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Abstract: Textile manufacturers are demonstrating an increasing interest in the application of different types 
of micro or nanoparticles in order to add new properties to the fabric. For example, it is demostrated that 
fabrics treated with some type of silicate particles, like montmorillonite improve the wrinkle resistance of 
cotton fabric or improve the flame retardant effect, among other interesting properties. Usually these 
particles, are not a reactive agent that can react with the fibers. Because of that, the resin product are 
necessary to make them adhere to the fiber, otherwise they will be lost  during the actions of treated fabric use 
and maintenance such as washing, ironing, drying, etc.  The resin plays an important role in treating the 
fuctionalization of the textile. Instead, this compound can modify its properties. In this work, flexural rigidity 
of treated cotton fabrics with binder and with and without montmorillonite particles were evaluated. Two 
different resins were studied, acrilyc and poliurethane, and 1, 2.5 and 5 g/L of this product were applied. It 
was appreciated that fabric treated with particles modify the flexural rigidity in less difference than when 
treating it only with resin, regardless of the type of binder used. 
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1. INTRODUCTION  
 
Many studies focus on the addition of micro or nanoparticles to provide the textile with new 

properties, which is known as textile functionalization. Depending on the type of particle add in the 
fabric, it is obtaind a new property. Within this type of textile functionalization it can be  
encompassed microcapsules, which contain different active substance inside with which to provide 
new functions to the fabric, such as thermal property by phase change material [1-3], aroma release 
[4-6], moisturizing [7, 8], etc. On the other hand, it is possible to treat fabrics using nano and 
microparticles that by their own nature and composition also provide properties to the substrate, like 
tourmaline or nanoclays [9, 10]. Some of these type of particles can improve the textile comfort 
improving the amount of negative ions in the air. 

 However, when particles are used, which do not have any affinity for textile fiber, it is 
necessary to add some type of resin in the treatment bath in order to increase fix particles on textile 
fibers [11]. But this type of treatment can modify the properties of the textile, like flexural rigidity. 
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The aim of this work is to study the effect of the use of binder in the treatment with and 
without microparticles on the flexural rigidity property of the cotton fabric. Two types of resin of 
different composition, polyurethane and acrlys, were used. Some treatments were carried out varying 
the concentration of the resin used. In order to know the influence of microparticles in the 
modification of the fabric properties, the addition of microparticles of nanoclay (montmorillonite) 
was performed together with the highest concentration of resin. All the results were compared with 
the flexural rigidity values of  untreated cotton fabric.  

 
  2. EXPERIMENTAL  
 
   2.1 Materials 

A 100 % twill cotton fabric with 210 g/m  was used. The fabric had been desized, scoured 
and bleached.  

Lurapret® dispersion TX 6072 (supplied by Archroma) was used as a waterborne 
polyurethane binder. In this study, the Lurapret (supplied by Archroma)polyurethane binder is 
referred to as “PUR” . Resina Color Center STK-100 was used as an acrylic binder and is referred as 
“Ac” in this work. 

The silicate Montmorillonite K10 (supplied by Sigma Aldrich) was used as microparticles. 
These K10 particles fall in between the size range of 1-40 μm.  

 
   2.2 Methods 

Treatments were carried out by padding, getting around of 80-85% of pick-up, dried at 90ºC 
and cured at 120º C for 2 min. Different formulations were prepared using different concentration of 
two resins (acrilyc and poliurethane binder). To study the influence of using microparticles in the 
treatment on the flexural rigidity of the fabric, treatments were performed using each resin together 
the K10 particles. In table 1 the formulation of bath treatments prepared are described. 
 

Table 1:  Concentration of products prepared for each treatment 

  Poliurethane binder (g/L) Acrilyc binder (g/L) K10 particles (g/L) 
Untreated cotton - - - 

1PUR  1 - - 
2,5PUR  2,5 - - 
5PUR  5 - - 

20K10 5PUR  5 - 20 
1Ac - 1 - 

2,5Ac - 2,5 - 
5Ac - 5 - 

20K10 5Ac - 5 20 
 

Flexural rigidity of samples are tested following the standard UNE 40392:1979 
“Determination of the flexural rigidity of a fabric”, in order to compare the results  of different 
treatments using different concentration of resin, the untreated fabric was tested too. 
 

3. RESULTS AND DISCUSSION 
 

Flexural rigidity results of each sample tested are shown in table 2 and represented in the 
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graphic of Figure 1. 
 

Table 2:  Concentration of products prepared for each treatment 

Sample Bending lenght 
Flexural Rigidity 

(mg.cm) 
Untreated cotton 3,71 1,08 

1PUR  2,9 0,51 
2,5PUR  2,8 0,46 
5PUR  2,87 0,5 

20K10 5PUR  3,34 0,79 
1Ac 2,99 0,56 

2,5Ac 2,96 0,55 
5Ac 2,89 0,5 

20K10 5Ac 3,26 0,72 
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Fig. 1: Flexural rigidity results 
 
 If the results of fabrics treated only with acrylic and polyurethane binder are compared 
using different Concentrations (1, 2.5 and 5 g / L), it can be observed that there is no significant 
difference between them, but the loss of rigidity upon application is remarkable. flex when these 
results are compared to the value of the raw fabric.  
 However, flexural rigidity improves when the treatment is carried out with a K10 
microparticle binder, regardless of the resin used. This behavior may be due to the particle breaking 
in a certain way the crosslinking of the polymerized resin and thus decreasing its rigidity. 
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  5. CONCLUSIONS 
 
 This study showed that the use of acrylic and polyurethane resin in the treatment, added to 
improve the fixation of particles on the textile fibers in order to provide new properties, increases the 
stiffness of cotton fabrics. This is an effect that could be problems due to the change of the 
flexibility of the fabric, as this property is very important to achieve a good behavior during its use.  
On the other hand, the modification of this property is lower when the treatment carried out using 
resin and montmorillonite particles, showing a greater difference in the results of the treated fabric 
only with the resin. This behavior may be due to the particle breaking in a certain way the 
crosslinking of the polymerized resin and thus decreasing its rigidity. 

Further research will be conducted regarding polyester fibers in order to determine if 
this difference is so evident on that synthetic fiber.  
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