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Self-assembly of structure unit of reactive dye-colloid microsphere

composite photonic crystal on the silk fabrics
WU Yu, CHEN Yang, ZHOU Lan, LIU Guojin
(Silk Institute, College of Materials and Textiles , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to achieve the bright structural colors of photonic crystals on white fabrics by one-
step method, reactive dyes and poly (styrene-methacrylic acid) (P (St-MAA)) colloidal microspheres
formed the composite structure unit. The photonic crystal structure was built on the silk fabric with digital
jet printing method. The influence of self-assembly conditions on the self-assembly effect was
systematically studied, and the optical properties of the color structure of the resultant photonic crystals
were characterized. The surface morphology and the arrangement of microspheres in resultant photonic
crystal layer were observed and tested by 3D video microscope and field emission scanning electron
microscope (FESEM). The K/S values of self-assembled silk fabrics were measured by electronic color
matching instrument. The optical properties of photonic crystal were measured by digital camera, UV-Vis
spectrophotometer and multi-angle spectrophotometer. The results showed that: 60 °C was suitable for the
self-assembly of structure unit of reactive dye-colloid microsphere composite photonic crystal on the silk
fabric. In the self-assembly, the structural color on the fabric was formed through a series of color
changes, and the process of dyeing white fabrics and self-assembly process of colloidal microspheres were
synchronized. Changing the particle size of the Colloidal microspheres and the angle of incident light could
regulate the photonic crystal structure color on the fabrics. This paper will provide the reference for color
structure of photonic crystals on white fibers.

Key words: composite photonic crystals; silk fabrics; structural color; self-assembly
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