectric permittivity or the elastic moduli), 
it is necessary to know the properties of the two components (charge and matrix), and their spatial distribution. 
To fulfil this project, we developed a general methodology in several steps: the morphology is summarized by 
multi-scale random models accounting for the heterogeneous distribution of aggregates. The identification of the 
model is made from image analysis  of thin slices. In a second step, 3D simulations of the model are generated to 
estimate the percolation threshold of nanocomposites (including carbon black or carbon nanotubes charges), and 
to predict the effective dielectric permittivity by numerical homogenization. Small scale statistical fluctuations  
of the permittivity are used to assess the notion of RVE (Representative Volume Element). This morphological 
approach is a first step towards the optimization of the effective dielectric properties of nanocomposites.  

The approach was applied to two kinds of materials for aeronautics used by EADS. 

A study of the morphology of catalysts with cerine nanoparticules embedded in a silica network is also 
performed. The aim is to understand and to improve the manufacture process of this kind of materials.  
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