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Spinning of High-strength Fibers consisting of only nanocellulose crystals
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Fibers consisting of only cellulose nanowhiskers (CNWs) could be obtained by
wet spinning of aqueous CNW suspensions. Spinning under various conditions, including different
organic solvents for coagulation baths, different types and amounts of electrolytes in coagulation
baths, and solid content of spinning dope suspensions, were examined to obtain fibers with best
mechanical properties and CNW orientation. Young"s modulus of the fibers were found to be dependent
on CNW orientation, whereas break at strength were not. Washing the fibers with water and subsequent
air-drying markedly enhanced the mechanical properties of the CNW fibers. Elemental analyses
suggested i1onic cross-linking of CNWs with Ca2+ cations, which were added in the coagulation
solvents. Chemical cross-linking of the CNWs rendered fibers with improved elongation at break, even
with decreased stress at break.
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