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Analysis of the Molecular Entanglements and Self-Assembly Structure of
Cellulose in Solution Using Small-Angle X-ray Scattering
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The solutions of cellulose varied with its solid structure and molecular weight were
investigated using small-angle X-ray scattering (SAXS) measurements. The solid structure
was changed by mercerization (high concentration alkali treatment) and the molecular weight
by acid hydrolysis. The SAXS profile for the cellulose solution having higher concentration
can be fitted with Debye-Bueche equation, and that gave the correlation length corresponds to
the length of anisotropic phase. Cross sectional Guinier approximation was also available for
the solutions. This fitting gave a cross sectional radius of gyration, R.. It is consistent with
the fact that the solutions are anisotropic. It is suggested that the molecular shape and the
entanglement structure of the cellulose in the solution were changed depending on the order of
the alkali treatment and the acid hydrolysis.
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