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Abstract

Carbon-Black nanocomposites are obtained by dispges carbon black charge in a matrix. Due to the
conditions of mixing, the arrangement of the chaugeally presents some heterogeneity at differeales. In
order to predict the effective properties of suomposites (like the dielectric permittivity or te&stic moduli),
it is necessary to know the properties of the temgonents (charge and matrix), and their spatgttidution.
To fulfil this project, we developed a general noetblogy in several steps: the morphology is sunedriby
multi-scale random models accounting for the hegeneous distribution of aggregates. The identificabf the
model is made from image analysis of thin slites second step, 3D simulations of the model areeated to
estimate the percolation threshold of nanocompe¢iteluding carbon black or carbon nanotubes @grgnd
to predict the effective dielectric permittivity tnumerical homogenization. Small scale statistilcadtuations
of the permittivity are used to assess the notioRVE (Representative Volume Element). This morplatal
approach is a first step towards the optimizatibtihe effective dielectric properties of nanoconifess

The approach was applied to two kinds of matef@seronautics used by EADS.

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