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Study on the Correlation Between Particle Size and

Electrostatic Self-Assembled Film Structure
PING Wei'*, LI Yichen', ZHOU Lan', Qinguo FAN'"*, ZHANG Jian®, SHAO Jianzhong'

(1a. Engineering Research Center for Eco-Dyeing &.Finishing of Textiles, Ministry of Education;
1b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China;

2. University of Massachusetts Dartmouth, Dartmouth MA 02747, America;

3. Zhejiang Huide New Material Co. , Ltd. Changxin 313100, China)

Abstract: SiO,/PEI structural colored films are fabricated with electrostatic self-assembly method with
polyethyleneimine (PEI) and self-made nanometer SiO, as precursor, and the correlation between particle
size of assembled particle and assembly process, surface appearance and internal structure of films is
analyzed and represented by field emission scanning electron microscope (FE-SEM ), atomic force
microscope (AFM) and imaging elliptic polariscope. The results suggest that, in the electrostatic self-
assembly process of SiQ,/PEI film, the filling behavior of particles reduces the voids among particles at
each layer until it is saturated, the stacking behavior of particles makes films grow vertically at every other
layer; with the increase of particle size, the rise and fall on the surface of films become increasingly
obvious, and the films become rougher; the proportion of air in the internal structure of the film is higher,
the film is looser; light scattering always occurs due to the defects of the film structure, and light
scattering strengthens with the increase of particle size, which makes the film color uneven and its species
reduce.

Key words: electrostatic self-assembly; particle size; film structure; assembly process; surface
roughness; internal looseness
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