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ARTICLE INFO ABSTRACT

Textile recycling is the process of converting waste or used textile materials into new products. This process
helps to reduce the amount of textile waste that ends up in landfills, which is a significant environmental
problem. The textile recycling industry is growing rapidly due to increased awareness about the negative
environmental impact of textile waste and the economic benefits of recycling. There are several methods of
textile recycling, including mechanical recycling, chemical recycling, and upcycling. Mechanical recycling
involves shredding the textile waste and converting it into fibers, which can be used to create new products.
Chemical recycling involves breaking down the textile waste using chemicals and converting it into a new
material that can be used for different purposes. Upcycling involves taking used textiles and creating new
products with a higher value than the original product. Textile recycling has many benefits, including reducing
the amount of waste sent to landfills, conserving resources, reducing greenhouse gas emissions, and creating
jobs in the recycling industry. In addition, textile recycling can help to reduce the demand for new textiles,
which can reduce the environmental impact of textile production. Overall, textile recycling is an important
process for creating a more sustainable and circular economy. By reusing and recycling textile waste, we can
reduce the environmental impact of the textile industry and create a more sustainable future.
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INTRODUCTION

Textile recycling is not a new concept and has been practiced in
various forms for many years. The earliest examples of textile
recycling can be found in the Middle Ages when clothes were
repaired, reused, and repurposed due to the scarcity of materials.
During World War 11, textile recycling became even more important,
as there were shortages of raw materials for textile production. In the
1960s and 1970s, as environmental awareness grew, textile recycling
became an increasingly popular practice. However, the focus at that
time was primarily on reusing clothing and other textiles rather than
on recycling them. During this period, there was a trend towards
"upcycling," or creating new garments and products from used
textiles. In the 1990s, with the advent of new technologies and the
increasing amount of textile waste being produced, the textile
recycling industry began to evolve into a more sophisticated and
efficient system. Companies started using mechanical and chemical
processes to recycle textile waste into new products such as insulation,
carpets, and cleaning cloths. Today, the textile recycling industry has
grown into a global market, with an increasing number of companies
and organizations focused on developing more sustainable and
efficient methods of textile recycling. The industry has also become
more sophisticated in terms of the types of textiles that can be
recycled, with processes that can handle a wide range of materials,
including cotton, polyester, and nylon.

Textile recycling is the process of converting used or discarded
textiles into new products, instead of simply throwing them away. It is
a crucial part of the circular economy, which aims to reduce waste and
promote the reuse and recycling of materials. The textile industry is
one of the largest polluters in the world, with significant
environmental impacts in terms of water usage, energy consumption,
and greenhouse gas emissions. The fast fashion industry, in particular,
has been criticized for its wasteful and unsustainable practices, with
millions of tons of clothing and textiles being discarded each year.
Textile recycling offers a solution to this problem by reducing the
amount of textile waste sent to landfills and reducing the need for new
textiles to be produced. It also helps to conserve natural resources,
reduce greenhouse gas emissions, and create jobs in the recycling
industry. There are different methods of textile recycling, including
mechanical recycling, chemical recycling, and upcycling. Each
method has its own advantages and limitations, and the choice of
method will depend on the type of textile waste and the intended use
of the recycled material. In recent years, there has been increasing
interest in sustainable fashion and the circular economy, which has
helped to drive the growth of the textile recycling industry. Many
fashion brands and retailers are now exploring ways to incorporate
recycled textiles into their products, and consumers are becoming
more aware of the environmental impacts of the fashion industry.
Overall, textile recycling is an important practice that offers
significant environmental and economic benefits. As the textile
recycling industry continues to evolve and improve, it has the
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potential to play a crucial role in creating a more sustainable and
circular economy.

