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Plasma polymer thin films are of great interest in surface engineering in a wide range

of applications. Herein, by using soft atmospheric plasma deposition conditions and

by adapting these conditions to the used perfluorodecyl acrylate (PFDA) and dodecyl

acrylate (DOCA) precursors[1], it appears possible not only to get a high retention of

monomer functionalities but a polymerization close to conventional methods.

Molecular investigation revealed the presence of polymeric moieties and the

mechanism of plasma polymerization has been mainly based on the polymerization

by activation of the ethylenic groups. X-ray diffraction analyses have shown the

presence of a smectic lamellar where the polyacrylate backbone was the amorphous

phase and fluorinated and alkyl side chains were the hexagonal crystalline section.

The mechanism of the polymerization, which occurred under the optimized soft

plasma conditions, has been determined as based on the opening of the double bond

from acrylate groups according to a multi-techniques approach by using FTIR,

MALDI-TOF/MS and solid state NMR. The presence of smectic B crystalline phase in

the side chains has been evidenced by X–Ray diffraction and Differential Scanning

Calorimetry measurements, revealing the presence of isotropic transitions for both

monomers (5,3°C and 73,2°C for DOCA and PFDA respectively). MALDI-TOF/MS

analyses highlighted that pp(PFDA-co-DOCA) copolymers can be achieved by mixing

different monomers ratios in such soft plasma deposition conditions and intermediate

transition temperatures can be adjusted according to this PFDA/DOCA ratio. Finally

we present a thermal-responsive pp(PFDA-co-DOCA), which can switch from

superhydrophobic to hydrophobic surfaces reversibly according to the isotropic

transition temperature.

[1] J. Petersen, C. Becker, T. Fouquet, F. Addiego, V. Toniazzo, A. Dinia and D.

Ruch, RSC Advances , 2013, 3, 4416-4424.
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