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Abstract: Low temperature plasma treatment on bamboo fabric has been used to improve the surface properties. The modified bamboo 
fabric surface was characterized by FTIR, SEM, XRD and color fastness test. The modified functional group of bamboo fabric (e.g. C-
O, O-H) is investigated using FTIR studies. The surface roughness was studied using SEM results. The improved crystalline structure 
after plasma treatment was examined using XRD results. Wash fastness test shows the color fastness of bamboo fabric after plasma 
treatment. 
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1. Introduction 
 
In recent years textile industry has concern for the natural 
fabric materials. Cellulose fiber is a natural material with 
many advantages such as, low cost, low density, acceptable 
strength properties, and enhanced energy recovery. Natural 
Bamboo is a cellulose material, wildly available in nature, 
the biggest renewable resource and eco-friendly material [1]. 
Natural Bamboo fabric has many great advantages. Bamboo 
fabric is an antibacterial and antifungal material [2-
5].Bamboo fabric has a good wearing property for its 
smoothness, non-irrigative for skin and UV protection [6-8] 
and bio degradable cloth materiel. Bamboo fabric has many 
textile product applications like medical textile applications, 
home based products and body innerwear cloths, etc. 
 
Plasma technology has been widely used as an effective 
method for surface modifications of textiles such as cotton, 
wool, linen, flax, sisal, keratin and polymer materials [9-
19].Textile industry also needs traditional, non-polluting, 
less energy consumption and low cost process for textile 
finishing. Low temperature plasma is an eco-friendly, non-
polluting, energy consumption and low cost process for 
textile processing [20].When textile material are exposed to 
a plasma different effects are often observed including, 
ablating (or) etching, modification of the material surface 
[21], without changing the bulk properties of the material 
and surface oxidation which could all contribute to the 
improvement of the surface properties. 
 
2. Material and Experimental Setup 
 
2.1 Material 
 
The bamboo fabric was purchased from Sri 
Karpagavinayaga Textiles and Exports Private Ltd, India. 
 
2.2 Experimental Setup 
 
The bamboo fabric was taken into different sizes for plasma 
treatment. Low temperature DC glow discharge plasma was 
generated in the cylindrical stainless steel chamber 50cm of 
length and 30 cm of internal diameter. Two Aluminium 
square electrodes were fixed inside the chamber which is 
perpendicular to the axis, separated by 3cm distance and it is 

connected to the high tension DC power supply (1.5 Kv). 
Vacuum of 10-3 mbar was maintained inside the chamber 
using a vacuum pump. Pirani gauge was used for pressure 
measurement. The bamboo fabric material were placed 
between the electrodes separated by a distance 3 cm. the 
discharge potential and base pressure were 400v, and 0.03 
mbar respectively. 
 
2.3. Operating parameters 
 
Discharge potential - 400v 
Discharge power - 10w 
Pressure - 0.03 mbar 
Exposure time - 1-10 min 
Electrode separation- 6cm 
Plasma gas - air  
Sample - bamboo fabric 
 
3. Results and Discussion 
 
3.1 FTIR Results 
 
FTIR spectra of both untreated and plasma treated bamboo 
fabric were analyzed. In the untreated sample the absorption 
bonds are C-H (s, b) bend, C-H (s) stretch, C-H (w)finger 
print region ,C-O (s) stretch, O-H (b) stretch are presented. 
In the plasma treated bamboo fabric absorption bonds are 
only in the C-H (b, s) stretch, C-H (v) scissoring and 
bending, C-H (m) stretch is presented. This clearly shows 
that the C-0, 0-H bonds are converted into C-H bonds after 
the plasma treatment. When the treatment time increases the 
FTIR spectra bonds are broken or there is no bonds present 
in the fabric surface. 
 
3.2 XRD results 
 
Figure 2 illustrates the X-ray diffract gram of the plasma 
treated and untreated bamboo fabric. It clearly indicates that 
there is no change in shape and position of the diffraction 
peak, except that the peak is more intense in the case of 
plasma treated sample. This result confirms that the plasma 
treatment improved the degree of crystalline of bamboo 
fabric surface. Due to the plasma treatment the intensity is 
increased and there is no change in the structure. 
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Figure 2: XRD result of plasma treated and untreated 

bamboo fabric 
 
3.3 SEM Results 
 
Figure 3.shows the untreated and plasma treated SEM 
images. In figure.3 (a) And (b) are the untreated bamboo 
fabric. The untreated fabric surface there is a smooth 
surface. But in the plasma treated fabric surface figure.3 (c) 
and (d) some cracks and fragments appear on the bamboo 
fabric surface. These indicate the effect of plasma 
bombardment and etching on the surface and this change in 
the surface morphology after plasma treatment can be 
explained by the localized ablation of the surface layer. [21] 
 

 
 

 

 

 
 
3.4 Color Fastness Test 
 
The color fadedness of bamboo fabric before and after 
plasma treatment is investigated. Turquoise Blue H5Q (3%) 
and Red H8B (3%) dyed bamboo fabric were taken for the 
color fastness test. In the red dyed fabric color fastness 
before plasma treatment is high and after plasma treatment 
(10mins) the color fastness is low. The color fastness 
increased in blue dyed fabric after plasma treatment 
(5mins).comparing the red and blue dyed fabrics the blue 
dyed fabric is less than the red dyed fabric.  

 
4. Conclusion 
 
The effects of plasma treatment on surface properties of 
bamboo fabric were investigated. The FTIR results of 
plasma treated bamboo fabric shows the change in chemical 
bonds.SEM observations shows that cracks, pits and 
fragments appear on the fabric surface after plasma 
treatment. This result confirms the plasma treatment should 
increase the surface roughness on the textile fabric surface. 
The XRD results confirm the plasma treatment should 
increase the intensity of fabric without modifying the 
crystalline surface. The color fastness test result shows that 
in the untreated fabric the color fastness is less when 
compare plasma treated fabric. 
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