Citrated crystal nanocellulose from
post consumer cotton textile

A case study within Mistra SafeChem
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Background

A case study from Mistra Safechem program;
“Citrated cellulose nanocrystals (CNC) from post consumer cotton textiles”

Collaboration between Stockholms University and RISE

Publication:

Citrated cellulose nanocrystals from post-consumer cotton textiles
M. X. Ruiz-Caldas, V. Apostolopoulou-Kalkavoura, A. K. Hellstrom, J. Hildenbrand, M. Larsson, A. Jaworski, et al.,
Journal of Materials Chemistry A 2023 Vol. 11 Issue 13 Pages 6854-6868, DOI: 10.1039/d2ta09456h
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Motivation

- Novel route for extraction of cellulose nanocrystals (CNCs) from post-
consumer cotton textiles by citric acid hydrolysis
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Goal and Scope

* Evaluate the environmental sustainability, direct toxicity potential and
identify hotspots of the novel route for cellulose nanocrystals
preparation from post-consumer cotton by citric acid hydrolysis (CitCNC)
(TRL 4)

* Compare the novel route with CNC extracted from post-consumer cotton
by sulfuric acid hydrolysis (SCNC) (TRL 4)
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Goal and Scope

Lab scale (early-stage), contemporary, attributional screening and mapping
analysis of the CNC preparation based on the framework developed by

Piccinno et al.
Functional unit: 1 gram CNC
Cut-off approach

_.



Key results

* Environmental impact was higher for CitCNC
compared to SCNC in 15 impact categories (EF
3.0)

» Direct toxicity potential (PS) was slightly higher
for SCNC than CitCNC

*PROC 15 — small scale laboratories
*Uncertainties — citric acid production
*Uncertainties — charging of the fungi Aspergillus
*Data gap CNC
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Takeaways

Despite the high uncertainty of laboratory data,
implementing LCA studies in the early stages can assist in
identifying hotspots which can facilitate future scale-up

ProScale could be a useful complementary tool in _
Alternatives Assessment and Safe and Sustainable-by-design
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Takeaways

ProScale

*User friendly interface

*Easy to use
*Transdisciplinary teams are the key to success!
*Input data and parameter selection can have a significant impact on the result
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