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Abstract: Polymer materials are of great interest for many applications due to their easy processing, mass production and low cost compared to other 
materials. However, some of their surface properties are poor and must be improved for the selected application. For example, polymers such as 
unsaturated polyesters, (co)polyolefins are sensitive to water sorption. Reversible phenomena as water diffusion, irreversible phenomena such as chain 
scissions and chemical degradations can be both at the origin. CF4 plasma-treated layer improves drastically the barrier effects. Superhydrophobic 
surfaces, as lotus leaves correspond to hydrophobic surfaces whose water contact angle is higher than 150°. Such surfaces present weak physical 
properties like optical and mechanical ones but good biocompatibility. Two new different approaches of CF4 plasma treatment are proposed leading to 
stable and transparent polymeric superhydrophobic surfaces. Many integrated photonic devices for micro-electro-optical-mechanical system based on 
epoxy polymer present high optical losses at near-infrared (IR) wavelengths mainly assigned to absorption from vibrational overtones of the carbon­
hydrogen bonds. These losses can be reduced by the substitution of hydrogen atoms from C-H bonds with heavier atoms such as fluorine obtained 
through a plasma fluorination. 

Modifikacija polimerov 5 plazemsko flourinacijo za 
izboljsanje prepustnosti, omocljivosti, biokompatibilnosti in 

opticnih lastnosti 

Kjucne besede: plazma, tetrafluormetan, fluor, vodik, substitucija, polimer, epoksi 

Izvlecek: Polimerni materiali so zanimivi za uporabo zaradi preproste obdelave in nizke cene. Nekatere njihove lastnosti pa niso najboljse, zato jih moramo 
pred uporabo spremeniti. Nekateri polimeri, kamor sodijo tudi nenasiceni poliestri in poliolefini, so obcutljivi na absorpcijo vode. V tovrstnih materialih se 
pojavljajo reverzibilni procesi (na primer difuzija vode) in nereverzibilni procesi (na primer trganje polimernih verig in degradacija polimerov). Obdelava s 
plinsko plazmo, ki vsebuje plin CF4, lahko drasticno spremeni tovrstne procese. Po obdelavi lahko opazimo izredno povecanje hidrofobnosti materiala, saj 
lahko kontaktni kot vodne kapljice naraste preko 1500. Taksno stanje povrsine, ki ga vcasih imenujemo pojav lotusovega lista, vodi k zelo dobri biokompat­
ibilnosti materialov. V prispevku prikazujemo dva originalna pristopa k funkcionalizaciji povrsine polimernih materialov s CF4 plazmo, ki vodita k stabilni 
funkcionalizaciji in stem superhidrofobnosti obdelovancev. Mnoge integrirane opticne naprave, ki temeljijo na uporabi epoksi polimerov, imajo visoke 
opticne izgube v bliznjem infrardecem podrocju, kar razlagamo predvsem z absorpcijo na vezeh ogljika z vodikom. Tovrstne izgube lahko zmanjsamo s 
substitucijo vodikovih atomov s tezjimi atomi, kot so f1uorovi. Tovrstno substitucijo najlaZje dosezemo s plazemsko flourinacijo. 

1 Introduction 

Many advances have been made in developing new sur­
face treatments, such as plasma treatment, to modify phys­
ical and chemical properties of polymer surface without 
altering bulk properties /1-7/. One of the applications is 
dealing with the superhydrophobic surfaces. Natural su­
perhydrophobic surfaces /8-9/ as observed with leaves 
of plants (lotus) or feathers of some birds, correspond to 
hydrophobic surface whose water contact angle (Q) is high­
er than 1500 /10/. Such surfaces are sometimes called 
self-cleaning surfaces since a water flux will push away the 
particles of dirtiness /9/. Different methods to prepare 
such surfaces were proposed, some of them devoted to 
inorganic materials /11/, the other to organic materials / 
12-16/. The fabrication of inorganic model superhydropho­
bic surfaces /17-19/ allows studying the influence of the 
roughness on the water contact angle. Therefore, Si wa­
fers were etched by lithography techniques to produce dif­
ferent topographic structures whose shape depends on 
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the mask used. Then a hydrophobic layer of dimethyldichlo­
rosilane, N-octyldimethylchlorosilane or heptadecafluoro-
1,1,2,2-

tetrahydrodimethylchlorosilane was deposited from liquid, 
vapour or plasma phase /20/. The contact angle increase 
with the hydrophobic character of the layer depends also 
on the number of plots but not on their respective heights. 
Other superhydrophobic model surfaces are synthesized 
from successive alkyl ketene dimmer (AKD) and dialkyl 
ketone (OAK) recrystallisations /21 ,23/. The controlled re­
crystallization of such compounds allows producing sur­
faces with a fractal dimension varying from 2.18 to 2.29. 
Sol-gel techniques /24-27/ have also been developed 
through the copolymerization of fluoroalkylsilane with dif­
ferent organometallic precursors /28-29/, on aluminium 
/30-31/, or on titanium dioxide /32/. 

Organic superhydrophobic surfaces are obtained when 
poly(tetrafluoroethylene) (PTFE) /33/ or polystyrene (PS) 
/18-19,34/ spherical microparticles are dispersed in a hy-










