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The role of ultra-thin SiOxCyHz interlayers in the prevention of polymer surface
degradation during SiOx plasma polymer barrier film deposition
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Plasma enhanced chemical vapor deposition (PE-CVD) of glass-like ultra-thin barrier

coatings for polymers is a widespread technique used in industrial production lines

due to several advantages such as applicability to complex shapes, low cost and high

deposition rate. One of the shortcommings of SiO

x

-like barrier coatings is the poor

adhesion to polymer surfaces. Thin interlayers are applied before the barrier coatings

and often referred as adhesion promoting layers. Interlayers are typically deposited in

a plasma fed exclusively with hexamethyldisiloxane (HMDSO) in order to form an

organic film which can bridge the polymer substrate and subsequently deposited

inorganic barrier film. With polymeric substrates, conventional analytical tools fail to

assess the actual interface chemistry and possible changes during the deposition

process. In the present study, we have used self-assembled monolayers (SAMs) on

Au surfaces to mimic a polymer surface. Interfacial oxidation and degradation upon

deposition of plasma polymer coatings was monitored by means of

polarization-modulation infrared reflection absorption spectroscopy and cyclic

voltammetry was employed to evaluate the barrier performance. Combination of both

techniques enabled us to disclose the chemistry and structure of interfacial layer and

the SAM underneath. Our results indicate that ultra-thin SiO

x

C

y

H

z

 interlayer prevents

the oxidative degradation of the SAM during the subsequent deposition of barrier film.

Moreover, SiO

x

C

y

H

z

 interlayer partially oxidizes, acting as a trap for reactive oxygen

species created during the SiO

x

 barrier film deposition. The results help to clarify the

mechanisms leading to the adhesion promotion effect of interlayers and provide

valuable information for the design of high-performance barrier films on polymers.

Keywords
Plasma polymerization

Barrier coatings

SiOx

PM-IRRAS

Cyclic Voltammetry


