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Figure from: US EPA. Advancing Sustainable Materials Management: 2018 Fact Sheet. Assessing Trends in Materials Generation and Management in the United States

December 2020. https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/advancing-sustainable-materials-management
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U.S. net imports
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Annual fiber waste generated during global cotton garment production from August 2018 to July 2019.

Pre-consumer waste cotton
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Flow of post-consumer cotton garments in the United States per year.

Post-consumer waste cotton
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Common end-of-life routes for textile
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Alternative Pathways?

Succinic acid – food, pharmaceutical and industrial applications   

Dissolving pulp – filter and paper applications  

Composites – house insulation and automobile applications

}
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Life Cycle Assessment (LCA)
A concept and methodology to evaluate the environmental effects of a

product or activity holistically, by analyzing the whole life cycle of a particular

product, process, or activity (U.S. EPA, 1993).
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Waste Cotton to Dissolving Pulp Acetates and Cotton Pulp Based Paper

World dissolving pulp demand (million tonnes per year)
Plot based on data collected from:

RISI. Sappi. Roadbook Forward-Looking Statements and Regulation G; 2017.

Dissolving pulp production from biomass

Proposed process flow for acetylation of textiles blends
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Preliminary Results
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Preliminary Results

13



Preliminary Results
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Other Environmental Impacts

Xia, Q., Chen, C., Yao, Y., He, H., Gao, J., Zhou, Y., Li, T., Pan, X., Yao, Y.*  and L. Hu* (2021). A Strong, Biodegradable and Recyclable 

Lignocellulosic Bioplastic. Nature Sustainability. https://doi.org/10.1038/s41893-021-00702-w.

Wood-based bioplastic 

(not cotton)
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Need for Future Research 

• A strong need to estimate the current actual material flows in the

following areas to determine the flows and locations of the end-of-life

cotton.

(1) waste and rejects from different industrial sectors

(2) retail wastes

(3) collections at donations centers

(4) end-of-life stages of cotton after their use

• LCA and techno-economic analysis for different end-of-life options of

waste cotton.

• A better understanding of quality requirements and market potential for

different applications of waste cotton.
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