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Abstract

This study investigates using cotton waste fibers to produce low-cost handloom textiles. By examining
technical parameters and production processes, it highlights the economic and environmental benefits of
recycling cotton waste, supporting sustainable textile production, waste reduction, and traditional
handloom weaving.

The research finds that recycled cotton fibers maintain quality and durability, significantly reducing
water and energy consumption compared to virgin cotton. This offers economic advantages for small-
scale handloom producers by lowering material costs.

Overall, the study suggests that recycled cotton waste can create high-quality handloom fabrics,
promoting sustainable practices and cost-effective solutions. This supports a circular economy by
repurposing waste into valuable products, extending textile materials' lifespan, and minimizing
environmental pollution. The study concludes that using cotton waste for handloom production reduces
textile waste, enhances sustainability, and economically benefits small-scale producers.
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1. INTRODUCTION:

The global textile industry, producing over 110 million tons of textiles annually, faces significant
environmental challenges, mainly from substantial textile waste (Utebay et al., 2020). Cotton waste,
from manufacturing and post-consumer use, requires effective management to mitigate environmental
impacts and conserve resources (Bhuyan et al., 2019; Shukla et al., 2021).

This research explores using cotton waste fibers to create low-cost handloom fabrics as a sustainable
solution. It evaluates technical parameters and production processes, focusing on feasibility and benefits.
By targeting handloom fabric production, the study aims to provide an economically viable alternative
for small-scale weavers, promoting economic growth and supporting a circular economy (Mishra et al.,
2022; Teli et al., 2020).

Utilizing cotton waste for handloom fabrics addresses environmental concerns and offers economic
opportunities for local communities. This research investigates technical feasibility and economic
viability, contributing to reducing textile waste and enhancing prospects for traditional handloom
weavers (Mishra et al., 2022; Teli et al., 2020).

2. LITERATURE REVIEW
The textile industry significantly impacts the environment due to high production and waste generation
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(Utebay et al., 2020). Cotton waste, a major component, needs efficient management to reduce pollution
and conserve resources (Bhuyan et al., 2019; Shukla et al., 2021).

Recycling cotton waste for handloom fabric production is underexplored, though it has cultural and
economic significance, especially in rural areas (Teli et al., 2020).Processes like sorting, cleaning, and
spinning can adapt to handloom production (Mishra et al., 2022). Recycled cotton fibers maintain
quality, supporting sustainable practices (Mishra et al., 2022; Teli et al., 2020).

The circular economy concept minimizes waste and maximizes resource efficiency, integrating recycled
cotton into handloom production, reducing environmental impacts, and offering economic benefits
(Utebay et al., 2020; Bhuyan et al., 2019). Recycled cotton fibers can blend with virgin fibers to produce
high-quality fabrics, addressing environmental concerns and meeting sustainable product preferences
(Bhuyan et al., 2019; Shukla et al., 2021).

In conclusion, while recycling cotton waste for industrial textiles is documented, its application in
handloom production needs more research. This review analyzes technical parameters and production
methods to advance sustainable practices and support small-scale weavers.

3. METHODOLOGY

1. Preparation of Raw Materials

e Cotton Waste Fibers: Sourced from spinning mills and weaving units, processed into yarn through
mechanical shredding and blending with virgin cotton fibers for strength.

e Hand Spinning: Gandhi charkha used to spin blended fibers into yarn, supporting sustainable
practices and local craftsmanship.

2. Weaving Process

e Technical Parameters:

e  Warp: 2/40, 100% cotton

e  Weft: 1 to 1.5, 100% recycled cotton

e Reed (EPI): 20

e Picks (PPD): 6

e Fabric Width: 60 inches

e Warp Preparation: Sectional wrapping using a hand-operated machine, avoiding sizing chemicals
for sustainability.

Technical Parameters for Handloom Fabric Production
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e Production Rate: Each handloom produces ~60 meters of fabric per day, with daily targets of 360
napkins, 180 hand towels, and 240 dusters.
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3. Evaluation of Final Product

e Quality Assessment: Physical testing for strength, texture, and appearance to ensure industry
standards.

4. Raw Materials and Sustainability Practices

e Raw Material Sources: Includes pre-consumer (manufacturing trimmings) and post-consumer
(discarded garments) waste, plus rejected cotton fabrics.

e Sustainability Practices: Hand spinning and simple handlooms reduce energy consumption and
environmental impact compared to conventional manufacturing.

4. RESULTS

Quality Assessment and Cost Effectiveness

The production process was carefully monitored, evaluating the quality and cost-effectiveness of

handloom fabrics made from recycled cotton waste. Key findings include:

1. Quality Assessment:

¢ Durability and Strength:Rigorous testing showed that fabrics made from recycled cotton fibers had
comparable strength to those made from virgin materials, meeting or exceeding industry standards
(Brown & Jones, 2021).

e Absorbency and Comfort: Absorbency tests confirmed excellent moisture absorption properties,
crucial for towels and napkins. User feedback also highlighted the comfort and usability of the
fabrics (Environmental Textile Consortium, 2021).

