Tailoring Wettability and Surface Energy of Textiles by DCSBD Plasma
for Design-Oriented Applications
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Sustainable textile design can be enhanced by combining biodegradable starch-based composites with
environmentally friendly DCSBD plasma surface activation. This research demonstrates the potential of plasma-
treated textiles and natural polymer systems for advanced material-design applications with improved surface
interaction and adhesion behaviour.

Four textile substrates with different structural and material characteristics were experimentally investigated,
including cotton satin, linen-viscose woven fabric, cotton knitted fabric containing elastane, and polyester tulle.
The textiles were surface-treated using DCSBD plasma technology under atmospheric-pressure conditions to
modify their surface activity and improve interaction with starch-based composite layers. A starch-based
biodegradable composite was prepared using starch, water, and glycerol as a plasticizing component. The
prepared composite system was subsequently applied onto selected textile substrates to evaluate adhesion
behaviour and surface compatibility. Plasma treatment was performed using a DCSBD reactor operating at an
input power of 375 W with controlled exposure times. Surface wettability and surface free energy were evaluated
by contact angle measurements using a Drop Shape Analyzer DSA100 system. FTIR spectral analysis was
performed using a Nicolet ATR-FTIR spectrometer equipped with a diamond crystal to evaluate plasma-inducec
chemical changes on the textile surfaces. Morphological and interfacial changes between the composite layer and
textile structure were analysed using confocal microscopy. The experimental workflow additionally includec
optical image analysis and photographic documentation of the prepared textile-composite systems. The obtained
results demonstrated that plasma activation significantly influenced surface interaction, wettability behaviour, anc
adhesion potential of biodegradable starch-based coatings on textile substrates.

STARCH AS A BIOPLASTIC

PLASMA-ACTIVATED
ON TEXTILES AFTER PLASMA TREATMENT _ BIOCOMPOSITE TEXTILE
' Newspaper + Starch Bioplastic -
on Textile

Plasma treatment significantly improves the wettability
and adhesion of starch bioplastic on textile surfaces.
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LASMA ACTIVATION

DCSBD plasma increases
surface energy, enhancing
wettability and adhesion
between layers.
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Four different textile substrates with varying structural and material characteristics were experimentally investigated,
including cotton satin with atlas weave, linen-viscose plain weave fabric, cotton knitted fabric containing elastane,

and polyester tulle.

Plasma treatment markedly reduces the water and diiodomethane contact angles and increases the surfa

indicating enhanced surface wettability and improved adhesion of starch bioplastic on textiles.

KEY BENEFITS

The research demonstrates the potential of atmospheric DCSBD plasma _ O emmsdwetabity
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for environmentally friendly surface modification of textile materials ! worusmc N

intended for biodegradable composite applications. The combination of TEmE T reesset

renewable raw materials, atmospheric plasma treatment, and
experimentally prepared composite structures represents a promising
approach for the development of sustainable material systems with AL s i . i ot b iy 8

biocomposite by combining newspaper, starch bioplastic and textile

functional and visually distinctive characteristics. into a strong and flexible functional material.
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