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Primary structure analysis of natural nanofibers by the pixel-resolved optical
retardation distribution measurements
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The objective of this study was to extend the analytical technique of
pixel-resolved optical retardation distribution used to characterize wood pulp defibers on the
millimeter to microscale to the nanoscale and to evaluate and demonstrate its applicability to the
structural analysis of highly nanofibrillated cellulose nanofibers (CNFs). CNFs of different
thickness and morphology were individually extracted from various cellulose-synthesizing organisms,
and their microscopic structures, such as fiber width and crystallite size, were quantitatively
evaluated by a transmission electron microscopy and X-ray diffraction measurements. The optical
retardation distribution of each CNF suspension was analyzed and compared with the measured fiber
widths. Then, the optical retardation of the CNF suspension was found to be highly correlated not
only to the fiber width alone, but also to a composite parameter including the average curvature of
the fibers.
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