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Study on Self-assembly Process of Photonic Crystal on Silk Fabric
FU Guo-dong* » LIU Guo-jin*» HUANG Jiang- feng® . ZHOU Lan®*, SHAO Jian-<hong™"
(a. Key Laboratory of Advanced Textile Materials and Manufacturing Technology , Ministry of Education;
b. Engineering Research Center for Eco-Dyeing &. Finishing of Textiles, Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Polystyrene microspheres with monodisperse particles are self-assembled on silk fabric with
gravitational sedimentation method, thus photonic crystal structure is obtained. FESEM analysis is used to
characterize the feature of photonic crystal structure on the surface of silk fabric after self-assembly and the
interface state of matching of fabric and photonic crystal. Then, the assembly process of nanoparticle on
silk fabric is inferred. The result shows that photonic crystal obtained by self-assembly of nanoparticle on
silk fabric has three-dimensional surface and centered cubic structure. Self-assembly process first occurs in
the gap between fibers, then on the fiber surface. Finally, a long-range and orderly photonic crystal struc-
ture forms. Smooth fiber/fabric surface is conducive to self-assembly of nanoparticle and establishment of
photonic crystal structure.

Key words: silk fabric; nanoparticle; photonic crystal; self-assembly
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