Literature review of textile recycling: Textile recycling has been
the subject of extensive research, with many studies exploring various
aspects of the process, from the environmental impact to the
economics of textile recycling. One study published in the Journal of
Cleaner Production examined the environmental impact of textile
recycling and found that it can significantly reduce the carbon
footprint and water usage associated with textile production. The
study also highlighted the importance of efficient collection and
sorting systems to maximize the benefits of textile recycling. Another
study published in Resources, Conservation and Recycling explored
the economic viability of textile recycling and found that it can be
profitable, particularly for companies that can access a reliable supply
of textile waste. The study also identified the need for more efficient
and cost-effective recycling technologies to improve the economics of
textile recycling. In terms of textile recycling methods, a study
published in the International Journal of Environmental Research and
Public Health compared the environmental impacts of mechanical
and chemical recycling and found that mechanical recycling had
lower environmental impacts in most categories, including
greenhouse gas emissions, water usage, and energy consumption.
Several studies have also explored the potential for upcycling in
textile recycling, with many focusing on the use of recycled textiles
in new products. A study published in the Journal of Textile and
Apparel, Technology and Management examined the use of recycled
cotton in new denim products and found that it can be a viable and
sustainable alternative to virgin cotton. Overall, the literature on
textile recycling highlights the significant environmental and
economic benefits of the process and the potential for further
development of recycling technologies and collection systems. As
more companies and consumers prioritize sustainability, the textile
recycling industry is expected to continue to grow and play an
increasingly important role in creating a more circular economy.

Objectives of textile recycling
The objectives of textile recycling include:

1. Environmental sustainability: One of the primary objectives of
textile recycling is to promote environmental sustainability.
Recycling textiles helps to reduce the amount of textile waste that
goes to landfills, which in turn reduces the impact of textile waste
on the environment.

2. Conservation of resources: Textile recycling helps to conserve
resources such as water, energy, and raw materials. By recycling
textiles, less water and energy are required to produce new textile
products, and fewer resources are extracted from the environment.

3. Economic benefits: Textile recycling can also provide economic
benefits by creating job opportunities in the recycling industry,
and by reducing the costs associated with waste disposal.

4. Social benefits: Textile recycling can have social benefits by
providing affordable clothing and textiles to those who may not
have access to new clothing or by supporting local textile
industries.

5. Promotion of circular economy: Textile recycling is a key
component of the circular economy, which aims to minimize
waste and promote the reuse and recycling of resources. By
recycling textiles, we can help to create a more sustainable and
circular economy.

Research Methodology of textile recycling

The research methodology for textile recycling studies can vary
depending on the specific objectives and scope of the research.
However, some common research methods that are used in the study
of textile recycling include:

1. Literature review: This involves a systematic review of existing
literature on textile recycling, including academic journals,
reports, and other relevant publications.

2. Data collection and analysis: This involves collecting data on
various aspects of textile recycling, such as the amount and types
of textile waste generated, the efficiency of collection and sorting
systems, the costs and benefits of different recycling technologies,
and the performance of recycled textiles in new products. The
data can be collected through surveys, interviews, and other
methods and analyzed using statistical techniques.

3. Life cycle assessment (LCA): This is a method that evaluates the
environmental impact of textile recycling throughout its entire life
cycle, including production, use, and disposal. LCA involves
quantifying the environmental impacts of different stages of the
life cycle, such as energy consumption, water usage, and
greenhouse gas emissions.

4. Case studies: Case studies involve the analysis of specific
examples of textile recycling projects or programs. This method
can provide insights into the practical aspects of textile recycling,
including the challenges and opportunities that arise during the
process.

5. Experiments and trials: This involves testing and evaluating the
performance of recycled textiles in new products through
laboratory experiments and field trials.

6. Economic analysis: This involves the use of economic models to
evaluate the costs and benefits of textile recycling, including the
potential profitability of different recycling technologies. Overall,
the research methodology for textile recycling studies involves a
combination of quantitative and qualitative methods to evaluate
the environmental, economic, and practical aspects of textile
recycling.

