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Preparation of structural color film of P(St-HEA)

photonic crystals on cotton fabrics
GUO Yong » ZHOU Lan, SHAQO Jianzhong » LIU Guojin
(Silk Institute, College of Materials and Textiles , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The P ( St-HEA ) colloidal microspheres were prepared by soap-free emulsion
copolymerization,in which styrene (St) and hydroxyethyl acrylate (HEA) as monomers, and ammonium
persulfate (APS) as an initiator. The structure of P(St-HEA) biomimetic photonic crystal on purecotton
fabrics was fabricated by vertical deposition self-assembly with P(St-HEA) microspheres. The particle
sizes and monodisperse properties and morphology structure of the prepared microsphereswere tested and
observed by Malvin dynamic particle size tester, FESEM and TEM, respectively. The microstructure of
P(St-HEA) photonic crystal on cotton fabrics was observed by FESEM. Moreover, the color effect,
reflectivity and iridescent phenomenon of P(St-HEA) photonic crystal structure on cotton fabrics surface
were observed and tested by 3D Video microscope, UV-Vis spectrophotometer and Multi-angle
spectrophotometer. The results showed that: with the decrease of St, increase of HEA or increase of
APS, the particle sizes of P(St-HEA) colloidal microspheres monotonously increased. The prepared P(St-
HEA) colloid microspheres were well distributed and spherical, showing a typical hardcore-soft shell
structure. The P (St-HEA) photonic crystal presents a three-dimensional face centered cubic (FCC)
structure on cotton fabrics, in which the microspheres were arranged orderly. After the self-assembly, the
cotton fabrics presented bright and uniform structural colors with distinct iridescent phenomenon.

Key words: P(St-HEA) colloidal microspheres; photonic crystal; structural color; vertical deposition;

cotton fabrics
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