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Microplastic fiber release from synthetic textiles have become a pervasive environmental concern due to their
persistence and widespread distribution in aquatic ecosystems. Recent studies show these microfibers disrupt
ecosystem balance and can reach humans through the food chain and inhalation, causing complex biological
effects. Among these materials, polyester (PET) fabrics are widely used due to their durability and cost-
effectiveness, yet they are also recognized as major contributors to microplastic fiber emissions during domestic
laundering. This study aims to investigate the influence of yarn and fabric structural parameters on microfiber
release behavior of woven polyester fabrics under controlled washing conditions.

Introduction

Textile materials are one of the primary sources of microplastic pollution. The Ellen MacArthur Foundation
(2017) predicts that more than 160 million tons of clothing will be sold by 2050 and that 22 million tons of
microfibers will be released into the oceans between 2015 and 2050. The fast fashion trend promotes the
production of textiles with short life cycles; therefore, durability properties are often neglected, resulting in a
significant increase in the amount of microfibers released during use (Bauman, 1998; Gurgen, 1996).

Synthetic textiles are estimated to account for about 8% of microplastics found in European seas, while
global estimates suggest a higher contribution ranging between 16% and 35% (De Falco et al., 2019; European
Environment Agency, 2022). According to 2025 data, synthetic fibers dominate global fiber production in the
textile industry, representing approximately 67% of total output. Among these, polyester holds a leading position,
with a market share of around 59% (Textile Exchange, 2025).

Materials & Methods

Multifilament textured PET yarns with identical yarn count (100 denier) and various filament counts (36
and 96 filaments) were used in fabric production. A total of eight woven fabric samples were produced by varying
two key structural parameters: weft density (16 and 32 picks/cm) and weave type (plain and twill weave). All
fabrics were manufactured under controlled conditions to ensure comparability of results.

Fabric mass per unit area and thickness were measured using a precision balance and a fabric thickness
gauge. Microplastic fiber release was evaluated through standardized washing tests conducted according to ISO
105-C06 using a gyrowash device. Effluent water from each washing cycle was filtered using glass fiber filters
with a pore size of 0.7 um. Gravimetric analysis was employed to quantify the microplastic fiber accumulation on
filters.

Results

The results demonstrated that fabric density plays a critical role in microplastic fiber release. Increasing
fabric weft density from 16 to 32 picks/cm significantly reduced microplastic fiber emission in both weave types.
This reduction is attributed to the tighter structure, which restricts fiber mobility and enhances resistance to
mechanical stress during washing (Malik et al., 2009).

Filament count was also found to be a key parameter affecting microplastic fiber release. Fabrics produced
from 96-filament yarns exhibited higher microplastic fiber release compared to those made from 36-filament yarns,
particularly at lower fabric densities. This behavior can be explained by the finer individual filaments in higher
filament-count yarns, which are more prone to breakage under mechanical stress (Al-Ansary, 2012).

Weave type further influenced microplastic fiber shedding behavior. Twill fabrics consistently showed
higher microplastic fiber release than plain weave fabrics across all parameter combinations. This is likely due to
the lower interlacement frequency and longer float lengths in twill structures, which allow fibers to be more easily
detached during washing.

Overall, the findings indicate that microplastic fiber release is governed by a combination of yarn structure
and fabric construction parameters. Fabrics with tighter structures and lower filament counts tend to exhibit
reduced microplastic fiber emissions. These results highlight the importance of textile design in mitigating
microplastic pollution and provide valuable insights for the development of more sustainable textile products.



Conclusion

This study demonstrates that microplastic fiber release from woven polyester fabrics is strongly influenced
by both yarn and fabric structural parameters. In particular, higher fabric density, lower filament count, and plain
weave construction collectively contribute to reduced microfiber shedding during washing. These findings
highlight that optimizing textile structural design is an effective strategy for mitigating microplastic emissions,
offering valuable guidance for the development of more sustainable polyester-based fabrics.
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