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Rapid preparation and characterization of chromogenic

textiles with photonic crystal structure
GAO Yafang* » ZHANG Yunziao® » LIU Guojin® . ZHAO Lan® , CHAI Ligin” . SHAO Jianzhong” , CHEN Jianyong"
(a. Zhejiang Provincial Key Laboratory of Fiber Materials and Manufacturing Technology;
b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Chromogenic films with photonic crystal structure were rapidly prepared by spraying on
black polyester fabrics with poly (styrene-methacrylic acid) (P(St-MAA)) colloidal microspheres as the
structural motif. The parameters of spraying process were optimized, the mechanism of hue change of
structural color during the self-assembly of colloidal microspheres was revealed, and the optical properties
of the resulting photonic crystals were analyzed by controlling the mass concentration and spraying distance
of the pre-assembly solution. The results indicated that when spraying method was used to prepare
photonic crystals, the mass concentration of the pre-assembly solution was 30. 0%, the spraying distance
was 20 cm and the drying time was 1 min, bright photonic crystal structural color could be quickly
obtained on the fabric surface. A series of color changes during the self-assembly of colloidal microspheres
sprayed on the fabric surface were caused by the continuous reduction of lattice spacing in crystals and the
decrease of effective refractive index of crystals. The photonic crystals obtained by the self~assembly of
colloidal microspheres with different particle sizes showed bright structural colors, but the hues of

structural colors were different under different viewing angles, which demonstrated an obvious iridescent
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phenomenon. These results can provide a reference for the rapid preparation of biomimetic structural colors
on textiles.

Key words: polyester; colloidal microsphere; spraying; photonic crystal; structural colors
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