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Extended abstract 

 

1. Hydrophilic or Superhydrophilic treatments of PET fibers 

PET fibers need to be treated to become hydrophilic and improve their water 

wettability. Many treatments have been studied including chemical treaments, fiber 

coating with hydrophilic polymers, physical treatments such as plasma, or 

biotechnological treatments with the use of enzymes.  

Inspired by nature, superhydrophobic and superhydrophilic have been developed for 

the last 20 years by creating micro and nano roughness. Associated with hydrophobic 

substrate, the surfaces are superhydrophobic while they are superhydrophilic when 

the substrate is hydrophilic [1]. In the field of textile, nanostructuration of PET 

surfaces with titanium or zinc oxide will increase the water wettability. 

 

2. Characterisation of hydrophilic fabrics 

To characterize the wetting behaviour of 

water on textile structures, we have 

developed a methodology using 

Wilhelmy tensiometry (Figure 1). The 

fabric is hanged and connected to a 

balance. After contact with water, the 

weight of the meniscus gives the water 

contact angle while capillary 

characteristics are related to the increase 

of the water mass with time.   The 

meniscus characterizes the surface of the 

fabric, and the capillary rise the surface 

of the fibers inside the fabric.  

 

Figure 1:  Illustration of the Wilhelmy 

characterization method 



 

 

3. Results: Hydrophilic treatments 

In this presentation, we will discuss the influence of the treatment on the hydrophilic 

behavior of the PET fabric. All of them lead to a decrease of the contact angle and an 

increase of the capillary (figure 2). But many factors influence the quality of this 

hydrophilic treatment. 

 

 
 

First, it is not possible 

to get the same good 

hydrophilic behavior 

with all the 

treatments  

 

Then the process 

parameters such as 

the time, the intensity 

of the treatment, the 

nature and the 

amount of the gas, 

chemicals, enzymes 

or coating are essential.  

 

The last parameter, which is very relevant, is related to the textile structure. This is 

for instance the case when we compare 

atmospheric plasma treatment on 

wovens or nonwovens of different 

grammages (Figure 3). The water 

contact angle or the capillary uptake are 

different after plasma treatment. It 

means that the treatment does not 

reach the fibers inside the fabric in the 

same manner. 

However, from all the experimental 

results we get, the zero contact angle 

has never been obtained with all these 

treatments. 

Meniscus 
Fw 

(mN) 

Water  

Contact 

angle 

Water  

Capillary 

coefficient        

(mg2.s-1) 

Untreated 400 83° 8.08 

Hydrophilic resin 

treatment 
2670 56° 7.49 

Soda treatment 40s 4140 29° 10.3 

Soda treatment 120s 3940 34° 14.6 

Figure 2: hydrophilic characterization of PET fabrics 

Figure 3: water capillary uptake on PET 

woven or nonwovens treated by 

atmospheric plasma treatments 



 

 

4. Results: Superhydrophilic treatment with ZnO nanostructuration 

ZnO nanorods were grown on micro fibres of polyethylene terephthalate (PET) fabric 

by seeding method to develop hierarchical roughness structure.  

First the fabric was plasma treated and it is hydrophilic.  

Then, increasing seed concentrations lead to samples with superhydrophilic 

properties, because the density of the nanorods increased. Not only the water 

contact angle at fabric surface tends to zero but also the water capillary diffusion 

inside fabric is faster (Figure 4). 

As the seed concentration increases, the fibers inside the fabric become more and 

more hydrophilic, but the 

capillary weight does not reach 

saturation. This capillary rise is 

not only due to the inner fabric 

pores but also the capillary 

diffusion between the ZnO 

nanopillars. Theoretical 

aspects related to this 

mechanism will be proposed. 

 

As a conclusion, the 

superhydrophilic properties of 

the PET fabric nanorods 

treatment are clearly shown 

not only by cos Ѳ = 1 at fabric 

surface, but also by an excellent capillary diffusion of water inside the treated fabric. 

 

5. Conclusion and perspectives 

The hydrophilic properties of a PET treated fabric could be measured using 

tensiometric method. It gives the water contact angle at the surface of the outer 

fibers and the capillary rise which is related to the surface of the inner fibers. 

Many treatments lead to an improvement of the PET hydrophilic properties. 

Generally whatever the conditions, the contact angle is never zero and the capillary 

rise is limited.  

With surface nanostructuration, outstanding hydrophilic properties are obtained. 

This is in agreement with the theory developed and explains why the capillary 

coefficient of water diffusion is so high. 

 

Figure 4: Contact angle and capillary rise of water 

on PET sample with ZnO nanorods from different 

seed concentration 
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