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Abstract:   

 

Chemical compounds can change a product surface and it can make possible to insert 

some functional groups and join new agents or compounds.  Physical methods to treat 

surfaces usually are based on radiation treatment; the most frequent ones are ultraviolet, 

beta or gamma rays. Electron beam is a physical technique that when applied to polymers 

can produce different effects such as grafting, polymerization, cross linking or excision.  

 

To study electron beam influence on fibres, some doses have been applied to a white 

polyester and polyamide fabric, and it has been characterized by Scanning electron 

microscopy (SEM), and by Atomic Force microscopy (AFM). Color changes have been 

measured by spectroscopy and we can observe white level decreasing about 20%. 

 

1.- Introduction. 

 

 Last years interest in radiation process have increased a great deal because of the real 

applications have been introduce. Some industrial fields have involved it in different areas 

such as food, sterilization, etc. [L. Auditore et al. Physical Review Special Topics – 

Accelerators and Beams. Vol 7. 030101 (2004). Pp. 1-5].  

 

Radiations can be divided in two main groups, ionizating ones and not ionizating. The 

great difference is based on the effect it can produce on the material. If it is ionizantin one, 

it is possible to go through the body, and can present different penetration levels. The most 

important for ionizating radiations are x-ray, gamma or electron beam. They can cause 

some damages to the body has been exposed because of their high level of energy.  

 



When that kind of radiations are used with polymeric materials it can produce different 

effect summarized in polymer activation, polymerization, cross linking,  or 

unpolymerization. 

 

 Electron beam technology is based on the irradiation of a surface by electron beam, in 

which the electron is accelerated until electron volts (eV),  1 eV equals the level of energy 

it reaches when accelerated until  1 V voltage. This means that 1 eV equals 1,6 x 10-19 J. 

Then the energy level or dose is known as grey (Gy) and represent J/Kg. It is Known that 

the less energy applied to the electron the less penetration of the radiation on the material.  

 

 2.- Materials and methods. 

 

2.1.- Materials 

 

Two raw fabrics were used to test fibres behaviour. Polymers were poly ethylene 

therefthalate for polyester composition, and polyamide 6. Fabric raports were twill, and 

their gramage was 115 g/m2. 

 

2.2.- Methods 

 

Radiation was applied by a Rodothron with different doses, 50 KGy, 100 KGy, 150 KGy, 

and 200 KGy. Latter on, changes in white colour were studied as Standard UNE EN ISO 

105-J2:2001, says.  

 

To evaluate the surface effect microscopy techniques were applied. We used Scanning 

Electron Microscopy (SEM) and Atomic Force Mycroscopy (AFM).  

 

3.- Results.  

 

To begin with we are going to evaluate the results about change in color. Fabric 

Reflectance decreases either in polyester or in polyamide, but it can be noticed that 

polyamide (PA) is more sensitive for higher radiation doses than polyester (PES) fabrics. 

Figure 1 Shows the fabrics that were obtained for each radiation dose, and the reflectance 

for each sample. 



 

KGy PES PA 

0 77,75 52,59 

50 75,38 39,37 

100 72,72 35,49 

150 71,65 30,75 

200 69,42 24,6 

 

 

 

 

 

 

 

 

Next figure shows when observed by SEM that treatment not only can produce changes in 

color but in surface topography too. That can be observed when AFM study is made and 

we observe a section of the fiber. 

 

It can be observed when SEM images (figure 2 and 3) are analyzed, that some changes 

have been induce on surface topography which are stronger on polyamide fiber. To test it 

we have used AFM techniques, which shows higher differences in fiber topography for 

polyamide fibers than for polyester one.  

 

 
Figure 2: SEM Images of polyester fabric. a) Without treatment, b) 200 KGy. 
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Figure 3: SEM Images of polyamide fabric. a) Without treatment, b) 200 KGy. 

 

   
 Figure 4: AFM Images for polyester fabric. a) Without treatment, b) 200 KGy. 

 

 
Figure 5: AFM Images for polyamide fabric. a) Without treatment, b) 200 KGy. 

 

4.- Conclusions 

 

As a result, we have shown that this kind of treatment can produce some differences in 

fabrics, not only on yellowish, but in fiber topography too. Polyamide fiber is more sensitive 

to yellowish as it loses reflectance degree faster. When microscopy is used, we can 

confirm some changes on structure, either in polyester or in polyamide, but we have shown 

deeper unevenness in polyamide fiber than in polyester ones. 

 

To conclude we can confirm that polyamide fabrics suffer more changes on surface and on 

color than polyester ones.  


