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Induced circular and linear dichroism of achiral cationic dye molecule adsorbed on cellulose
nanofiber (R® Institute for Newly-Emerging Science Design, Osaka University) OHitoshi
Watarai

Polarization spectroscopic measurements are thought to be useful for investigating the
surface chiral reactivity of cellulose nanofibers (CNF). When achiral and positively charged
dye molecules such as thioflavin T (ThT) and toluidine blue O (TBO) were adsorbed on the
surface of TEMO oxidized CNF, the generation of the circular dichroism (CD) of the dyes
were observed as well as the blue shift of the absorption spectra. The CD intensity was
proportional to the concentration of the bound dye molecules. Therefore, it could be used to
titrate the surface carboxylate groups. The adsorption reaction was analyzed by using
Langmuir isotherm. The shape of CD spectra showed the positive exciton coupling,
suggesting the effect of the right-handed twisted structure of the single fiber. Furthermore, it
was discovered that a sweeping of the aqueous suspension of the dye-adsorbed CNF by a Cu
wire in a 1 mm optical cell induced the positive and negative linear dichroism (LD) spectra of
the dye molecules, depending on the vertical and horizontal sweeping directions, respectively.
This sweeping treatment did not affect the CD spectra. From these results, it was concluded
that the induced CD spectra were generated by the individual interaction between the dye and
cellulose fiber, and the angle, 0, between the transition moment of the dye and the long axis
of the fiber is 45° <6 <90°.
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