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Magnetron sputtering of conventional polymers in configuration of a gas aggregation

source (GAS) has been established as a novel method of fabrication of organic

nano-particles (NPs) [1, 2]. In this work, sputtering of poly(tetrafluoroethylene) was

performed at different parameters and the mechanism of NP formation was analyzed

by studying chemical composition and morphology of the deposits collected in the

GAS at different distances from the magnetron as well as outside of the GAS.

It was found that NPs are formed in the immediate proximity of the magnetron target

through random recombination of a variety of radicals. Their size is limited to

approximately 25-30 nm. The NPs have cross-linked structure and show only 30%

retention of the CF

2

 groups. Travelling away from the magnetron, the NPs do not

change their size and tend to precipitate within the GAS. Simultaneously, a

continuous polymeric phase starts to develop on the substrates positioned in the

regions remote from the magnetron in and outside of the GAS. XPS and FTIR

analysis show that the polymeric phase consists of uncross-linked (CF

2

)

x

 oligomers.

Step-growth gas-phase polymerization of CF

2

 bi-radicals is brought forward to explain

the observed phenomenon. Reaching the substrates, the (CF

2

)

x

 oligomers adopt,

partially, crystalline helical conformations, the ratio between the crystalline and the

amorphous phase increasing with the distance from the magnetron. For the films

deposited outside the GAS, the continuous polymeric phase dominates and it is

responsible for high (85%) retention of the CF

2

 groups and for super-hydrophobic

behavior of such coatings.
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