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Abstract :

We have demonstrated that monodisperse submicron-sized particles with uniform diameters can
be prepared from enzymatically degraded lignin. When these monodisperse particles are assembled
into spherical aggregates with an ordered internal structure, the combination of this structural
order and the inherent dark brown color of lignin enables selective scattering or reflection of
specific wavelengths of light. Such spherical aggregates exhibiting unique optical properties have
the potential to function as structurally colored pigments.

By tuning the particle size to produce structural colorants that reflect red (R), green (G), and
blue (B) wavelengths, and mixing them in appropriate ratios, it becomes possible to develop
environmentally friendly pigments capable of displaying a wide range of colors. The aim of this
study is to utilize lignin, a natural polymer derived from wood, as a sustainable colorant material.
In this research, we successfully prepared monodisperse lignin particles and demonstrated that

their particle size can be controlled.
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