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Abstract 

 
Plasma processing technology that aims to modify the chemical and physical properties 
of a surface. The nanotechnology creates the structure of excellent properties by 
controlling atoms, molecules and functional materials. The pure textile material viscose 
is taken and coated by nanomaterial. The Zinc oxide (ZnO) nano particles were prepared 
by sol-gel process, and the ZnO nano particles coated with a pure viscose material using 
tip coating methods for 1 hour. The Nano particles coated viscose materials was 
analyzed different characterization study such as, XRD, FTIR and SEM. These results 
were showed that the fabric surface treated with plasma was modified when compared to 
the untreated fabric surface. 
 
Key Words:  DC glow discharge Plasma, Viscose, Zinc Oxide nano particles, XRD, 
FTIR, and SEM. 

 

Introduction 

Plasma treatment is a fast solvent free technique. The operation procedure is simple and well 

controlled [1]. Today, with increasing awareness of environmental concerns, a significant amount of 

ecological legislation has been introduced regarding fiber treatment that use huge amount of chemicals 

and water [2]. Laboratory plasma treatment can be prove that it changes the surface, chemical and 

physical properties of the fibers.  Future progress and different techniques are used as a solution for 

plasma scaling problems [3]. Low pressure plasma techniques have been used for textile and polymer 

surface modification by several researchers. The low pressure plasma has advantages as like uniform 

glow. Low breakdown voltage, high concentration of reactive species and generation of non-thermal 

plasma. The viscose fibers have many different structures, which lead to different applications and 

properties. Viscose material is used in the application of medical and sanitary products: surgical “wools”, 

wadding, swabs and dressings, baby’s napkins and tampons. The main aspect of this research was to 

analyze the effects of plasma treated fabric by various characteristic studies and also to find the physical 

and absorption properties. 

Materials And Methods 

The viscose fabric were purchased from S.S.Fashion Pvt.Ltd, India. Zinc acetate material is 

purchased from Merck and used without any further purification. 
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Synthesis of Zinc Oxide Nanoparticles 

 Zinc acetate salt was thoroughly mixed with deionized water and a few drops of conc. 

hydrochloric acid was added. This is done, so that the insoluble salts in the solution will be dissolved. 

Viscose fabric material was cleaned in water and ethanol, and the fabric was dried at room temp for 4 

Hrs. The size of the fabric was 2x2 cm. The ZnO Nano particles were coated on fabric by dip coating 

method. The immersed fabric was allowed to dry at room temperature for 24 hours. The fabric was safely 

kept in an air lock cover. 

Plasma Reactor 

The glow discharge plasma reactor was used in this study. The plasma treatment is shown my 

privies publication [4]. The Viscose fabric was inserted with its surface perpendicular to the discharge 

axis between the parallel electrodes. The exposure time, discharge potential and base pressure were kept 

constant at 10 mins, 400V and 0.03mbar. After plasma treatment, the fabric was kept in an air lock cover 

and analyzed. The plasma processing parameters are shown in Table 1. 

Table 1. Plasma Processing Parameter 

Discharge potential      -400V           

Pressure                       -0.03mbar                                                

Exposure time             -10 mins                                           

Plasma gas                 -Atmospheric air 

 

Result and Discussion 

Spectroscopy study 

The absorption peaks of ZnO coated Viscose fabric was also analyzed for untreated and plasma 

treated cases shown in figure 1. The peak values from 705.46 to 658.78cm-1 corresponding to Alcohol, 

OH out of plane bend, the peak 855.73 to 820.89cm-1 is corresponding to hydroxide group of Carbonate 

ion. The peaks 1151.87 to 993.66cm-1 were similar to silicate ion. At 1376.62cm-1 the peak is primary or 

secondary OH in plane Bend [5]. The experimental and Literature values are compared. 

X-Ray Diffraction Spectra of the untreated and atmospheric plasma treated ZnO nanoparticles coated 

viscose fabrics are shown in figure 2. The crystallinity of the fabric surface was increased in plasma 

treatment. The Broadening of the peaks indicates that the particles are of nanometer scale.  

The particle size can be estimated from the XRD pattern using Scherrer’s formula. 

D=
θβ

λ
cos
k  
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            Where D is the crystalline size, k is a geometrical factor taken to be 0.89, λ=1.5406 Å is the X-ray 

wavelength, θ is the diffraction angle and β the peak width at half maximum of the most prominent peaks 

[6].  

 
Figure 1. FTIR Spectrum of ZnO coated viscose fabric 

(a) Before plasma treatment (b) After Plasma treatment 

 
Figure 2. FTIR Spectrum of ZnO coated viscose fabric  

(a) Pure materials (b) Before plasma treatment (c) Plasma treatment 
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Scanning Electron Microscopy 

SEM image of untreated and plasma treated Zno coated Viscose fabric as shown in Figure 3. ZnO 

particles are not uniformly coated on the SMV fabric, but uniformly dispersed on the fabric surface. The 

smallest particles appeared on the surface as shown in the figure 3(a). After plasma treatment the fabric 

wettability was increased. The increase in wettability causes the increase in smoothness of the fabric 

surface and it is shown in figure 3(b). 

 (a) 

 (b) 
Figure 3. ZnO coated viscose fabric 

(a) Before plasma treatment (b) After Plasma treatment 
Consulation 

 In this study, the plasma treatment using atmospheric air of ZnO nano particles coated Viscose 

fabric was examined. The comparetive study of plasma treated and untreated Viscose fabric was 

analyzed. The FTIR,SEM results has confirmed the presence of ZnO on the fabric surface. XRD studies 

has also conformed the increasing indensity of the plasma treated sample, when comparted to  untreated 

sample. Over all the results of this research shows that the surface property of the viscose fabric was 

modified when compared to untreated fabric.  
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