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Extended abstract 

Cyclodextrines (CDs) are cyclic oligosaccharides that consist of (α-1,4)-linked α-D-

glucopyranose units. CDs are shaped like a truncated cone rather than perfect 

cylinders. The hydroxyl functions are oriented to the cone exterior with the primary 

hydroxyl groups of the sugar residues at the narrow edge of the cone and the 

secondary hydroxyl groups at the wider edge. The central cavity gives it a lipophilic 

character, and the external surface, hydrophilic, so they are soluble molecules. 

 

It is well known that this structure gives rise to a remarkable capacity to form 

inclusion complexes in solution or in the solid state with organic molecules, 

especially aromatics, through host–guest interactions. 

 

The encapsulation capacity of CDs is studied to recover dyes of wastewater and use 

it as a raw material. Synthetic dyes are common water pollutants, many of these 

dyes are also toxic and even carcinogenic and pose a serious hazard to aquatic living 

organisms.  

 

In the textile industry, the dyestuffs are lost during the dyeing process and released 

with the effluents, which are more difficult to degrade. Depending of the type of dye 

this quantity can range between 5% to 50%.  

 

This study analyses the use of recovered dyes encapsulated in cyclodextrins in dyeing 

process, and the colour reproducibility on the fabrics. Different instrumental 

techniques have been used in order to characterize the obtained fabric and to 

demonstrate the dyeing capacity of the recovered dyes. 

 

 



 

 

A1 Analysis and characterization of dyes and cyclodextrins 

In this phase were selected the materials employed. Direct and disperse dye families 

were chosen because they dye cotton and polyester respectively, which are the most 

common fibers. 

 

 
 

B1 Study of the complexation and recovering of dyes 

Direct and disperse dyes and their CD complexation were studied using aqueous 

media, in the absence and presence of increasing concentrations of CDs, where the 

reaction medium containing excess of each dye was studied. 

 

To make the recovery of CDs easier, they were treated to obtain an Epichlorohydrin-

Cyclodextrin polymer with the procedure described by Solms and Egli, and extended 

by Komiyama et al. increasing the amount of crosslinking agent in order to obtain 

mechanically stable polymers. 

 

B2 Design and installation of prototype 

A prototype (figure 1) has been built in the colorprint facilities to form the complex 

between the epichlorohydrin- -cyclodextrin polymer and the unfixed dye that 

remains in the wastewater of a dying process. 



 

 

 
Figure 1. Prototype 

C1 Validation of the recovered dyes in the dyeing process. 

First a filter was attached to the bottom of the prototype to facilitate the recovery 

of the complex. After that, the prototype is fully filled with the wastewater which 

exits directly from the dyeing machine selected: a Jigger HT a 60ºC. Next step is 

introducing the cyclodextrin polymer via the auxiliary input and maintain it in stirring 

for the desired period of time. 

 

When the process is finished the prototype is emptied with a pump help to facilitate 

the filtration process. 

 

The last step is drying of the complex and its usage as a raw material. In the next 

image it can be seen: the original cyclodextrin in the left, in the middle, the 

cyclodextrin and the dye complex, and in the right, after dye with CD results and the 

dyed textile. 
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