Preliminary data of textile recycling

Preliminary data on textile recycling indicates that the textile industry
is a significant contributor to waste generation and environmental
pollution. According to a report by the Ellen MacArthur Foundation,
the global textile industry produces an estimated 92 million tons of
textile waste annually, which is equivalent to a garbage truck of
textiles being landfilled or burned every second. Textile recycling
offers a potential solution to this problem by diverting textile waste
from landfills and incinerators and turning it into new products. A
report by the Textile Exchange estimates that the global market for
recycled textile products could grow from $5.2 billion in 2019 to $9.8
billion by 2025. Mechanical recycling, which involves shredding and
reprocessing of textile waste into new fibers, is one of the most
common methods of textile recycling. Chemical recycling, which
involves breaking down textiles into their chemical components and
using them to create new fibers or chemicals, is a newer but rapidly
growing method of textile recycling. However, the success of textile
recycling is dependent on efficient collection and sorting systems that
can identify and separate different types of textile waste. Preliminary
data shows that the quality and quantity of textile waste available for
recycling varies significantly across regions and countries, with
developed countries generally generating more high-quality textile
waste that is easier to recycle. Preliminary data also indicates that the
use of recycled textiles in new products can offer environmental and
economic benefits. For example, a study by the H&M Foundation
found that the use of recycled textiles in new denim products can
reduce water usage by up to 95% and energy consumption by up to
87% compared to traditional denim production. Overall, preliminary
data on textile recycling suggests that it has the potential to reduce
textile waste and environmental pollution while creating economic
opportunities in the recycled textile market. However, further
research and development are needed to overcome the technical and
practical challenges of textile recycling and promote its widespread
adoption.

Statement of limitations of textile recycling: While textile recycling
has the potential to offer significant environmental and economic
benefits, there are also some limitations and challenges that need to
be addressed. Some of the limitations of textile recycling include:

1. Quality and availability of textile waste: The quality and quantity
of textile waste available for recycling can vary significantly
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across regions and countries, and much of it is of poor quality or
contaminated with other materials, making it difficult to recycle.

2. Technical limitations: Some types of textiles are difficult to
recycle, particularly those that are made from mixed or blended
fibers. This can limit the range of products that can be made from
recycled textiles.

3. Economic feasibility: Textile recycling can be expensive,
particularly in comparison to traditional textile production
methods. This can make it difficult to compete with new textiles
on price.

4. Consumer perception: There is still a lack of awareness and
understanding of recycled textile products among consumers,
which can limit demand and willingness to pay for these products.

5. Lack of infrastructure and technology: Textile recycling requires
specialized equipment and infrastructure, which may not be
available in all regions or countries. This can limit the scalability
and efficiency of textile recycling programs.

6. Regulations and policies: The absence of regulatory frameworks
and policies can limit the development and adoption of textile
recycling initiatives.

Overall, while there are some limitations and challenges to textile
recycling, ongoing research and development are addressing these
issues. Advances in technology, the development of new business
models, and increased awareness and acceptance of recycled textile
products are all contributing to the growth of textile recycling as a
sustainable alternative to traditional textile production methods.

Conclusion of textile recycling

In conclusion, textile recycling offers a promising solution to the
problem of textile waste, which is a significant contributor to
environmental pollution and resource depletion. Textile recycling has
the potential to reduce the environmental impact of textile production
by diverting textile waste from landfills and incinerators and turning it
into new products. Additionally, textile recycling can create economic
opportunities in the recycled textile market and contribute to the
development of a more sustainable and circular economy. Despite the
many benefits of textile recycling, there are also some limitations and
challenges that need to be addressed, such as the quality and
availability of textile waste, technical limitations, economic
feasibility, consumer perception, lack of infrastructure and
technology, and regulations and policies. Nevertheless, ongoing
research and development are addressing these challenges, and
advances in technology, the development of new business models, and
increased awareness and acceptance of recycled textile products are
all contributing to the growth of textile recycling. In conclusion,
textile recycling has the potential to be an important part of the
transition to a more sustainable and circular economy, and further
investment and research are needed to promote its widespread
adoption and ensure its continued success in the future.
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