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Extended abstract 

Nowadays nanotechnology is becoming more and more interesting in different 

fields, including the textile one. Microencapsulation is the process which allows to 

obtain microcapsules which have micrometric sizes but the shell thickness is about 

nanometres and can be considered as nanotechnology.  Microcapsules (MICs) 

sometimes are considered as microspheres (MISs) and the main difference among 

them is focused on the basis of their definition. Microspheres are different spherical 

particles with a diameter between 1-1.000 μm.  

Microcapsules’ properties can be characterised by: a) Their properties are due to the 

material composition and chemical structure. b) They are not damaged by use. c) 

They can be reused. 

On the other hand, microcapsules are based on two or more active ingredients and 

are characterised by:  a) Properties are due to the active ingredients and can be more 

than one. b) They usually are damaged by use. c) They cannot be reused. 

Microcapsules for textile usage can be made of a polymeric shell and oil acting as 

active ingredient. There can be a wide variety of microcapsule active products [1-6]. 

The production of those microcapsules concerns the control of different parameters. 

The one presented in this work is the oil concentration. 

 

Material 

Fragrance oil (was supplied by Disaromas, SA, Colombia), was used as the core 

material. 2,4-toluene diisocyanate (TDI, was supplied by Alfa Aesar) and 1,6-

hexamethylenediamine (HDMI, was supplied by Panreac) were used as monomers 

for polyurea wall-forming  materials. Tween 80 (was supplied by Panreac) was used 

as the stabilizing agent. 

 

Microcapsule production 

The procedure used to develop the microcapsules is the interfacial polymerization. 

The first step in this process is to produce a stable emulsion. Emulsions are based on 

a mixture of oil in water (O/W) if oil is dispersed in water or water in oil (W/O) if 

water is dispersed in oil. Usually an emulsifier is used to stabilise the system. 



 

 

The ratio oil/water is really important for both W/O and O/W. In this paper we show 

different ratios and study their influence. 

 

Table 1.  Parameters to control during the emulsion procedure. 

 

REF oil (g) water (g) rpm time (min) surfactant (g) 

1 20 

100 5000 5 

0 

2 50 0 

3 100 0 

4 20 1 

5 50 1 

6 100 1 

 

Results 

Figure 1 shows images of three different emulsions obtained with different oil ratios. 

It is directly related with references 4, 5, and 6. Figure 1a shows the lowest 

concentration (20 g of oil) whereas figure 1c was obtained from the emulsion with a 

higher concentration of oil (100 g/l), obviously, figure 1b shows the medium 

concentration (50 g/L). References 1, 2 and 3 could not be observed as they were 

not a consistent emulsion and in a few minutes water and oil were clearly separated 

into two different phases. 

 

    
                      a)                                 b)                      c) 

Figure 1. Drops of emulsion obtained with different oil ratios. 

 

It can be clearly seen that different drops appear for every image of the emulsion. 

The results show that the higher the concentration of oil, the more drops the 



 

 

emulsion shows, and consequently the number of microcapsules obtained when the 

polymerization occurs is considerably higher.  

 

Conclusions 

At first sight it could be easy to conclude that the higher concentration of oil can be 

the optimum value to optimise the productivity of MICs. However, there can be a 

problem with the emulsion stability as drops can collapse because of the instability 

of emulsion when time passes by.  

 

In order to obtain a good productivity of microcapsules and with good quality as 

Figure 2 shows, there must be an equilibrium between oil and water, but surfactant 

plays an important role.  

 

 

Figure 2. Microcapsules obtained from emulsion 6 (fig. 1 c). 
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