Accepted Manuscript

| . o . aMIl
Preparation and characterization of anodic alumina films with /ﬂ'llﬂlﬂﬁy

high-saturation structural colors in a mixed organic electrolyte

Shi-Yuan Zhang, Qin Xu, Zhi-Jun Wang, Sheng-Zhen Hao, Chun-
Xin Sun, Wen-Jin Ma

PII: S0257-8972(18)30413-4

DOLI: doi:10.1016/j.surfcoat.2018.04.052
Reference: SCT 23336

To appear in: Surface & Coatings Technology
Received date: 24 January 2018

Revised date: 15 April 2018

Accepted date: 17 April 2018

Please cite this article as: Shi-Yuan Zhang, Qin Xu, Zhi-Jun Wang, Sheng-Zhen Hao,
Chun-Xin Sun, Wen-Jin Ma , Preparation and characterization of anodic alumina films
with high-saturation structural colors in a mixed organic electrolyte. The address for
the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Sct(2017), doi:10.1016/j.surfcoat.2018.04.052

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.surfcoat.2018.04.052
https://doi.org/10.1016/j.surfcoat.2018.04.052

Preparation and Characterization of Anodic Alumina Films with High-saturation

Structural Colors in a Mixed Organic Electrolyte

Shi-Yuan Zhang?, Qin Xu®", Zhi-Jun Wang®, Sheng-Zhen Hao?, Chun-Xin Sun?, Wen-Jin Ma?

aDepartment of Applied Physics, Hebei University of Technology, Tianjin, 300401, China
PHebei Chemical and Pharmaceutical VVocational Technology College, Shijiazhuang, 050026, China

“Corresponding author: xuginzi@126.com

Abstract: Porous anodic alumina films with high-saturation and wide-color-gamut structural colors were
successfully prepared in a mixed organic acidic electrolyte added with propylene glycol using a high voltage. The
experiment result shows that the color of the anodic alumina films changes slowly, and thus the fine regulation of
the color could be achieved just by shortening time intervals. Scanning electron microscope (SEM) measurement
shows that the sample from the organic experimental group has a granular surface. This granular surface has a
greater scattering of aluminum substrate reflected light, and this produces a higher-saturation structural color. It is
also observed that underlying pores are not obvious on the surface of the organic experimental group sample. The
mechanism behind this observation is in a good agreement with Acidic Field-assisted Dissolution Mechanism.
Additionally, the samples from the organic experimental group appear a strong reflection in their red-spectrum area,
which agrees with the samples’ overall optical appearance of being reddish. The film with brilliant color may have
potentials in color display, decoration and anti-counterfeiting technology.
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