
 

Abstract 

Increasing concerns about textile waste have required the development of promising approaches to 

recycling them into valuable products. One of the most consumed fibers in textile industry is cotton, 

which contains more than 90% of cellulose and could act as the new biomass feedstock of cellulose 

nanocrystals (CNCs). CNCs are the most abundant crystalline polysaccharide nanomaterials on Earth and 

the promising building blocks for active packaging materials due to their high crystallinity, 

biocompatibility, nontoxicity, and abundant active sites for further modification. The primary aim of this 

project was to extract CNCs from waste textile to construct antibacterial packaging materials. We 

demonstrated the possibility of directly extracting CNCs from textile waste using sulfuric acid hydrolysis 

and three-step oxidation, respectively. Additionally, the obtained CNCs were modified with N-halamine, 

and the results confirmed that the modified CNCs could serve as antibacterial nanofillers in commercial 

plastic films. We also compared different antibacterial modifications of CNCs and found that the coating 

of modified CNCs endowed polylactic acid films with excellent antibacterial activity and improved 

performance. Besides, we developed a mechano-bactericidal surface by depositing CNCs on the surface 

of regenerated cellulose films without introducing any chemical antibacterial agent, contributing to 

enhanced sustainability and safety. Overall, this research revealed that textile waste is a potential 

feedstock for extracting CNCs, and the obtained CNCs are a promising candidate for fabricating 

antibacterial packaging materials. 
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