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Description

Textile recycling is becoming increasingly important in the context
of global sustainability. As the fashion industry continues to grow, so
does the environmental impact of textile waste. The process of
recycling textiles aims to reduce waste, conserve resources and ease
environmental damage. Textile recycling involves the process of
reusing and repurposing old or discarded fabrics to produce new
products. This process helps to minimize the volume of textile waste
that ends up in landfills and reduces the need for raw materials.
Recycling textiles can occur at several stages, including post-
consumer (used clothing) and post-industrial (fabric scraps and
production waste) levels.

Advancements in textile recycling

Mechanical recycling is one of the most common methods for
processing used textiles. This technique involves shredding textiles
into fibers, which are then rolled into new yarns and fabrics [1].
Advances in mechanical recycling technology have improved the
efficiency and quality of recycled fibers. Innovations in sorting and
cleaning processes have enhanced the ability to handle mixed-fiber
materials and produce high-quality recycled textiles. Chemical
recycling or polymer recycling involves breaking down textiles into
their chemical components and then reconstituting them into new
fibers. This method is particularly useful for dealing with complex
blends of fibers and achieving a higher quality of recycled material
[2-4]. Recent developments in chemical recycling technologies have
increased their efficiency and reduced costs making it a more viable
option for large-scale textile recycling. Enzyme-based recycling is an
emerging technology that uses specific enzymes to break down textile
fibers at the molecular level. This process can target particular types of
fibers and is especially effective for recycling cotton and polyester
blends. Enzyme-based methods have the potential to produce high-
quality recycled materials with minimal environmental impact [5].
Circular fashion aims to produce a closed-loop system where textiles
are continuously recycled and reused, reducing waste and resource
consumption [6-8]. Brands and designers are increasingly adopting
circular fashion principles incorporating recycled materials into their
collections and promoting take-back programs. The increase of
circular fashion initiatives highlights the growing importance on
sustainability within the fashion industry.

Many textiles are made from blends of different fibers, which
complicates the recycling process. Separating these fibers to recycle
them effectively is a complex and costly task. Mechanical recycling in
particular struggles with mixed-fiber materials often resulting in lower
quality recycled fibers. Textile waste often contains contaminants such
as dyes, chemicals and non-textile materials. These contaminants can
affect the quality of recycled fibers and challenges in the recycling
process. Ensuring high standards of quality control and sorting is
essential to address these issues and produce high-quality recycled
textiles. The economic viability of textile recycling is a significant
challenge. Recycling processes especially chemical and enzyme-based
methods can be costly compared to producing new textiles from virgin
materials. Achieving economies of scale and reducing costs are
important to making textile recycling a more competitive and
sustainable option. Consumer awareness and participation play a vital
role in textile recycling. Many consumers are unaware of recycling
programs or lack the motivation to participate [9]. Increasing public
awareness and encouraging participation in recycling programs are
essential for improving textile recycling rates.

The future of textile recycling has potential with ongoing research
and technological advancements. Research into new recycling
technologies, including more efficient chemical recycling and
innovative enzyme-based methods is likely to drive the next wave of
advancements. Continued investment in these technologies will
improve their efficiency, reduce costs, and increase their adoption.
Developing advanced sorting and separation technologies will
enhance the ability to handle mixed-fiber textiles and contaminants.
Innovations in automated sorting systems and artificial intelligence
could transform the recycling process, improving the quality and
efficiency of recycled materials.

Conclusion

Association between industry stakeholders, policymakers and
researchers is vital for advancing textile recycling. Supportive policies
incentives for recycling initiatives and industry partnerships can
initiative progress and produce a more sustainable textile industry.
Increasing consumer engagement and education on textile recycling is
essential for improving participation rates. Public awareness
campaigns, educational programs and incentives for recycling can
encourage more consumers to contribute to textile recycling efforts.
Textile recycling is a vital component of sustainability in the fashion
industry, offering significant benefits in reducing waste, conserving
resources and minimizing environmental impact. Despite challenges
such as fiber blends, contamination and economic viability,
advancements in recycling technologies and circular fashion initiatives
provide expectation for a more sustainable future.
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