
ANNOTATION
     THE MODIFICATION OF SURFACE WETTABILITY IS A KEY, 
WERE USED TO CREATE DISTINCT INITIAL SURFACE STATES. 
THESE PRE-CONDITIONED SURFACES WERE SUBSEQUENTLY 
EXPOSED TO DCSBD PLASMA AT VARYING DISTANCES FROM 
THE DISCHARGE REGION, ENABLING SELECTIVE AND 
SPATIALLY CONTROLLED SURFACE ACTIVATION WITHOUT 
DIRECT CONTACT. CHANGES IN SURFACE WETTABILITY WERE 
EVALUATED USING CONTACT ANGLE MEASUREMENTS AND 
THE CORRESPONDING SURFACE FREE ENERGY (SFE) 
COMPONENTS. 
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The research demonstrates the potential of atmospheric DCSBD plasma
for environmentally friendly surface modification of textile materials
intended for biodegradable composite applications. The combination of
renewable raw materials, atmospheric plasma treatment, and
experimentally prepared composite structures represents a promising
approach for the development of sustainable material systems with
functional and visually distinctive characteristics.

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-induced 
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 included 
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, and 
adhesion potential of biodegradable starch-based coatings on textile substrates.

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.
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