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Introduction  

Textile industry is considered as one of the sectors experiencing expansion in contemporary times. It has been 

estimated that the per capita textile consumption reached a threshold of 19 kg in the year 2022, compared to 17 

kg in 2019, and this trend continues to exhibit an upward trend. Hence, the production demand faces similar 

challenges. Within the overall percentage of textile production, the utilization of synthetic fibers is rising while 

the proportion of natural fibers is declining (Mu & Yang, 2022). Polyester-based synthetic fibers dominate the 

market with a share of 54%. Poly(ethylene terephthalate)(PET) is among the most used polymers for fiber 

manufacturing followed by polyamides and polyolefins (Phan et al., 2023). PET is an attractive material for textile 

manufacturing due to its high tensile strength, good dimensional stability, and low moisture absorption. 

The textile industry greatly consumes resources such as water and energy and ranks among the leading sources of 

greenhouse gas emissions thereby contributing to an increased carbon footprint (Dissanayake & Weerasinghe, 

2021). As the aforementioned materials grow in number, several recycling processes for textiles have been 

established. These processes include mechanical or physical recycling and chemical recycling (depolymerization 

or dissolution/solvent-based recycling). One vital step in fiber-to-fiber recycling is the discoloration step. Disposal 

of coloured textiles may have an extensive environmental impact due to colour leaching from discarded textile 

waste, resulting in soil or water contamination (Periyasamy & Harlin, 2025). Dye removal from textiles can be 

achieved through two main approaches: dye destruction and dye extraction (Gorreta et al., 2025). In PET, the 

removal of dyes affects the quality of the recycled products. An increasing number of scientists are using green 

solvents as a substitution for traditional fossil-based solvents. The sustainability of the process is therefore 

satisfied. Examples such as Cyrene , ionic liquids or supercritical carbon dioxide encourage the use of alternative 

ways ,but they are still on early stages(Fernando et al., 2025).The presence of polar groups , which may form 

hydrogen bonds or dipole-dipole interactions and so enhance solvent-polymer interactions is crucial in the case 

of PET (Luna et al., 2024). 

Materials and Methods  

PET pellets purchased from Indorama Ventures were used for preliminary swelling studies. Polyester-based fabric 

was dyed on a lab scale with three basic colours: C.I. Disperse Blue 73 (B-, anthraquinones), C.I. Disperse Orange 

30 (Y-), and C.I. Disperse Red 167 (R-). After dyeing, standard washing was applied to remove any superficial 

dyes from the surface. Leaching experiments under nitrogen flow were performed to prevent solvent or dye 

degradation. Different solid:liquid ratios (1:5, 1:10, 1:20) and time intervals (30, 60, 120 min) at constant 

temperature (150 °C) were tested. 

Following the separation of the two phases, analytical methods were applied to assess the discoloration percentage 

and thus estimate the efficiency of the green solvent. In particular, the leached textiles were analysed using a 

scanning method based on the Lab values. Lab values were computed using a script, and the discoloration 

efficiency was determined by comparing them to the values of the virgin textile (CIELAB colour space). 

Furthermore, UV–Vis spectrophotometry was utilized to measure the concentration of the dissolved dyes at 

different wavelengths. 
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Results 

According to preliminary studies, the green solvent could swell the polymer to a maximum of 60% after 24 hours. 

Based on this, we can conclude that the green solvent could be used as a leaching solvent, as solvent penetration 

is the first and most important step in discoloration. Despite the dye’s low solubility in the solvent discoloration 

was achieved at elevated temperature in all tested S/L ratios. As expected, the higher the S/L ratio, the better the 

discoloration after one cycle. For the red dye the highest discoloration measured in the solid phase was calculated 

to be roughly 50% after 1 hour at an S/L of 1:20 at 150 °C. Analogously, for the yellow dye the maximum was 

70% at the same S/L but in a shorter time (30 min). The blue dye showed lower discoloration efficiency compared 

to the other two dyes, calculated at approximately 43% for an S/L of 1:20 and 60 min of reaction. Analysis of the 

liquid phase revealed a higher percentage of discoloration in cases involving the red dye, and thus re-adsorption 

of the dye may occur. Despite the fact that dyes are stable compounds their degradation will be further 

investigated. 
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Figure 1: Schematic Description of Textile Recycling Procedure 
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