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IntrOdUCtion Driven by continuous efforts to develop sustainable products and processes, the processing of cellulose in alternative solvents rather
than in common organic chemicals becomes urgent, in particular using ionic liquids (IL) and natural deep-eutectic solvents (NADES).
The solvents are readily available at moderate cost, have low toxicity and allow for mild processing conditions with intrinsic recycling
potential. Whereas alternative solvents are frequently applied for extraction of specific components from biomass or for complete
dissolution of cellulose and regeneration, they may be interestingly used as a medium to create functional nanocellullose. Therefore,
swelling properties of cellulose fibers should be narrowly controlled in combination with understanding of the changes in cellulose
structure. In this study, the effects of ILs with different alkyl chain length on cellulose crystallinity were quantified, indicating an
increase in crystallinity with swelling time and higher crystallinity after fibrillation in contrast with processing in pure water that
provides lower crystallinity. The functionalization of cellulose surfaces with specific hydrophobic properties can be achieved by
selecting appropriate solvents. Novel trends include in-situ fibrillation of pre-treated lignocellulose fibers and embedment in polymer
nanocomposites during continuous extrusion. Besides the abundance in presented opportunities, the strict control of processing
parameters and rheological properties remain of utmost importance.
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Opportunities Conclusion Challenges

el o Groe Amers Good control over swelling properties depending on solvent type and parameters - Solvent recyclability route

/ - Towards one-pot processing route for functionalization - Definition of an “ideal designer solvent”
|\d C‘| - Easy fibrillation of pretreated cellulose fibers - Instrinsic viscosity of the system & rheology control _ _
University of Applied - Reduction in processing times - Generalized prediction model for dissolution versus swelling University

Sciencesand Arts  _ High solid contents - Extensive analytical approach needed for understanding interactions of Antwerp




