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Deposition of hydrophobic thin films by plasma polymerization of fluorinated
carbon monomers for dropwise condensation in heat exchangers
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The efficiency of condensation heat exchangers increases when the vapor condenses

in the form of drops instead of a continuous film. It is known that hydrophobic thin

films promote dropwise condensation if they withstand the operating conditions in

heat exchangers. Recently, we have shown that silicon-based plasma polymers are

suitable for this application. This study now aims for further improvements through

fluorinated carbon based films with potentially stronger hydrophobicity.

Hydrophobic plasma polymer films were fabricated by PECVD using fluorinated

precursors (Pentafluorostyrene, Hexafluorobenzene, Perfluorobutylethylene and

Methacrylic acid-trifluoroethylester). In order to identify the most promising precursors,

thin films were deposited on copper, glass and silicon substrates with varied process

pressure, power modulation and gas composition. We performed surface energy

measurements, infrared spectroscopy and climate and boiling tests in order to obtain

information about film structure, stability and hydrophobicity. The films exhibited low

surface energies with water contact angles as high as 117°. The hydrophobicity of the

films rose with the fluorine/carbon-ratio of the precursor. It decreases with decreasing

hydrogen content, especially at higher process power. Furthermore, the application of

continuous process power improved both hydrophobicity and stability of the

films.These findings are different from known optimizing paths for hydrophobic

silicon-based plasma polymers. The film stability on copper was further improved by a

TiO

2

 adhesion layer and intensive plasma substrate cleaning. This is a further step

towards the applicability of fluorinated carbon plasma polymers for condensation

applications.
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