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Controlling wettability by varying surface chemistry or roughness in order to obtain

from superhydrophilic to superhydrophobic materials is of significant interest for a

wide range of applications including microfluidics, self-cleaning, and anti-fogging,

anti-icing and thermal management. Superhydrophilic surfaces due to their high

surface energy suffer from post oxidation and contamination in order to reach an

energetically more favorable state. This results to a very fast aging of the surfaces,

which in turn limits their applicability. In this direction, the target of this study is the

improvement of wettability and adhesion of Polymer Ethylene Oxide like (PEO –like)

coatings but also the prolongation of the functionality of the films when stored in

atmospheric conditions. We had successfully deposited PEO-like functional thin films

on various substrates (PBT,PEEK, Si) by plasma polymerization of monoglyme, a low

molecular weight monomer. A homemade helical Inductively-Coupled Plasma (ICP)

reactor was fed with the vapors of the monoglyme and Argon was used as the carrier

gas. CW RF glow discharges of different monoglyme - Ar – O2 mixtures at the range

of 5-80 W were used for the deposition. The process was enhanced by employing a

continuous flow of oxygen, in order to control the oxidation process and the number of

ethylene oxide moieties in the surface. In order to improve the adhesion of the films

the substrates were pretreated with Ar – O2 plasma. The effect of post treatment with

Ar and Ar-O2 plasma of the PEO-like films right after the deposition was investigated,

in order to prevent the films aging. Super and highly hydrophilic and adhesive

PEO-like films can be deposited from the low molecular EO monomer providing to the

process additional oxygen. Plasma pretreatment of the substrates, plasma deposition

and plasma post treatment of the deposited films were applied in one step process.

Plasma pretreatment improves the films adhesion and an optimized plasma post

treatment can considerably prolong the films functionality.
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