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Abstract: Textile finishing is the stage at which their final properties are imparted to fabrics, conferring them with one or many functional properties such 
as shrink-resistance, water-resistance, softness, antibacterial, etc. At this stage of the textile chain is where a high number of chemicals are used, and 
often highly polluted wastewaters may be produced, so considering the increasingly strict environmental legislation, low temperature glow discharge 
plasmas (LTP) have emerged as an environmentally friendly technique for the finishing of textiles. Plasma processes need only small amounts of selected 
chemicals (if any) and do not produce waste waters or chemical effluents, so the use of plasma processes in textile finishing can reduce its environmental 
impact. Another advantage of plasma processes is modifying the textile fibre surfaces to a depth of nanometres without altering the bulk properties of the 
fibres, such as mechanical properties, of relevance in textiles. In the present review work, an overview is given on some outstanding plasma treatments of 
natural and synthetic fibres. For instance, the effects of plasmas (radiofrequency plasma, microwave post-discharge) on wool fibres and fabrics are shown 
with respect to their wettability, shrink-resistance, softness and adhesion of polymers. In parallel, the effects of plasma on polyamide 6 fibres and fabrics 
are shown related to their wettability, ageing properties, post-deposition of biopolymers and dyeability. 

Obdelava tekstilnih materialov z nizkotemperaturno plazmo 
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Izvlecek: Zadnja stopnja pri obdelavi tekstilnih materialov doloca njihove funkcionalne lastnosti, kamor sodijo na primer odpornost proti krcenju, prepust
nost za vodne kapljice in paro, mehkost in morebitna bakteriostaticnost. V zadnji stopnji pri obdelavi tekstilij se obicajno uporablja obilo kemikalij. Poleg 
tega so odpadne vode, ki so posledica spiranja kemikalij pogosto mocno onesnazene, zaradi cesar se iscejo alternativni postopki obdelave. Zaradi vedno 
ostrejsih okoljskih predpisov se vedno bolj siri uporaba okolju prijaznih tehnik, ki temeljijo na uporabi nizkotemperaturne plinske plazme. Pri plazemskih 
procesih uporabimo zelo majhne kolicine kemikalij, pogosto pa njihova uporaba sploh ni potrebna, da bi dosegli dolocene funkcionalne lastnosti tekstilij. 
Pri plazemskih tehnologijah tekstilij ni potrebno spirati z vodo, zaradi cesar se bistveno zmanjsa onesnazevanje okolja. Druga pomembna prednost 
plazemskih tehnologij je moznost modifikacije zgolj povrsinske plasti debeline nekaj nanometrov, medtem ko ostanejo sicersnje lastnosti materiala ne
spremenjene. V pricujocem preglednem clanku podajamo pregled najpomembnejsih dosezkov na podrocju plazemske modifikacije naravnih in sinteticnih 
vlaken. Najboljse lastnosti tekstilij dobimo z uporabo plazme, ki jo generiramo z radiofrekvencno ali mikrovalovno razelektritvijo, pogosto pa namesto 
plazme uporabimo porazelektritveni del. V prispevku podrobneje predstavimo vpliv plazemske obdelave na volnena vlakna in tekstil. Prikazujemo spre
membo omocljivosti, odpornosti proti krcenju, spremembo mehkobe volnenega blaga in sposobnost povrsinske vezave polimerov. Prav tako prikazujemo 
vplive plazemske obdelave na sintenicna vlakna in tekstilije izdelane iz poliamida PA-6, kjer poseben poudarek posvecamo pojavu staranja vlaken in 
tekstila,j pa tudi naknadni depoziciji biopolimerov in barvanju. 

1 Introduction 

Wool is a natural fibre mainly constituted by keratins. Mor
phologically, the fibres are formed by cortical and cuticu
lar cells and cell membrane complex. Cuticular cells are 
located in the outermost part of the fibre, surrounding the 
cortical cells. The cuticle consists of a layer of flat scales 
of approximately 1 flm thickness overlapping one another 
like tiles on a roof (Fig. 1 a), and forming a ratchet-like struc
ture, which provokes a directional frictional effect /1 / which 
has traditionally been considered the main responsible for 
felting shrinkage of wool fabrics. Felting shrinkage is a proc
ess which comprises compacting and entanglement of fi
bres submitted to mechanical action, friction and pressure 
in presence of heat and humidity, and accounts for the 
undesirable and irreversible reduction of the area of the 
fabrics. From the chemical point of view, the outermost 
part of cuticle cells is of hydrophobic nature due to the 
presence of the "Fatty Layer", a thin layer of 18-methyl ei
cosanoic acid (18-MEA) covalently bound via a thioester 
linkage to the protein layer of cuticle /2/. It has recently 
been shown that the presence of this fatty layer on the 
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surface influences the shrinkage behaviour of wool fabrics 
during aqueous washing /3/. 

Polyamide 6 is a chemical fibre, also known as nylon 6 (H
[NH-C5H1O-COln-OH), is an aliphatic polyamide obtained 
through polycondensation reaction of £-caprolactam. It is 
characterized by recurring amide groups (-CONH-) in the 
polymeric chain and amino and carboxylic end groups /4/. 

Low temperature glow discharge plasmas (LTP) are con
sidered as an emerging technique in the achievement of 
wool with shrink-resistant properties by environmentally 
friendly methods /5/, as well as on the surface modifica
tion of textile fibres in general, as they modify the fibre sur
face to a depth of nanometers, without altering the bulk 
properties of the fibre. Plasma processes need only small 
amounts of selected chemicals and do not produce waste
water or chemical effluents, so plasma is efficient, eco
nomical, and can reduce the environmental impact caused 
by the use of chemicals in the textile industry, traditionally 
extensive in the consumption of water and chemicals. Plas
ma is a partially ionized gas generated by an electrical dis
charge, and consists of neutral particles (molecules, ex-
















