2021 2023

Elucidation of Relaxation Mechanism of Cellulose Nanofibers by Rheology and
Fluorescence Microscopy
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We measured the dynamic viscoelasticity and birefringence of individualized
cellulose nanofibers (iCNFs) in the dilute region and compared them with the existing theory for
viscoelasticity of semiflexible polymers (Morse theory) in order to clarify their relaxation
behavior. The birefringence relaxation of iCNFs exhibited the orientation and bending modes similar
to the other semiflexible polymers. On the other hand, the viscoelasticity of iCNFs could not be
explained by the Morse theory at high frequencies, and the details of the viscoelastic relaxation
could not be clarified. This result was independent of raw materials and preparation conditions of
iCNFs. Therefore, iCNFs are considered to be a non-ideal semiflexible polymer that cannot be
explained by the existing Morse theory. Furthermore, a similar study in the semi-dilute region
showed that the orientation (rotational) relaxation mode of iCNFs had a stronger concentration
dependence than that of the other semiflexible polymers.
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