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An original plasma-based process has been developed for the synthesis of metal

nanoparticles on a carbon powder substrate (xerogel, graphene, CNT or carbon

black). The process consists in the mixing of the carbon substrate and a solid

organometallic precursor and its exposition to a RF-ICP plasma treatment. This

process, which does not require the use of solvents, offers a high flexibility in terms of

fine control of the nanoparticles morphology and their chemical state.

1–3

 I will present

the different nanoparticles structures and chemistries that have been realized during

recent works: namely, we explored precursors containing different elements such as

Pt, Ni and Co, treated in different plasma chemistries (Ar, O

2

, NH

3

, N

2

). Optical

emission spectroscopy measurements performed during the treatment combined with 

ex-situ XRD measurements reveal that the precursor degradation by the plasma and

the subsequent nanoparticles formation can be monitored in real time. Analytical

characterizations (XRD, TEM-EDS, XPS) show that a wide variety of nanoparticles

structures (amorphous, crystallized, core-shell), morphologies and chemical

compositions (metallic, oxides, nitrides) can be obtained by varying the treatment

conditions. In addition, the size of the nanoparticles can be controlled by the treatment

duration and power. These aspects result in an appealing method to tailor the design

of "green" catalysts.
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