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Introduction

Introduction

From a chemist's point of view, making anhydrophobic surface is possible by using

an hydrophobic bulk or by making surface modifications such as coating the

surface with a polymer, activating and grafting hydrophobic molecules onto the

surface, making self-assembled monolayers onto the surface or depositing self-

assembled monolayers or hyperbranched polymers for example (Figure 1). With all

these techniques, hydrophobic surfaces are mainly flat.
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Figure 1. Examples of chemical modifications to produce hydrophobic surfaces.

The hydrophobicity comes from the intrinsic hydrophobicity of the bulk or the

deposited species. The water-repellency is evaluated by measuring the contact
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Introduction

angle between the water droplet's tangent and the solid surface’s tangent. With

these techniques described in Figure 1, the highest water contact angle we could

obtain was 120° which corresponds to the smooth surface of

poly(tetrafluoroethylene) (PTFE). In 2000, Genzer and his co-workers previously

stretched their surface before grafting a self-assembled monolayer of fluorinated

compounds (Genzer, J; Efimenko, K. Science 2000, 290, 2130-2133). From this

technique, they deposited a mechanically assembled monolayer (MAM) instead of

a self-assembled monolayer (SAM. Thus, they enhanced the density of the grafted

molecules and they increased the water-repellency with a water contact angle

of130-135°.

Fluorinated compounds are often employed to fabricate hydrophobic surface. The

advantages are their chemical and thermal inertia as well as their low surface

energy. However due to their chemical inertia, long fluorinated tails are not easily

degradable. As a consequence, it is very difficult or quasi impossible for the body

of living species to eliminate these compounds. Long fluorinated tails are thus

considered as bioaccumulable species. In opposition to synthetic pathway

proposed in literature, in nature, we can find surfaces with extreme water-

repellency properties (i.e. on which water droplets remained spherical) without
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using fluorine chemistry. These surfaces are named superhydrophobic. This

phenomenon could be explained by an appropriate combination of either

morphology, either roughness or surface structuration and low surface energy raw

materials. Hence, the main subject of this research work was to find alternative to

fluorine chemistry by the preparation of superhydrophobic material within

hydrocarbon series.

In literature, several techniques to produce superhydrophobic surfaces have been

described. Amongst them, electrochemical polymerization allowed the design of

surfaces withspecial wettability and especially the possibility to obtain

superhydrophobic surfaces. The main advantages of this technique are:

— The speed: the deposition and the surface structuration occur at the same

time

— The versatility: an accurate design of the monomer chemical structure

influences the resultant morphology and properties. it is also possible to

control the morphology through the electrochemical parameters

(deposition charge, supporting electrolyte, solvent, deposition technique,

etc)

In this thesis, the challenges were:
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1. To make an assessment of the existed techniques to produce

superhydrophobic surfaces with polymer material

2. To focus on superhydrophobic fibrous polymers since fibers present many

practical applications

3. To produce superhydrophobic surfaces with hydrocarbon conducting

polymers

4. To evaluate the influence of chemical and physical part onto the wetting

properties

5. To compare hydrocarbon conducting polymers with fluorinated analogues

6. To study the impact of the polymerizable core onto the properties.

All these challenges can be summed up in Figure 2.

This work is thus divided into four chapters. First, we will present areview of the

techniques  employed to obtain  superhydrophobic  polymers  then

superhydrophobic fibrous polymer surfaces. The second chapter is devoted to one

particular hydrocarbon ethylenedioxythiophene (EDOT) series. We will see if

superhydrophobicity could be reached with these polymers and if we can get

chemical and physical parts impacting onto the wetting properties. Finally, the

fourth chapter will describe the surfaces properties comparison between
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hydrocarbon and fluorinated surfaces as well as the influence of polymerizable

core onto the resultant surface properties.
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Figure 2.Thesis synoptic representation.




