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Abstract: The study of surfaces properties of polypropylene films after their exposure to an electric discharge (corona discharge and dielectric barrier discharge)
has been investigated. The study of the effect of the treatment by corona and dielectric barrier discharge on polypropylene films surface was carried out by the
study of the evolution of the surface energy through the measure of the contact angle and by chemical analysis through FTIR/ATR spectroscopy. The results show
that the corona discharge treatment induces a rapid reduction in the contact angle compared to that recorded with the dielectric barrier discharge treatment. The
discharge produces activated neutral species reacting with the surface of the sample to create functional functions responsible for wettability. The FTIR/ATR
spectroscopy analysis revealed the appearance of hydroxyl (-OH) and carbonyl groups (C=0), the intensities increase with increasing peak voltage. These groups
induce an improvement in the surface wettability properties.
Dielectric barrier discharge

Corona discharge

DBDs are generally excited by applying a
sinusoidal alternating voltage, of amplitude of a
few kilovolts with a frequency of up to a few
kilohertz, between two metal electrodes
separated by a gas and by at least one layer of
an insulating material.
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The principle of corona discharge treatment is
based on the application of a high voltage (a
few kilovolts) between two asymmetrical
electrodes (for example a tip or wire of small
diameter and a flat electrode or a cylinder)
spaced a few millimeters apart
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So there is a direct relationship
between the contact angle and the
adhesion energy

The measurement of the contact angle
accounts for the wettability of a surface
Experimental setup used for the corona
charging

Polypropylene

According to the theory of Owens and
Wendt, free surface energy is the sum
of interactions of polar and apolar.

Dielectric barrier discharge
treatment reactor
Experimental details

The material we used in our study is a
thermoplastic. These are polypropylene
(PP) films with a thickness of 20 µm.

Photo of a drop of water on a PP film (a) untreated
PP, (b) treated PP tT = 120 s (corona discharge)

Surface treatment of PP films by corona discharge

Influence of the treatment time on the evolution of the contact angle
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Variation of the contact angle of a drop of water deposited
on a film Polypropylene, depending on the treatment time: (a)
corona discharge, (b) dielectric barrier discharge.
Corona discharge treatment induces a rapid reduction
in the contact angle compared to that recorded with
the dielectric barrier discharge treatment.
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Variation of the : (a) contact angle, (b) Work of adhesion , (c) Surface energy depending
on the treatment time
the treatment induces a modification of the
polypropylene surface resulting in an
increase in the hydrophilic properties of the
film (better adhesive properties).

The increase in surface energy is mainly due
to the increase in the polar component
which is responsible for improving the
wettability of the PP surface.

Infrared multiple internal reflection spectroscopy (FTIR-ATR) of
polypropylene
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Conclusion :The results show that the corona discharge treatment induces a rapid
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appearance of hydroxyl
(OH) and carbonyl groups
(C = 0), the intensity of
which increases with
increasing point voltage.
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Effect of point voltage on the composition of the PP film by FTIR-ATR
analysis, (a) untreated; (b) Vp = 5 kV; (c) Vp = 6 kV; (d) Vp = 7 kV.

reduction in the contact angle compared to that recorded with the dielectric barrier
discharge treatment. The decrease in the contact angle with the treatment time is
explained by the fact that the treatment by induces a modification of the polypropylene
surface resulting in an increase in the hydrophilic properties of the film (better adhesive
properties). Consequently, the decrease in the contact angle induces an increase in the
surface energy due to the increase in the polar component of the surface energy. The
FTIR/ATR spectroscopy analysis revealed the appearance of hydroxyl (-OH) and carbonyl
groups (C=0), the intensities increase with increasing peak voltage. These groups induce
an improvement in the surface wettability properties.

