Powder cellulose nanocrystal (CNC) from industrial waste offcut cotton textile for a new sustainable nanofiller
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Abstract (300 word limit)
Nano-sized cellulose has been collecting tremendous attention from polymer industry because of its environmentally friendly and sustainable nature as an industrial material. In addition, the physical properties such as superior physical strength, light density, and large aspect ratio of nano-cellulose are quite attractive for application as a novel reinforcing filler for polymers. Recently, we have developed a new procedure to obtain fine cellulose nanocrystal (CNC) powder preventing strong cornification on drying to form an irreversibly aggregated solid film by simple solvent exchanging from water to nonpolar organic solvent before homogenization of cellulose hydrolysate [1]. 
In this study, we have studied more eco- and sustainability friendly raw material for CNC powder. That is offcut cotton textile, an industrial waste from shirts production.  Offcut cotton textile was acid hydrolysed by hydrochloric acid and obtained cellulose hydrolysate is immersed in toluene. A slurry-like suspension was obtained via a homogenization. After simple air-drying of the slurry, fine powder similar to degreased cotton was employed as a raw material was successfully obtained. The newly developed CNC powder can be sustainable, eco-friendly, promising nanofiller for polymers.
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Figure 1: New root to obtain cellulose nanocrystal (CNC) fine powder.