2. Cost Analysis:

e Raw Material Savings: Using recycled cotton waste significantly reduced raw material costs
compared to virgin cotton fibers, leading to notable savings in procurement (Green & White, 2022).

e Waste Management Benefits: The reduction in waste management costs further improved cost-
effectiveness by minimizing disposal expenses and environmental impact (Johnson et al., 2019).

Cost Savings Using Recycled Cotton

Waste Management Benefits

38.5%

61.5%

Raw Material Savings
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3. Production Rates:

e Efficiency and Output: Each handloom produced approximately 60 meters of fabric per day,
meeting operational targets and ensuring a steady supply of finished products, which is crucial for
small-scale producers (Smith, 2018).

e Article-Specific Production: Production rates for napkins (360 pieces/day), hand towels (180
pieces/day), and dusters (240 pieces/day) were in line with projections, indicating reliable production
capabilities (Textile Quality Association, 2023).

Daily Production Rates of Handloom Fabrics
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4. Environmental Impact:

e Waste Reduction and Sustainability: The recycling process significantly reduced textile waste sent
to landfills, contributing to lower greenhouse gas emissions and promoting a circular economy
within the textile industry (Sustainable Textile Initiative, 2020).
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5. DISCUSSION
The results of this study indicate that recycling cotton waste fibers and fabrics can produce high-quality

IJFMR250665338 Volume 7, Issue 6, November-December 2025 4



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

handloom fabrics at a lower cost. This method offers several benefits:

1. Economic Viability: The cost savings achieved through the use of recycled materials make this
approach economically viable for small-scale handloom producers. Lower production costs can lead
to higher profit margins and competitive pricing in the market .

2. Environmental Benefits: Recycling cotton waste reduces the environmental footprint of the textile
industry. By diverting waste from landfills and reducing the need for virgin materials, this approach
supports sustainable and eco-friendly practices .

3. Promotion of Traditional Techniques: The use of simple machinery and traditional techniques like
hand spinning with the Gandhi charka promotes sustainable practices and preserves cultural heritage.
This approach supports local artisans and provides employment opportunities in rural areas .

4. Scalability: The methodology outlined in this study can be scaled to different production levels. The
flexibility of handloom weaving allows for adaptation to various production capacities, making it
suitable for both small and large-scale operations .

5. Market Potential: The high quality and cost-effectiveness of the recycled handloom fabrics present
a significant market potential. These fabrics can be marketed as sustainable and eco-friendly
products, catering to the growing consumer demand for sustainable textiles .

6. CONCLUSION

Utilizing cotton waste fibers and fabrics for handloom production presents a viable solution to reduce
textile waste and produce cost-effective, high-quality fabrics. This approach supports sustainable
practices in the textile industry and offers economic benefits for small-scale handloom producers. The
study demonstrates that recycled materials can maintain high standards of quality while reducing
production costs and environmental impact .

The successful implementation of this methodology can lead to broader adoption of sustainable practices
within the textile industry. Further research and development can enhance the scalability and efficiency
of this approach, contributing to a more sustainable and eco-friendly textile sector.

7. LIMITATIONS

1. Quality Variation: The quality of recycled cotton fibers can vary significantly depending on the
source of the waste. This variation may affect the consistency and durability of the final handloom
fabrics.

2. Processing Challenges: The conversion of cotton waste into usable fibers and yarns can be
technically challenging and may require specialized machinery, which could be a barrier for small-
scale producers.

3. Economic Viability: While the study highlights cost savings from using waste materials, initial
setup costs for recycling and processing equipment might be high, potentially limiting widespread
adoption.

4. Market Acceptance: Consumer perception and acceptance of products made from recycled
materials can be a challenge. There may be a stigma associated with using recycled fibers, impacting
marketability.

5. Limited Data on Long-Term Durability: Although the study demonstrates the feasibility of
producing durable fabrics, long-term durability and performance data are limited, necessitating
further research.
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8. FUTURE RESEARCH DIRECTIONS

1. Exploration of Additional Waste Materials: Future studies could explore the potential of using
other types of textile waste, such as polyester or blended fabrics, in handloom production. This
would expand the scope of recycling efforts and contribute to broader sustainability in the textile
industry.

2. Technological Advancements in Recycling: Research could focus on developing more efficient
and affordable recycling technologies for converting textile waste into high-quality fibers. This could
lower the barrier to entry for small-scale producers and enhance the economic viability of recycling
practices.

3. Consumer Perception Studies: Understanding consumer attitudes toward recycled textiles could
help in developing marketing strategies to promote these products. Surveys and focus groups could
provide valuable insights into consumer preferences and concerns.

4. Long-Term Durability Testing: Future research could involve long-term testing of fabrics made
from recycled fibers to assess their performance over time. This would provide valuable data on the
durability and wear resistance of these fabrics.

5. Impact Assessment: Comprehensive studies on the environmental and economic impacts of large-
scale adoption of recycled handloom fabrics could provide insights into the scalability of this
approach. Life cycle assessments and cost-benefit analyses could be useful in this regard.
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