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W O B H Dispersibility and optical properties of dves and gold nanoparticles in

cellulose nanofiber film

Cellulose nanofibers (CNF) obtained by oxidation of natural cellulose fiber using a TEMPO
(2,2,6,6-tetramethylpiperidine oxy radical) catalyst have atiracted much attention as  excellent materials for
producing transparent films or plate materials having high mechanical strength. In the present study, dye
molecules and Au nanoparticles (AuNPs) were doped in CNF films and their dispersibility in the films was
investigated from absorption and emission properties of the dyes and the AuNPs. Further, AuNPs
formation due to reduction of HAuCls and stabilization of AuNPs both by CNF was investigated and it was
applied for the preparation of AuNPs-doped CNF film.

In the case of a dye-doped CNF film, the Ru(bpy)s*"doped film most clearly showed the difference
between the CNF film and polymer films. Emission decay measurements showed exponential decay of
Ru(bpy)s** in the polymer films and non-exponential decay in CNF film. The decay characteristics and other
spectral changes indicated aggregation of Ru(bpy)s** in CNF film. The results show lower dispesiblity of
doped molecules in the CNF film compared with polymer films.

AuNPs doped in the films showed different colors and absorption spectra depending on the kind of the
films. When AuNPs were doped in PVA film which contains -OH group, the color and absorption spectrum
were similar to those in aqueous solution, which indicated good dispersibility of the AuNPs. In contrast,
when AuNPs were doped in PAA film which has <COOH group, an absorption spectrum at longer
wavelength appeared, indicating aggregation of AuNPs. The CNF film which contains both -OH and
-COOH groups showed intermediate properties between them.

Generation of AuNPs from HAuCly by CNF under heating and light irradiation conditions was
confirmed. Unlike those obtained by a general method, the produced AuNPs were not spherical but elliptical
or string-like. The shape of the AuNPs was thought to have reflected the stabilizing ability of CNF.

Based on the results of the thermal reduction, AuNPs/CNF composite films were prepared only by
heating and drying the aqueous solution containing HAuCly and CNF. Blue and golden films, respectively,
were obtained at low and high HAuCls concentrations. The golden film was similar to the gold, and showed
high light reflectance and high Xray diffraction intensity. However, the film did not show metallic
properties such as electrical conductivity.
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