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Deposition of metal core@plasma polymer shell nanoparticles using gas
aggregation cluster source
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The recent studies have shown that the applications of gas aggregation cluster source

(GAS) are not limited just for deposition of single phase (pure metal or polymer)

nanoparticles (NPs) but can be extended also for fabrication of nano-objects with

more complex heterogeneous  structures, e.g. core@shell NPs. In this work the GAS

based on the DC magnetron (3 inch in diameter) sputtering of Ag target in the

Ar/HMDSO working gas mixture was applied. The sputtering procedure was

performed under the pressure 150 Pa and magnetron current 600 mA. The main

discharge parameters and the properties of formed NPs were found to be strongly

dependent on the amount of organic precursor in the working gas mixture. The

increase of the HMDSO percentage from 0 to 4 % induced the growth of magnetron

voltage from around 300V to 440V. The XPS analysis was performed to study

deposited NPs. An apparent correlation between the concentration of monomer in a

gas mixture and atomic concentration of carbon, oxygen and silicon was found. At the

same time the signal detected from Ag 3d peak deteriorated with increasing of

monomer concentration. The observed changes in the chemical composition of NPs

deposit originated from increase of organic layer thickness on the metallic NPs cores.

This assumption was further proved by HRTEM: whereas the sputtering of Ag target

in the Ar atmosphere resulted in deposition of spherically shaped NPs with the mean

diameter 30 nm, introduction of the monomer HMDSO lead to the formation of smaller

(~10 nm) Ag NPs enveloped in a thin plasma polymer (ppHMDSO) shell. Moreover,

under 4% of HMDSO the NPs were composed of many small Ag cores enveloped in a

plasma polymer shell (so-called Ag multicore@ppHMDSO shell NPs). Obtained

nanocomposite films were characterized by optical and electrical properties.
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