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Fig. 2 Surface SEM and cross-section SEM of
SixZn10 films
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Table 2 L*, a*, b* and the difference of Si10Zn10
film at different angles

g L at b*  dL*  de*  db* dE
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=570 14.29
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Fig. 6 The structural schematic diagram and the
interference schematic diagrams and of the
ZnO0/Si0, composite film
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Study of Structural Colors of ZnO/Si0, Composite Films

YE Peng, HOU Qian, JIA Yanrong

( School of Chemistry and Chemical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: ZnO/SiO, composite films with controlling thickness and vivid structural colors were designed

by the electrostatic self-assembly technique from zinc oxide (ZnO) and silica (SiO,) sol particles precursors. The

structural color, microstructure and morphology of the films were analyzed using spectrocolorimetry, multi-angle

spectrophotometry and scanning electron microscope(SEM). The results showed that the ZnO/SiO, composite films

exhibited higher brightness and chroma compared to the films composed of single components. The color of the

composite films varied with the changes of thickness and observation angles. By examining the microstructure and the

films thickness varying with the increasing assembly cycles, the film could hardly form a distinct bilayer structure with

alternating high and low refractive indices. In fact, it was prone to forming a multilayer microstructure, which had a

high refractive layer (H layer), an effective refractive layer (eff layer), and a low refractive layer (L layer). The more

vivid and saturated structural colors were probably originated from the multilayer thin film interference.

Keywords: structural color; self-assembly; ZnO; SiO,; optical property; thin film interference
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