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Hydrophobic and superhydrophobic CFx catings by magnetron sputtering
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The hydrophobicity of surfaces can be employed in the field of easy-cleaning

materials, microfluidic or biological devices. It is governed by the chemical

composition and the structure of the surface. For some applications such as dirt

repellency or easy-cleaning surfaces, superhydrophobic surfaces presenting a water

contact angle higher than 150° and a low sliding angle in order to prevent the

adhesion of dusts are needed. Among the promising materials, fluorinated surfaces

(PTFE like) generally provide a water contact angle up to 120°. Nevertheless, in order

to get the superhydrophobic situation, it is necessary to modify the topology of the

surface at the nanoscale.

CFx layer have been deposited on prepainted steel by sputtering a graphite target in

different Ar-CF4-C2H2 mixtures or by generating an inductive plasma in Ar-CF4. In

order to get the necessary roughness, the coatings have been (i) deposited on a

rough template, and (ii) deposited on a rough excimer laser irradiated surface.

The surface morphology was evaluated by atomic force microscopy and scanning

electron microscopy. The surface chemical composition was investigated by XPS

analysis and the wettability was determined by water contact angle measurement in

static mode.

We have studied the correlation between the surface structure and the wettability of

the surface coated or not by the CFx layer. The first results demonstrate that the

wettability of prepainted steels can be tuned from hydrophobic to superhydrophobic (>

150°), with respect to the structure of the surface and the composition of the CFx

coating.
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